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GRANULATED DAI RY PRODUCTS Field of the invention This
invention relates to granulated dairy products and to
woxooetsesd f or preparing granul ated dairy prod®CTEP289/003392
"dairy products” we nmean a containing mlk solids and

containing non mlk solids and intended to act as a
substitute for mlk or a product derived frommlk.
The dairy products of the invention contain non-mlk
solids and usually also mlk solids. They are in the
form of powder particles agglonerated together to form
granul es. Background of the invention Dry m |k powders
have general ly been produced by spray drying fresh
liquid mlk. The mlk may be whole mlk or fully or
partially skimed mlk, or may be skimmed m |k m xed
Wi th non-mlk f%%RﬁNULdﬁTEQr DAIRYBRCGDY STgon- mlk fat
sol i dshave al so been prepare by spray drying an

ermul sion of the non-mlk fat, for use as non-dairy
creaners or coffee whiteners, for exanple. The

aggl oneration of dry mlk powders into granules is
known. Granul es generally dissolve nore rapidly when
di ssolved with water, and the formation of clunps of
adhered particles is generally avoi ded by granul ation.
For exanpl e, EP-A-0097484 descri bes aggl onerat ed
powdery m | k prepared by spraying a concentrate of
mlk or a fraction thereof into a streamof drying gas
directed agai nst the surface of a fluidized | ayer of

al ready spray dried particles in a conical chanber.

DD- A- 234362 descri bes preparing granul ated dried
skimed m | k by spraying skimed mlk having a solids
content of 25-75% at super atnospheric pressure into a
fluidized bed.

Field of the invention

This invention relates to granulated dairy products and to a method for
preparing granulated dairy products. By “dairy products” we mean a containing
milk solids and containing non milk solids and intended to act as a substitute
for milk or a product derived from milk. The dairy products of the invention
contain non-milk solids and usually also milk solids. They are in the form of

powder particles agglomerated together to form granules.

Background of the invention

Dry milk powders have generally been produced by spray drying fresh liquid
milk. The milk may be whole milk or fully or partially skimmed milk, or may be
skimmed milk mixed with non-milk fat solids. Dry powders of non-milk fat solids
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WO A- 9500031 concerns an aggl oner at ed powder produced
in a plant where the product is agglonerated in two

WOo0@gads083Fi rst a |iquid concentrated feed of PR&EP2009/003392

product is atomized by an atom zer in a drying

chanber. The fine particles arg transferred to a
separating device to be split up in a first and second
fraction. The first of these is led to the atom zer in
the drying chanber to performa first aggl oneration

and the resulting aggl onerates are accommodated in an
internal fluid bed in the drying chanber and fromthis
transferred to an external fluid bed. Al so the second
havecalsorbaen prepased by spray dedngl asxerablsian of thednee-milk fat, for

I R T
209, AT S84 R BT b OB SRR e

dendraiyz@idsbied mdrenapiey wheh eissalvedrwitiaivaterpand tneformation of
spra)s/ unit for spraying additional material, onto

h
MRS R \Rsreredh PaRIclas i IRnesallavRided Ry19rgpyiggon. For gxample,
%ﬁ%—bDQ?&%@ JeBEak Bgéloﬁ%%t‘éﬂ%d%cil&v rAfik PRYSIRES by spraying a
e powder | th an

ereint ) brought into Contact wt .
cygeotrateaof onilkf ouadradtiondheesiofigntai a -syeane ohigdying gas directed

SEE B0 ach 3 A58 L EP Heoll sGEay e s in o
csedlichambarmet hod to coat granul ar through powdered
material in which the coating material is applied

cont i DDOA-DI3W36R @ésdridastprepariny fgranelatedz dried skimeed milk by
continuously operated fluidized bed of th ranul ar )
sripvngskpomedetk Ravieg i@golidggantgnt of aéﬂe‘w? iagﬁue%ra%tmf&phef'c

\g,qﬁ{ é’ﬂ[lfdi'fé dn the food industry is reviewed
@{?s%rnero at aII. Qle‘ﬁePowder Technol ogy 171 (2007) at

PageswéR 38500031 concerns an agglomerated powder produced in a plant
where the product is agglomerated in two stages. First a liquid concentrated
feed of the product is atomized by an atomizer in a drying chamber. The fine
particles are transferred to a separating device to be split up in a first and
second fraction. The first of these is led to the atomizer in the drying chamber
to perform a first agglomeration and the resuiting agglomerates are
accommodated in an internal fluid bed in the drying chamber and from this
transferred to an external fluid bed. Also the second fraction is transferred to
said external fluid bed where water by another atomizer is atomized over a
fluidized layer of agglomerates to perform a second agglomeration of the

product.

WO-A-9611580 describes a spray dryer for milk powder having an
internal fluidized bed of powder material and at least one spray unit for

spraying additional material onto the milk powder in the fluidized bed.
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and 34-45. There are two main processes to obtain
granul at ed products w thout using necessarily fresh

WOrDoKki41083f i r st process called the dry m x pro®€T&EP2009/003392

consists in applying shear to a dry material to create

a honpgenous powder made of typjcally particles having

a dianeter of less than 150 m croneters. The process

does not require the use of water and is cost

effective. However the dissolution properties of the
powder obtained is poor due to the fact the particles
stick together due the Van der Waals forces which

| eads to | ow porosity and therefore IOM/capiIIarity

f or cdsP-AF@58t 8B ndegnribesse methed faieagglomeratign of powders

oces whicgh i.s 0 fres ] ' - . .
BOGR hie, BOWERL 1€ £5 s hBodER W AbgbpisTafid nuid while
tbe)@tdnfemomréta{]hdorsh@dsllq@gamﬁnsa suirfacet glll paayzmgmatlh rage moving at
water fromthe nix and then spray drying the
thstantiiuthaisang sPsedi ned in a spray tower. Although

this process | eads to products having high porosity

and I%&I‘@HQ‘EW“ZKE‘H fesdingse agmrihe stoarﬂoaéli grapulari Brough
;Pdv?@é‘ré&!rﬁﬁteri?‘ irh%icfmfhcﬁj[: Kat&ial 4s o Iié?rc%ﬁti?%?%sly to at

quantities of water and ener .AFTB.IHOJEC
leaste two odifferent ozqrrasv ioflea ecogtinmonsly eapedatedy flpidintglc tednaf the

a_met had fo roduci n he same whi ch does not require
Qrﬁgu@ggnrgygfa P@g‘ﬁ%ﬁ?# [Z%éé'l?agt arting ingredient or

reconpi ned m I k. Another object of this invention is .
o prite 8¢ Sispngiapy erie ShESHEPh AN il el bustry is
MRicVed2By VRERTEIYati &1, 6P FRAdes Aechhbldg§ PIrFay (200Y) 2@ payes 25-33
anot her object of this invention is to provide such a

#MDEHA0. and et hod wherein the final product has
i nstant dissolution properties simlar to that
obtai ned with products manufactured by spray drying

processes.
There are two main processes to obtain granulated products without

using necessarily fresh milk.

A first process called the dry mix process consists in applying shear to a
dry material to create a homogenous powder made of typically particles having
a diameter of less than 150 micrometers. The process does not require the use
of water and is cost effective. However the dissolution properties of the powder
obtained is poor due to the fact the particles stick together due the Van der

Waals forces which leads to low porosity and therefore low capillarity forces.

The second process called the spray dry process, which is used also
when fresh milk is not available, consist in recombining the milk powders
together with other powders in water, evaporating water from the mix and then
spray drying the concentrated mix obtained in a spray tower. Although this
process leads to products having high porosity and low density and therefore
good instant dissolution properties, it has the drawbacks of using large

quantities of water and energy.



10

15

20

25

Yet another object of this invention is to provide
such a product and nethod wherein the final product

wohe®/i4mssoved i nstant di ssol ution properties PAT/EP2009/003392

conpari son with products manufactured by dry mXx
processes. Sunmary of the invention A granulated dairy
product according to the invention conprises dry

enul sified fat particles agglonerated together and at

| east partially coated with a binding nedi um
conprising a carbohydrate to form granul ated particles
of mean particle dianeter between 10 and 10000 nm The
dry enulsified fat particles are generally of the type
avai l abl e as a fat powder conprising encapsul ated fat
or oils with enulsifiers |like proteins, with a fat

cont ehtmaih @fle@08hthis inwentinn ist yopproaideya Grasdiasedrtiairy aroduct

0 cont aj n. carbohydrat e or, bl ends used,, as
i B aneoYEP BrSi e A0° Ritor B8t AL Qi & use of fresh
rﬂ%b@%rﬂﬁ@ﬂwgﬁ‘é&@ﬁt OF rebbhibirddeiikdry particles
selected fromthe list conprising mlk powders
i ncl Wr'ldtﬁelsgbﬁﬁf?gf WE! %v@ﬁﬁhﬁﬁ's té@o%@%u@ﬁ@ﬁﬁodu%ﬁﬂd method
proteins and ‘derivatives thereof, casei nates and
WRing fmﬂeszsewatqmndcﬁnergxegewnpwsﬁnewﬁh SREYYIG- wheat
and soy protein, cocoa carbohydrate, such as
rral t Otatxamother obtjectdf dhisciowentign iméo peovidersich a product and
0 I f
U5 o458 el ERRGE 350 RGP hOu fihgRes simiar
ﬂhav\dl@tbmedf Wwidly products rr@nommlradtbympra}'ldrwmg probessemat ed
aggl onerate nay be further coated or partially coated

W t h etsgs6tRer ibjebt g thRdinvehtemys Itclpigvndessmmm product and

carbohydrate, so as to form coated aggmg hﬁ

method waersin theafingl produgtdagi impeevad Helant dissed tion pipperties in
$ id9h wﬁ‘??ﬁbdﬁ?ﬁé Wukaﬁ%d BYdrY enidt pProddsseqat i ng

sur e agglo

oundi ng rat ed

Summary of the invention

A granulated dairy product according to the invention comprises dry
emulsified fat particles agglomerated together and at least partially coated with
a binding medium comprising a carbohydrate to form granulated particles of

mean particle diameter between 10 and 10000 pym.

The dry emulsified fat particles are generally of the type available as a
fat powder comprising encapsulated fat or oils with emulsifiers like proteins,
with a fat content of 30-80% by weight, typically 50-60%. The fat powder may

contain carbohydrate or blends used as fillers.

The dry emulsified fat particles can be agglomerated alone or with other
dry particles selected from the list comprising milk powders including skimmed

milk powder and whey powder, whey proteins and derivatives thereof,
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particles or may be a partial coating. The coating
shoul d be porous to water, and partial coating may be

wopr@iiesed t o guarantee an adequate porosity &Qu/EP2009/003392

t hereby inproving solubility. Advantageously, the

granul ated product of the |nve%t| on has a water

content of less than 5% and preferably | ess than 3% by

wei ght, and a has a water activity of less than 0.3

and preferably less than 0.2. A nethod according to

one aspect of the invention for producing a granul ated
dairy product conprises (i) fluidising mlk powder by

gas to forma fluidized bed wherein the said powder
caseirades and deniNativea tbereodit vegetahpqueieoimsluww wheat and soy

RIS oG rrab et B ok anpnaiiher pH&d )b, suroes.

slaiceds eqUtRIski agctbed, traRglobé, aftlosd, | ragtilose, Pgalatisky maltose,
coating said ag (%I oner at e particles in a f| uldi zienﬁrbed

lisoraccrarides. antaPAgY HBWP'QE% HayRHs oF AFombinaiiemingraet
so as to form coated aggl onerate granul es of nean

par t |Blee0@atgﬁ@ggiom@&ai@€ray1® furtheh goaledoy ratially eratadyvith a

r.Rr a 0 t
{RonB! BAURG"theliFhabiinBlisilg 42 detoRl o@#sahe&sga dd%st B form
cfdahedzllaggiqnaraiel gdamxml suff mednf aartpta/\diaambgerabgweeetm 10 um
é{ﬁ{ | ui di zed bed wherein the said powder contacts

B¥edi um whi ch causes aggl oneration of the

wd f |
b " DA b I b 2o oREnS SR the SR RErated

;Sértlu@s ZH nB§ beth tghrfiall ddatihg PTREI doatiAG ShelldC BETYOr6u 8o water,
carbohydrate, so as to form coated aggl onerate

achpartiad conting anay det prefesrel isuaranied aseadequate porosity and
t}\gpqu |mBrovmg solubility.

Advantageously, the granulated product of the invention has a water
content of less than 5% and preferably less than 3% by weight, and a has a

water activity of less than 0.3 and preferably less than 0.2.

A method according to one aspect of the invention for producing a
granulated dairy product comprises (i) fluidising milk powder by gas to form a
fluidized bed wherein the said powder contacts an emulsion of fat in an
aqueous medium, which contact causes agglomeration of the powder to form

agglomerated particles comprising milk powder and dried emulsified fat, and

(i) coating or partially coating said agglomerate particles in a fluidized
bed with a first binding medium comprising a carbohydrate, so as to form
coated agglomerate granules of mean particle diameter between 10 ym
and 10000 pm.

A method for producing a granulated dairy product according to a further
aspect of the invention comprises (i) fluidizing a dried emulsified fat powder by

a gas to form a fluidized bed wherein the said powder contacts an aqueous
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The dried enmulsified fat powder can be fluidized al one
or wwth at |east one dry powder selected frommlKk

wopomders3 particularly a powdered mi |k fracti eaTERV9263392

skimred m | k powder or whey powder whey protein

i sol ates, wheat or soy proteing _cocoa carbohydrates

such as nmaltodextrins, dried glucose syrups, starches,

sucrose, |lactose, trehalose, raftiline, raftilose,

gal act ose, nmltose, oligosaccharides, and honey

powders, flavours or a conbination thereof whereby the

said dry powder is agglonerated with the dried

enul sified fat powder. The coated aggl onerate

rpediuirc Iveichl ecasieb e dgglomesatiom dbethieu powder doafasth iaggtomerate

flﬁudlzed bed with a second bi ndi ng nmedi um conpri si ng
ﬁ%r rbohydrate so as to form coated granules

havi art.i Ie di.ane en, 10

0000 tFRob PaHi ef B 4P BBl Bt paiie fh a fudized
Hedv thi 8NfirBe bt IR tnédishdbmiprieper & e@rbohymtate Ssdé leyto form
di ssolve rapidly 1n water to give a |liquid dairy

cma&femcag@lpmemawotgr@nulﬂ@s ofo ngede Radiceanfiageler Ybetween 10
dﬁﬂj effect . The dissolution properties of the
products” of the invention are sinmlar to those of a

SPrayrr hfdy %mylﬁ%d fwge\%ert 55? %%Oﬁlﬁgﬁﬁefmwf? or with at least

i nvent I oh USES nuc e as a qu
are any q:og\budn seiapmdettotm nulkapewdais, s;pnrhguldrlyla]g;owdmad milk

formn t d

Sactichidy Sirmes ulk Bl ShbPte BoNdE wicerpteip geolates,

\bﬁ‘eéiVépoécﬁi flotefll € cOESH Usrbolgfdrafes bOMENAd AnalbEs@ling dried
nore readily thana sinple dry nmix of the govvders

@W@Mtsygwemmsmrpw THEroRet tlasioset yirehalass. e datiine.ndaftilose,

e s t ' d
4aPF° st U AEE o R e, RIS or
mmhnahoragryreaxfer ation.

whereby the said dry powder is agglomerated with the dried emulsified

fat powder.

The coated agglomerate particles described above can be further coated
in a fluidized bed with a second binding medium comprising another
carbohydrate, so as to form coated granules having a mean particle diameter

between 10 pm and 10000 pm.

The granulated dairy products of the invention have good instant
properties, that is they dissolve rapidly in water to give a liquid dairy product or
in hot drinks to give a creaming or whitening effect. . The dissolution properties
of the products of the invention are similar to those of a spray dried product,
whilst the process of the invention uses much less water (as little as a quarter
or an eighth compared to classical spray drying) than forming a liquid mixture
and spray drying, and consequently much less energy as less water needs to

be evaporated. The products of the invention dissolve much more readily than
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It should be noted in that respect that the good
di ssolution properties is particularly inproved if the

woceamdgdr at e coating is partial. The nmethod ®CTiHER2009/003392

invention is an effective technol ogy for producing a
range of granul ated dairy prodycts in areas for

exanpl e where fresh mlk is not readily avail able. The
aggl onerati on nethod of the invention can be used to
fornmul ate various products such as mlk powders, mlk
powders containing nonm |k fat solids, infant fornmula
feeds, health care and nutrition powders, dairy and
non-dairy creaners and enriched mlk drinks from

a sgnRldidey nsixvaiitbe powders: withoutegragulation. &be dvsttabiityl sreasured

. ¢ . !
4K e Boph 15 B0 ne BBF L8 el 16 b ANERY P Paf BPey 2
sbriparedpo acsmprsdiyonixinewithadugigiomemation. gr anul at ed
product and in particular a granul ated dairy product

havi ngshouit ¥ ndtednarthatespsctt thafitheofodddisablution properties is
di ssolution to %pray dri ed ones. At the sane tine, the
restieidaryimprexed iftbacagPhydrata coating iscRAtliaber ed as an
alternative to dry m x yi)_roqesses for the production of.

a gr akhg meslog b dae inventioe isanogffective dealinalegy fo5predHging a
r t.: . i i -
BHEE ot By fsh e HRHACE it Al for B Ripic bR e il s not
readityavsilabie.i €he degmtometation roéthbHeofdthavinuegstiorhean be used to

TR EIALL oDtk L 08 eschbed, LD RS S1506E bRl non-
R GAESHRIS] GnfaRE fdrTitd feddy nefalth diré cind huiriiongsbvitsts, dairy
;&Ear atus for producing a granul ated dairy product

apBidaytGeamers @pdrenrished; gl drinks drom dpargeientsavhich can
t?eeg{oirg& b)) ggNdepd?\N&%gti nuous fl uidi zed bed apparat us
o

produci‘ng a “granu ated dairy product according to
the RGN $the above, the method of the invention can be considered a

cost effective alternative to spray drying processes for the production of a
granulated product and in particular a granulated dairy product having similar
properties in terms of instant dissolution to spray dried ones. At the same time,
the method of the invention can also be considered as an alternative to dry mix
processes for the production of a granulated product in terms of costs while
providing superior quality products in particular in terms of instant dissolution

properties with respect to dry mix products.

Brief description of the drawings

The invention will now be described with reference to the accompanying

drawings, of which

Figure 1 is a diagrammatic sectional view of a batch fluidized bed

apparatus for producing a granulated dairy product according to the invention;
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Figure 3Ais a diagrammatic view of one granul at ed
product according to the invention; Figure 3Bis a

woadb@gatspat i ¢ vi ew of the product of Figure 3RCTEHERR@E/003392

to form anot her granul ated product according to the
invention; Figure 3Cis a diagrammuatic view of the

product of Figure 3A coated to form anot her granul ated
product according to the invention; Figure 4Ais a

m cr ophot ogr aph of the product shown di agramatically

in Figure 3C, Figure 4B is a m crophotograph of a

comon spray-dried dairy product not produced

according to the invention; Figure 5 is a further

m cr dbgure)grlamwdtagramma;br:@@gmnaé tvégaw of @ ¢anjinueys Slgidigey bed

50 SR BTSSP 8

? ﬁgolr Hggﬁql 211}3?% dﬂ#‘g\ég&}tﬁ%ﬁ! @ \Hg\gcq c%ﬂ g%%iﬁt%ﬁ r8@ucqfaccording

tbﬂN@m\le‘hﬂonmen the term"dry enulsified fat powder”
is used, it refers to a product that is manufactured

typi qagle 88 ik H@gﬁamﬁfhtlel\)lew f e QfodemleF uré SA coated to
created using agqueous and fat conponents, then the

ferrlasodierigsaaulptad produeteacsoeding fe fteemﬁen%nry emul si on",
al though no water remains in the final dried product,
i s uddgure 3Ceiser diagrammatisatiew whthe peoduchaf Fisiuse$ét cqated to

ain'agﬂ-} gj;?énglgtc-‘{a; @%Ltsé rc§ Fﬁ'io i h&Rion:

tch ui'di zed bed 1

| S ; ed HE%I %eé)?nf:o 'h?%o@afla X %‘aﬁﬁfigﬁgwﬁfriagr%n‘f&cally

ressuar
iRFglred®d below a air distri but| on plate 12. Powder
I's charged to the batch

Figure 4B is a microphotograph of a common spray-dried dairy product

not produced according to the invention;

Figure 5 is a further microphotograph of the product shown in
Figures 3C and 4A;

Figure 6 is a further microphotograph similar to Figure 4A, of another

embodiment of a product according to the invention.

Detailed description of the invention

In the whole description of the invention, when the term “dry emulsified
fat powder” is used, it refers to a product that is manufactured typically as
follows: an oil-in-water emulsion is created using aqueous and fat components,
and then the emulsion is dried. Therefore, the term “dry emulsion”, although no
water remains in the final dried product, is used to refer to the fact that the final

product is obtained out of an emulsion that is then dried.
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fluidized bed and liquid is sprayed through one or
nore spray nozzles such as 14 for a certain period of

woinepe4dspendi ng on the flow of |iquid, concenPCaEPRIVIOH3392

the nmedium and desired particle size. The fluidized
particles agglonmerate in contagt. with the Iiquid and
the resulting granules can be renpved after spraying
and supply of fluidizing gas have stopped Referring to
Figure 2, an alternative fluidized bed 2, i.e. a
continuous fluidized bed 2 is illustrated. The powder
is kept fluid by a gas, generally air, which is fed
under pressure to air feed chanbers 2 1 positioned

bel oRefepingotesigure di therbatah floidizedthed 2 2f ppydgeis kept fluid by
%ﬁgg,qggéﬁgllgoanll '\,UMSHSIS ffé&“u%gé?%r@s%%r@% aar?‘ Sﬁ"q‘ t“rfrp%n:igoer 11

gl'onerating me Laeont
gdsitiotiedepelbowda 2aif Ummblhmneplat& dagHPmmEros ohxr@ed;pbo dige batch

ead h 4 1, 42 | ui di zed bed
Biidired D ULl Shrayad thigon oS ofaaR SHaYpRiPzes such
dd Wdrrbecér%ﬂﬁ ;fé?iéﬁ%f:’uméﬁe&@ﬁdm RNAAE fRASEEqAH dthceRRation
fluid zed bed fromt ecute to the outlet 5 where

aftthe snedivmoardhvdesired) partigleasiae. Tloe Auidigas p@@aleérﬁggéorserate in
ﬁ%éﬁ?a&%vnﬁ%tﬂfmhﬁj it rfeesgltmé rg‘?g@ulgé rb% eﬁdafte{_ﬁgraylng

shown, ere

érmxmmplﬁoﬂflmdmrigagm hae stopped 32 controll ed by a
met ered val ve such as a cellul ar wheel valve 33. If

one IRy¢fpaing3tol Figures2danidltermativeofiuidized rbed 2gi. mearrmntinuous
ereb%) di fferent can

Tidiees Beflcr is BEishateat Jheeetide R ke fNLRYR G3Fy BSagrally air

WhitR ORI Yifder: pr@QﬁJrerto g iRl RRRRIbErS 21N posRdnad RS @%orous
chute, for exa[%e a chute controlled by a cellular

aihdistribution latet. Havederie fafstoghe confinuaas fuidizediedchby a feed
(%}U?% ggﬁ\ﬁt %Je‘aﬁg a@gfb%?er%ﬁng Hadidhh |§ gé%@%ﬁ' offtb YhefiuidZRWbed 2

on a” conmon
from above through one or more spray heads such as 41, 42, 43. The fluidized

bed has an outlet 5 positioned at the opposite end of the bed 2 from the feed
chute 3, so that powder passes along the fluidized bed 2 from the chute 3 to

the outlet 5 where it is withdrawn in granulated form.

The feed chute 3 can be a simple chute fed by one or more metered
hoppers 31, as shown, or can be a metered chute. The hopper 31 can have its
outlet 32 controlled by a metered valve such as a cellular wheel valve 33. If one
hopper 31 is used, it may contain mixing means whereby different powders fed
to the hopper can be mixed before being dispensed by the metered valve 33.
Alternatively, one or more hoppers can feed a metered chute, for example a

chute controlled by a cellular wheel valve.

The spray heads 41, 42, 43 can each have a separate feed
pipes 45, 46, 47 respectively as shown or can be positioned on a common feed
pipe. The separate feed pipes can be arranged to feed the same aqueous
medium or different agueous media. In either the batch fluidized bed of
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pi pe. The separate feed pipes can be arranged to feed
t he sane aqueous nedium or different aqueous nedia. In

woebnaerosshe batch fl ui di zed bed of Fi gure 1 or PCH&EP2009/003392

conti nuous fluidized bed of Figure 2, the aqueous
medi um can be sprayed from a tﬂf spray as shown or a
bottom spray spraying upwards ffomthe bottom of the
fluidized bed. The outlet 5 has control neans to

control the amount of granul ated product w thdrawn, so
that the amobunt of material withdrawn is the sane as

the anmount of material fed to the fluidized bed 2 when
the process is in steady operation. The outlet can for
Ea'ganepn orhbe «:ontimuxbdseﬂhi@iyed bediaf Figura?, the amie@tuedvedium can
exa ul ar whe ioned in th

R epeyed dtenes Top Py ASTonota BETUD Ao SPIES gpards

fEGH the bttbmmatdhailigizvstey, or powdered whole milk or
partially skinmmed mlk. The m |k powder can for

exan‘p[h@ Qﬁtlépsﬁﬁgs %nﬁ@f Weé#s)’tw%ﬁﬁblktheuéhﬂidny dfmanulated
m |k powder is skimed ml|k powder, particularl

ﬂrhéU%Wlmqﬁ@WﬂeSO thattthe o Pbmetertab withdrawriis @G same as the

a‘?ﬂgl#%t: ﬁ%}%ﬁﬁ% fB?rtggtébA 'd'\%g(?élh@dl % vgr?é{i? g?tfbécs% is,in steady

dd¢hatiof. The qnﬂlaﬂerran figr edamptes bbedomtooltelde bﬁ/l au\deIZe@r can be

piedsA doT SAATBRR &1 Bei26 A DA RO rane et dyct 51

Such an enul si on éan for. exanpl e, contain

o T Ol PENGRE S P aBIna TR 30 icd BEMEd i pgwder or
siRbdered Alvh8IeC ifks ofgdftidIft skifmrRed tiilk.OThe IR Fowder can for

nonionic, anionic or cationic enulsifier, for exanple
axanaple del formed| by spray drving milk sidalialiy thesilk aowdsr i skimmed

n |
R bEPHE HRiUah pEH ik ARk HolRIP REfote BRGloferdeBiif dried
émnolsified fat pahticlel. yThremlilki govedbrfcan fooved@mpls fgemerpatd §0% by
wAghl S s 20> 809 % 4Re powder ingredients fed to the fluidized

bed.

The dry emulsified fat powder is generally a spray dried emulsion of a
vegetable and/or animal fat. Such an emulsion can for example contain a
vegetable oil or hydrogenated vegetable oil, optionally with a dairy fat such as
milk fat or butter oil, and a nonionic, anionic or cationic emulsifier, for example
an anionic emulsifier such as sodium caseinate or a nonionic emulsifier such
as a monoester and/or diester of glycerol with a fatty acid, or lecithin. The fat
content of the dry emulsified fat powder is generally in the range of 30 or 40 up
to 80% by weight, typically 50-60%.

The dry emulsified fat powder can be the only powder fed to the fluidized
bed. When it is to be agglomerated with another powder, the dried emulsified
fat powder can form at least 5 or 10% by weight of the powder feed, up to for
example 50-80%.
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to 80% by weight, typically 50-60% The dry enulsified
fat powder can be the only powder fed to the fluidized

wohew/14WM88n it is to be aggl onerated w th anot RET/EP2009/003392

powder, the dried enmulsified fat powder can form at

|l east 5 or 10% by wei ght of the, powder feed, up to for
exanpl e 50-80% O her powder |ngred|ents mhlch can be

aggl onerated with the m |k powder and/or with the

dried emul sified fat powder include protein materials,

for exanple whey protein isolates, soy protein, and

vari ous carbohydrates. The carbohydrate can for

exanpl e be a sugar such as naltodextrins, dried

gI ucdétheswqmsr ingredients whishosan be cigglorserated with the milk
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&h be BSH Ry aligoghccharidesp mitiine, |Qﬁg’ﬂﬁtb@€@nt/t pretain gowﬁer can
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r_Bcﬁrvd?é}Gngﬂ@dtUntev@mrb@ﬂQdm pawdbfs sisshdas Shgans mathefor example be

ngé’(ﬂetgé ﬁ?[g ?q)fﬁﬁ?oaéy |\A@E§|?tf l@;gklj Zed bgﬁ{t e ?tg% Qow%er mgredlents

;gérﬂ&mhaysﬂmw@s% b Bedight en over 80% up to 95 or
100% by~ wei ght e granul ated product on a dry

vei ghfhefpé}wgl Zeﬂg@e&igmsdre?d faﬁtr&aﬁuﬁ&édfsmﬁmem@almean

to the I's usual ly air, although any
particle djametereint theorange »ta26Psume aRgough partidle sizesrumio 300

lbjri\erﬁ%e?vfgt%{ﬁ@@?@&gpgHelﬁg%gnTheTBSW%F Hg?ecﬂ@ﬂ&rl%ldl % Rk fuidized

bed through chute 3 generally form at least 60% by weight of the granulated
product and often over 80%, up to 95 or 100% by weight of the granulated

product on a dry weight basis.

The fluidizing gas fed from chambers 21 to the fluidized bed 2 is usually
air, although any other gas inert to the powders being granulated can be used,
for example nitrogen. The air is generally at a temperature of 0 to 140°C,
preferably 20-140°C. It may be preferred that the fluidizing air is heated, for
example to 50-140°C.

The aqueous medium which is fed to the fluidized bed 2 (respectively 1
for the batch fluidized bed of figure 1) through spray heads 41, 42, 43
(respectively 14 for the batch fluidized bed of figure 1) to cause agglomeration
of the powder in the fluidized bed may contain dissolved material or may simply
be water or steam. The water can for example be at a temperature of from 0
or 20°C up to 100 or 110°C. When the water contains no dissolved material

which aids agglomeration it may be preferred that the water is heated, for
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preferably 20-140C. It may be preferred that the
fluidizing air is heated, for exanple to 50-1400C. The

woaosaaus3 medi um which is fed to the fl uidi zedPO®EAP2009/003392

(respectively 1 for the batch fluidized bed of figure

1) through spray heads 4 1, 424,43 (respectively 14

for the batch fluidized bed of %lgure 1) to cause

aggl oneration of the powder in the fluidized bed nay
contain dissolved material or may sinply be water or
steam The water can for exanple be at a tenperature

of fromO or 20 Cup to 100 or 1100C. When the water
contains no dissolved material which aids
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exmissy a styelaf Thecahehydiate agn foraxampla penigsant atgrarp 1 or 5
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thegigaieobs medium.

As described above, a carbohydrate such as a sugar and/or a starch

may be present in the powder fed to the fluidized bed. In this case a

carbohydrate is thus present when the milk powder and/or the dried emulsified

fat powder is contacted with the aqueous medium even if the aqueous medium

is pure water or steam. It may still however be preferred that the aqueous

medium contains a dissolved carbohydrate such as a sugar.

In an alternative procedure the milk powder and/or the dried emulsified
fat powder, optionally with other powder such as carbohydrate and/or protein
powder, is agglomerated by contact with water or steam in the fluidized bed
and is then coated or partially coated with a coating material comprising a
carbohydrate. Coating is preferably carried out by contact with an aqueous
medium containing a dissolved carbohydrate, for example lactose,
maltodextrin, glucose, sucrose, trehalose, raftiline, raftilose, galactose,
oligosaccharides and/or honey, or alternatively a starch. The coating step may
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may be present in the powder fed to the fluidized bed.
In this case a carbohydrate is thus present when the

wonhiki4psader and/ or the dried ermulsified fat PORERRO0VH03392

contacted with the aqueous nedium even if the aqueous

medi umis pure water or steam44t may still however be
preferred that the agueous nedi um contains a dissol ved

car bohydrate such as a sugar. In an alternative

procedure the m |k powder and/or the dried enulsified

fat powder, optionally wth other powder such as
carbohydrate and/or protein powder, is agglonerated by
contact with water or steamin the fluidized bed and
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Qbp #05136 caﬁ%/d%uthﬁﬂqwidlﬂéd pkdernatively a
starch. The coa ing step mayi ncur sone further
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The ting sol uti on can contain for exanple from1l
dagenin litg w@dgmtoroﬂn tehbaighsidized et persessafiguns 66 shows
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Koiest i Rl BBl iest T BEs R, G3 fluslicd [l powder
r?’dl”r&clggﬁtzlda‘%lghemted aslcga‘SCﬁbed ar Ebhmpt&an lrbednw oftiiguire 38 shows
ui di ze e re t t d
tbis” papbrsratesh prETHe Tuibecenrd BitlgsdcroRe (6 s Wstrived in

E’)Eé?ﬁHl%tQOJéib\ﬂ Fi Bl Sy 288 ddated paRRES fufth&UEsatdd with
shows skinmmed mTk powder particles 6 1 and the dried

elivdextie G4fast dgsonbed imaxemelesd bgPwaggl oner at ed as
descri bed in Exanple 1 below. Figure 3B shows this

aggl dbeatinge dapaadvataggoustynbe aasae ®uki hyh spiaying éhesaqueous
%%g@@i‘”g{f%ﬁage a- gPSBIBaZ BB S ANGRT bBE of the

agglomerated powder. The powder agglomerated by treatment with an
aqueous medium such as water or steam in a first fluidized bed 1 can be
collected from the chamber of the batch. At this stage of the process, the
skimmed milk powder particles 61 and the dried emulsified fat powder
particles 62 are agglomerated as shown in Figure 3A. The water is then switch
to a carbohydrate solution. At this stage of the process, the agglomerated
skimmed milk powder particles 61 and dried emulsified fat powder particles 62
are coated or at least partially coated with a layer of carbohydrate 63 as shown
in Figure 3B. The carbohydrate solution is then switch to another carbohydrate
solution. At this stage of the process, the coated or partially coated
agglomerated skimmed milk powder particles 61 and dried emulsified fat
powder particles 62 are coated or at least partially coated with another layer of

carbohydrate 64 as shown in Figure 3C.
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onto a fluidized bed of the aggl onmerated powder. The
powder aggl onerated by treatnepj _with an aqueous
medi um such as water or steamin a first fluidized bed

1 can be collected fromthe chanber of the batch. At

this stage of the process, the skimed m |k powder
particles 6 1 and the dried enulsified fat powder
particles 62 are aggl onerated as shown in Figure 3A

The water is then switch to a carbohydrate sol ution.
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drégd bmulgified fatapdwderdiozthed feed chute 3 of a second fluidized bed, in

which the powder is sprayed with water or steam from the spray

heads 41, 42, 43 to effect agglomeration of the coated skimmed milk powder

with the dried emulsified fat powder.

The aqueous medium used to effect agglomeration may have other food
material or food additives dissolved or dispersed therein, for example it may
contain at least one material selected from proteins, fats, emulsifiers, lecithin,
vitamins, minerals, prebiotics, probiotics, micronutrients and salts. Similarly the
aqueous carbohydrate coating solution may contain at least one material
selected from proteins, fats, emulsifiers, lecithin, vitamins, minerals, probiotics,
micronutrients and salts. Examples of proteins are whey protein and casein
coming from a dairy source. Examples of fats are vegetable and animal fats as
described above. If fat is present in the aqueous agglomerating medium or the
coating solution, it is preferably emulsified using an emulsifier as described

above. The aqueous agglomerating medium or the coating solution can if
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bed such as 2 (respectively 1 in batch fluidized bed
of Figure 1) and sprayed with a carbohydrate sol ution

woRpemdsssay heads such as 4 1, 42, 43 (respecPCYAP009403392

in batch fluidized bed of Figure 1) to agglonerate the
skimred m |k powder and coat i{=wW th carbohydrate. The
resul ting granul ated coated skimmed mi |k powder can

then be fed with another ingredient such as a dried

enmul sified fat powder to the feed chute 3 of a second
fluidized bed, in which the powder is sprayed with

water or steamfromthe spray heads 4 1, 42, 43 to

ef fect aggloneration of the coated skinmed m |k powder
desiredt b air eowision| containings tat at caviigh prorortige tisexample 20
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mcronutrients and salts. Simlarly the agueou
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tgg%ﬁg@ ebdf Bfoac[bgt gl%g driqgﬂgr gro g@a%qﬂg{)uél eodi'é 95 preferably

lé§s fHanb40, apoy ery Weightbasis. present in the aqueous
aggl onerating nediumor the coating solution, it is

pref enmbley apBguelols g8t emiuigoris 6sad & égglbnﬁ#atéemﬂkIMer it
above. The aﬁ1 ueous aggl onerating nedium or the coatin

e bei usedcinther peesened aeaksenempisFaRobRiS- angex%mplge the
%iuye%\}\%:fgﬂ?ﬁg%‘?&{ EhR Ronid ajﬁ@ﬁﬂhfdrg@ g)%rtmﬁ/é sQBanasuch as

asis. In gener € agueous ne
laptoay elissohtedl inHke flquedis pbiaseedf therginulsion, or the mﬂh/doowder can

éohn ai raacr;]alajrlb%h?gra‘?er 8?Hé:rt miXed W|91r M\e\'\ﬁ’\'llﬁg V\}&%? io? 'co;-t%% on the milk
powder particles.

In one procedure according to the invention milk powder — particularly
skimmed milk powder — is agglomerated in a fluidized bed wherein the said
powder contacts an emulsion of fat in an aqueous medium which is sprayed
onto the fluidized bed. The resulting granulated powder is then further
agglomerated and coated with a carbohydrate, for example with a sugar by
treatment with an aqueous sugar solution. The sugar solution can be sprayed
onto a fluidized bed of the granulated powder. Agglomeration with the fat
emulsion can be performed in a first fluidized bed followed by coating of the
resulting granulated powder with the carbohydrate solution in a second
fluidized bed, or agglomeration and coating can be performed sequentially in a
single fluidized bed. The fluidized bed might be a continuous or a batch

apparatus.
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wei ght ratio of the total aqueous nmediumfed to the
fluidized bed to powder fed to the fluidized bed can

wof2009/ex@apl e be in the range 1:5 to 1: 1 by weCghtP2009/003392

Where the powder is successively treated with

different nedia, the ampunt of,dhe granulated product
derived in total fromthe agqueous nedia is preferably

| ess than 40% on a dry wei ght basis. Were an aqueous

fat emulsion is used to agglonerate m |k powder, it

can be used in the presence or absence of

carbohydrate. For exanple, the aqueous fat enul sion

can contain a carbohydrate, particularly a sugar such

as | adteogeantilated] peatluots tdfethaqinventiopeae bef used as dry milk

emul sion, .or, the nml|lk powder .can nt aj .
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according to the invention ml|k powler - particularl
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dreaimers ed hee gramiiatede qubducty, gradticilianedthosed epntainingeadded

e T

eniphedsnilkdiinks. The sugar sol ution can be sprayed onto
a fluidized bed of the granul ated powder.

Aggl ormy phitile \Widehof fige g%nmbﬁédlrm@aacdtﬂdmgr foottee thvention
ina first fluidized bed followed by coatin

of the
ynday| @i giyery ragh 0TaPERsesBvRRAJIANEHShis Jitile @F'Q?el'z‘ graph of
@thH Q?e'ig aaG%%Qth ddl itﬁ‘%ﬁj n8Rew ﬁ’éerlf‘gﬂ{dom:ér @%‘nﬁﬁa size is
nd coating can be performed sequentially 1n a Single
Highlydepediubiode. The fl ui di zed bed nmight be a continuous
or a batch apparatus. The granul ated products of the
i nverTheprozessbef theethvastiol yhasithke advantage that the particle size

distribution of the fat globules (the primary fat particles) undergoes little if any
change, so that when the granulated product is reconstituted in water it retains
the attractive properties given by the fat globules. The process of the invention
avoids any high shear mixing which might destroy the fat globules. The
invention is illustrated by way of example only in the following Examples, in

which parts and percentages are by weight

Example 1

46 parts skimmed milk powder (61% lactose, 34% protein, 4% water)
was mixed with 30 parts of dried emulsified fat powder comprising 13 parts
vegetable oils, 7 parts milk fat, 7 parts lactose and 3 parts caseinate emulsifier.
The resulting powder mix was fed to a batch fluidized bed apparatus of the type
shown in Figure 1. Air at 70°C was fed through chambers 11 to fluidize the

bed 1. Water was fed to a single spray head 14. The skimmed milk powder was
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powders, particularly mlk powders containing non-mlk
fat solids, and can be sold in powder or reconstituted

wolbepui4thsBor m for exanple as infant fornul as. PCT/EP2009/003392

G anul ated products containing mlk fat can be used as
dairy creamers, and granul atedproducts containing no
mlk solids can be used as non-dairy creaners. The
granul at ed products, particularly those containing
added protein, probiotics vitamns, mcronutrients
and/ or m nerals, can be used as enriched m |k drinks.
The particle size of the granul es produced accordi ng
to the invention under a given set of process

agghamenated withhvibel fatt pewderr imtthenfluigizgdapad ofAnyrageinneerated
[ a r t

b B o R 0,400 ofBBrNRA oM en. The

sthuetureoé tiie agglbaterated mﬂvdmtvmg;&smﬁiat ta that plaown i EigureeA.

di stribution of the fat globules (the primary fat

particles) undergoes little if any change, so that

when the granul ated product is reconstituted in water

Examplea2 Ns the attractive properties given by the fat
globul'es. The process of the invention avoids any high

shearrii XddifloBitéd nbr@ahctdgﬁtﬁwm;slem f@hs gkémuﬂ@a;zeahm the
invention 1s illustrated by wa exagle only in th

anﬂaraiumét@m| shown in Rignenl Mr&"’satam é’ré%%tsa@é@seawutlon

b L AT, 0 Lot T il daich 1

peEatst suc:rbselr(QGcbaﬁm‘smrbse@ofLmonpo“ﬁ\muprmth& tigusl Goated with

fias i 8 il by 40P dliwifelelt aroluBRAR agglomerated
ﬁr@éUéttWﬁ‘lﬁl aO?M@re iz ofE0-660! phe washecelereduireinztad teeh. The

paratus of the ty {o
structure of the agglomerated powder was similar to that shown in Figure 3B.

Example 3

The granulated product of Example 2 was kept fluidized in the fluidized
apparatus type shown in Figure 1 by air at 70°C. A 50% maltodextrin solution
was fed to spray head 14 in a ratio of 89 parts granulated product to 10 parts
glucose syrup. The granular product was further agglomerated and coated with
glucose in the fluidized bed. The granulated product recovered from batch had
particle size from 60 to 800 um. The structure of the agglomerated powder was
similar to that shown in Figure 3C surprisingly the applicant found out that the
granulated product comprising the outer amorphous carbohydrate material
showed better instant dissolution properties than those of the granulated
product of Example 1, in particular they dissolved more rapidly in hot or cold
water than the granules of Example 1. The granules of example 3 had sufficient
porosity to achieve dissolution properties compared to spray dried products.

Once the powder of example 3 is dissolved in water the particles size
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shown in Figure 1. Air at 700C was fed through
chanbers 11 to fluidize the bed 1. Water was fed to a

woghiguersspr ay head 14. The skinmmed m | k powdePCT/EP2009/003392

wasaggl onerated with the fat powder in the fluidized
bed. An aggl onerated product wWgh a particle size of
20- 600 nm was recovered fromthe batch. The structure
of the aggl onerated powder was simlar to that shown
in Figure 3A. Exanple 2 This aggl onerated product of
Exanple 1 was kept fluidized in the apparatus of the
type shown in Figure 1 by air at 700C. A 50% sucrose
solution was fed to spray head, 14 in a ratio of 79
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of 20-600 recovereg f t
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b el 8 et i o
t hat Fi h
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HuH g f@ a3 RORYH A nERieEd M.lkSMﬂsﬁsihgtskﬁﬁmed milk

|nstant |ss | ution properties than those of

andaa mixtof @il @ndduidk fatf aE%thd avith carhopydratesividh antrgpual recipe
oc%' SOlp\fJWde'FDB? ﬁ&pﬂedlﬂé ' &vl\;g?\t tRat ?rﬂgdpowder is spray dried an
homogenous structure is formed and no differentiation of the single

components could be seen.

Figure 5 is a photograph of a sectional cut of the product of Example 3
when immersed in oil. In this photograph an amorphous sugar layer 64 derived
from the spray of maltodextrin and sucrose can clearly be seen surrounding the

skimmed milk particles 61 and the fat particles 62.

Example 4

The granulated product of Example 2 was fed to a batch fluidized bed
apparatus of the type shown in Figure 1 in which air at 70°C was fed through
chambers 11 to fluidize the bed 1. A 80% glucose syrup was fed to spray
heads 14 in a ratio of 89 parts granulated product to 10 parts glucose syrup.

The granular product was further agglomerated and coated with glucose in the



wat er than the granules of Exanple 1. The granul es of
exanple 3 had sufficient porosity to achieve
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products. Once the powder of exanple 3 is dissolved in
water the particles sizedistribgtion of the fat

gl obul es was anal yzed. Surprisingly, it showed a fat

gl obul es size distribution simlar to that observed in
the case of the spray dried powder dissolved in water.
Typically, the average fat gl obule size neasured was
approxinately 0.7 mcrons and the | argest one bel ow 2

m crons. Figure 4A is a photograph of a sectional cut
fbfidigad hedod a@tgr@nuwrpr@t@t oecqyered hpd|parti¢le fizr hgtween 40

é?oo el cP ) 4’85;@5'&&5%8%}%&& d %cﬂ\ﬁ%d Q@iﬁmgqak)@% in water

ycero S nmounting agen
manuhebeauﬂamobExaapheas dark bl obs 6 1 aggl onerated
with the fat enul sion particles seen as |ighter
circles 62. The sucrose and maltodextrin can not be
seen in Figure 4A due to the enbeddi ng procedure used

Eﬁamiﬁ gngui sh the skimed mi |k particles. Figure 4B
I'S a photograph under the same nmagnification of a mlk

pomeskufrﬁﬁé@tﬁnmp@mé\vwdé Yéddo @A ﬂlﬁslaeétuddUé rmdskof the type
conprising skimed mlk and a_m x

shayy in Figidre g ivia cariso By Qiraate 506 MSafﬁdetaMgh é'&@"ﬁ@e'@f 21 to
ﬁtﬂ&lzg‘?@@%égoj AerQc#é SousBolGHareer 4 hat mbiie &ﬁ%‘g@ésé §nd sucrose
g

enous structure is f
‘daé ﬂ‘e}i througlh ipgoesots, t46e 49 tnglpeay:ba@dmémt& o4ﬁJITd1eb$i<lmmed milk

. h t t
By GhS e8P IR AR RSB BF ot
Qh@ﬁmﬂi afilk Povder’ FHRU Hredigrd M@serfecﬁétodarfumférfﬂmmzed bed
the spray of rmltodextrl n and sucrose can clearly

aRRaratisr ofdhadype) shawn driFighia 2nin whigh i 24 10°6 waarﬁad through
b &ls PRIS itfchdfide e bEYDPASE pArts in dry matter of a 54% aqueous

emulsion of solids content 70% fat (45.5% vegetable oil and 24.5%
milk fat), 23% lactose and 6% caseinate emulsifier was fed to spray
heads 41, 42, 43. The milk powder was further agglomerated with the fat
emulsion in the fluidized bed. The granulated product recovered from outlet 5
had particle size between 10 and 1000 pm depending on the process
conditions used, showing good solubility compared to a spray dried milk

powder, Moisture content varied from 2 to 6%.

Example 6

The granulated product of Example 5 was fed to a further fluidized bed
apparatus of the type shown in Figure 2 in which air at 100°C was fed through
chambers 21 to fluidize the bed 2. A 50% solution of sucrose and maltodextrin
was fed to spray heads 41, 42, 43 in a ratio of 79 parts granulated product

to 10 parts sucrose and 10 parts maltodextrin. The granular product was further
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The granul ated product of Exanple 2 was fed to a batch
fluidized bed apparatus of the type shown in Figure 1

WOoRwHiosh air at 700C was fed through chanber BCT/EPR@9/003392

fluidize the bed 1. A 80% gl ucose syrup was fed to
spray heads 14 in a ratio of 8§yparts granul ated
product to 10 parts gl ucose syrup. The granul ar
product was further agglonerated and coated with

gl ucose in thefluidized bed. The granul ated product
recovered had particle size between 40 and 60

m crons). The granul ated product dissolved even nore
rapidly in water than the granul es of le 1.

Fgglemperted sdnreatedi with goisimse g éluldm%angeﬂui Hez@@nulated
@Sg%ﬁfp%{o%%@dcﬁ%@h?uﬁ&p% %QSWBaﬁi% %er A grc%nrﬁé U0 pm

ed t hrough™c
ddpendingeon Hiee pedcess émnchhnrtsoumecs ofhe gemutdted product dissolved

mxture of eadsu evva rou es
Bae a0 n Watds didy SHenRed ik poger. inlanyiilyBolis
m | k powder was aggl omerat ed |n the fluidized bed 47
parts of the agglonerated skinmed m |k powder thus

roduced was fed to a further fluidized bed apparatus
ﬁﬁ_rnaua ype shown in Figure 2 in which air at 1000C

was fed through chanbers 2 1 to fluidize the bed 2. 33
par t FigHreipyis raaphcépgaphaofa@»@@wabggt %fntbresqreﬁuafs'm"ar to that

&%iﬁpl?@ﬁgg(y fo"i’taré ﬁgj g&/@ Yr‘ﬁgt%tn@bl/\/f’leﬂ'ét A g Bd with Ji’cﬁlndme

ose a caseinate enulsitier
Blad usmgsﬁimerd)imid@% as, moantlrxg%agérHeTheId{ffepreMQWVIUVaExample 3

t t I t
PRt S B G Ao 0 P ROBYO RS BukPe e gy mbxed
Stitephativelpthelodrel ﬁhﬁntahé@skv,eawmﬂé ﬂ@idizécDB@d s as to form
dependi ng on the process conditions used, show nhg

od
dnixBirei of P@&'ﬁi@? «f slgminegmaik poweier nde W'Hbvﬁ?éPOhydrate (for
iNDiaRE St GESRLalY fartiBR s 'g10Beoh@y Edhigh fat emulsion (i.e. at least

50% fat in dry matter) is then sprayed into the fluidized bed chamber, and then
the emulsion is dried on the surface of the agglomerates of skimmed milk
powder and carbohydrate particles 80, 81, so as to form a further
agglomeration and a partial coating 82 of the granules 80, 81, hence
assembling a “milk granule” into the fluidized bed.



10

15

20

Exanpl e 6 The granul ated product of Exanple 5 was fed
to a further fluidized bed apparatus of the type shown

WOP2N09AgsBe 2 in which air at 100C was fed thr ®G§iEP2009/003392

chanbers 2 1 to fluidize the bed 2. A 50% sol ution of
sucrose and nal todextrin was fe&d_to spray heads 4 1,

42, 43 in a ratio of 79 parts granul ated product to 10
parts sucrose and 10 parts maltodextrin. The granul ar
product was furtheraggl onerated and coated with

sucrose in the fluidized bed. The granul ated product
recovered fromoutlet 5 had particle size from10 to

1000 mm dependi ng on the process conditions used. The
granul ated product dissol yqdaifpge rapidly in water

t han skinmed m | k powder, Wthout any clunping.

Exanple 7 Figure 6 is a photograph of a sectional cut

of the product simlar to that of Exanple 3 of a

particle 0 ] [ ' :
ol ui di né BB i, SoBLENCombiiflo S el ta partcies.
chgeadteriddk indinat ¢ee doeemiutdifidakiatpbeickes are agglomeratet|tggether

skj il k powder and a..carbphydrate m xture are dr

. et cparbiaa sorieg Wiy anetspREinen mediery Yefuitipn a

deﬁ‘b&jyfdré'ﬂe‘?is%eﬁsbl%dforﬁp_cééteﬂo\al\%lbﬂi‘e?atéﬁ YlanufesObf mean particle
articles of skimed m |k powder 80 with carbohydrate

iametarhstwaee 10440 @od 1Q0POHEN) particles 8 1.

Secondly, a high fat emulsion (i.e. at |least 50% f at

in dry matter) is then sprayed into the fluidized bed
chanber, and then the enulsion is dried on the surface

of the&.adylgoanulatedsdaify pkaduet @aceendingptongi@mahdwherein the dry

G BREaf rRufided P4 gt (AR o 0 P epteces
fasranbé @st &hpiisidg nilkrsavdiss eradlding skinimed knitk powder"and whey

into the fluidized bed. CL_AL M A granul.ated dairy . ..
AT tW i Y 918115y 20y CRTRAYEY 1 tDarecl CRFnRIEReand derivatives

thereof, cocoa carbohydrate, such as maltodextrins, dried glucose syrups,
starches, sucrose, lactose, trehalose, raftiline, raftilose, galactose, maltose,

oligosaccharides, and honey powders, or a combination thereof.

3. A product according to claim 1 or claim 2, wherein the coated
agglomerate is further coated or at least partially coated with a second binding
medium comprising a second carbohydrate, so as to form coated agglomerate

granules of mean particle diameter between 10 ym and 10000 pm.

4. A product according to any of claims 1 to 3, wherein the

carbohydrate in the first binding medium is a sugar.
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characterized in that the dry emulsified fat particles
are aggl onerated together and at |east partially

wocomiietssi th a first binding nedi um conpri si NnGCEP2009/003392

car bohydrate, so as to form coated aggl onerate
granul es of nean particle diangfer between 10 nm and
10000 mm 2. A granul ated dairy product according to
claim1, wherein the dry emulsified fat particles are
aggl onerated together with dry particles selected from
the list conprising mlk powders including skinmed

m | k powder and whey powder, whey proteins and
derivatives thereof, caseinates and derivatives

t her e& , Ac peoduct sadnongitg atoe Claioc 4, agheraint dersugphdn the first
dri.ed gl ucose syrups, starches, sucrose, |actose,
W?%ﬂ%ﬂ%§gwnﬂgﬁy¥FP§ raftil ose, gal actose, naltose,

ol i gosacchari des, and honey powders, or a conbi nation
thereof. 3. A product according to claim1l or claim 2,

wherein the cqQated a onerate is._f rther cpat

| east Spart iRP 9%@5{3834'%*9 Y e Q62 o3 8) nidl ?ﬁrem the
&meo%t@gn@hégém BAUMY MeaRPis $ugdr. to form coat ed
aggl onerate granul es of mean particle dianmeter between

10 mm and 10000 mm 4 . A product according to any of
clains 1 to 3, vvherein t he carbohydrate in the first

bi ndi Ry Wﬁ?dﬁﬂc‘t Sac@o rto 2aift ﬁr\ﬂﬂé‘ﬁaﬁn K€ YughPth e second

C ai m 4, erelnthe Int first binding nmedi um
bisding mnediem 8, selecpe«btﬁ@m Ia@m thaipdestrianglusose| aluagsegsyrup,

I A oSS SR e RS SEoR B oy

wherein the sugar in the second binding nediumis
selected from |l actose, nal todext rin, gl ucose gl ucose
raftili il ose,

%wg:@et Cﬁgrh?@%grgé%wg@gs{b ﬁayh ng?lms 198 %Cgv%erém the first

binding medium also contains at least one material selected from proteins, fats,

lecithin, vitamins, minerals, micronutrients, probiotics and salts.

9. A product according to any of the preceding claims containing a

water content less than 5% and preferably less than 3% by weight.

10. A product according to any of the preceding claims having a water

activity of less than 0.3 and preferably less than 0.2.

11. A method for producing a granulated dairy product, characterized
in that (i) a milk powder is fluidised by a gas to form a fluidized bed wherein the
said powder contacts an aqueous emulsion of fat, which causes agglomeration
of the powder to form agglomerate particles comprising milk powder and dried

emulsified fat, and
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8. A product according to any of clains 1 to 7,
wherein the first binding nedium al so contains at

wole@siu1038e materi al sel ected from proteins, f&C$/EP2009/003392

lecithin, vitam ns, mnerals, mcronutrients,
probiotics and salts. 9. A proguct according to any of
the preceding clains containing a water content | ess
than 5% and preferably I ess than 3% by weight. 10. A
product according to any of the preceding clains
having a water activity of |less than 0.3 and
preferably less than 0.2. 11. A nethod for producing a
granul ated dairy product, characterized in that gi)
(i Sekldpiggitmereﬂe foadiicles ace boatedgerspartaliy caatedfing Huidized bed

L P S Bl e i o PbARAIL 38 Yo form coated

dg@\n&iﬁéra‘t@ fqranuleggl efreniad ppaitickd esdiapester | Dietgeen | KIO  pm
powder and dried enulsified fat, and(ii) said
e particles are coat ed or partially coated
ina fluidized bed with a first binding nedi um
conprising a carbohydrate, so as to form coated
aggl onerate granul es of nmean particle dianmeter between
10 mih2and medoed fen proguciagnadivrulipied ¢Rib0REdYGt scharacterized
Igtﬁg}ul ated dairy product, characterized in that: (i) a
ted enmul sified fat powder, optionally together with

at | east f ]

ol v nd S oRd AR HedCRl BWten GABRI oBEMERiTn ot least
mfefJHﬁjdpottNﬁef atemated:g@cra ntilkr polrgersainekiding: kkiaemed milk powder
ma) t odextrins, drije 0se syrups, starches

L, RoMess vhey JHalR o oRlEs | Foor GapoRydsales such as
rﬂﬁ't@&t)@% dhéd 9f6cosd 's?ﬂﬁ%ccéiéfdh%sasuéft}iehqaéwse trehalose,

wders, Or a combinati on t hereof di sed by a
rgﬁﬂmeOrafwﬁm 0dlactrae Zvaltess %@?3@%131"[4@5 and honey powders, or

a combination thereof.is fluidised by a gas to form a fluidized bed wherein the
said powder contacts an aqueous medium which causes agglomeration of the

powder to form agglomerate particles, and

(i) said agglomerate particles are coated or partially coated in a
fluidized bed with a first binding medium comprising a carbohydrate, so as to
form coated agglomerate granules of mean particle diameter between 10
and 10000pm.

13. A method according to Claim 11 or 12, comprising the further step
that (iii) said coated agglomerate particles are then coated or at least partially
coated in a fluidized bed with a second binding medium comprising another
carbohydrate, so as to form coated granules having a mean particle diameter
between 10 um and 10000 pm.
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sai d powder contacts an aqueous nedi um whi ch causes
aggl oneration of the powder to form aggl onerate

wopemti4odses, and (ii) said aggl onerate particl e6TAP2009/003392

coated or partially coated in a fluidized bed with a
first binding nedium conprising a carbohydrate, so as
to form coated aggl onerate granul es of nean particle
di anmet er between 10 and 10000mm 13. A nethod
according to Claim1l1 or 12, conprising the further
step that (iii) said coated agglonerate particles are
then coated or at |least partially coated in a

fluidized bed with a second bi ndi ng nmedi um conpri si ng
anot Hér Aampethpdr aceording 4 any fobr eaitant Ed tgr & ,ul\/‘e’@feln the

669 oo B ¥ Fllash el n ARG TP LRGP P 2PRAEE

12, mherein the fluidizing gas of the fluidized bed is

air at a tenperature of 20- 14OOC 15. A et hod

according to ¢laim114, . wh re the fluidizj a

noat d. ar risthad BB ol Elaims % peeinT ¥ 18REng oo s
rﬂaf‘a%ugir%gatt@n@emafe sﬁmrmoﬂd to 15, wherein the said
powd is fed continuously to the fluidized bed and

agal orrer ated product is withdrawn continuously from
the fluidized bed. 17 A nethod according to clains 16,

V\,hergl oA W‘ﬁégﬁdt)@%cbﬂﬁhé’ 1&@fargo¥dghini€d 1t ® ﬁbewhereln the said

fluidized o0 the aqueous nediumis in the range
BOVARD |sdedoc@rmnunu%iyda;ﬁhaefitwf:e%@gdsanqwgl@m@ﬁ product is

FitatbadrlBusy BpaftE Mokt kdce 15 A" et noc

according to any of clainms 11 to 18 wherein the
agueous

17 A method according to claims 16, wherein the weight ratio of
powder fed to the fluidized bed to the aqueous medium is in the range 30:70

to 100:0 on a dry weight basis.

18. A method according to any of claims 11 to 15 wherein the fluidized

bed is operated batchwise.

19. A method according to any of claims 11 to 18 wherein the aqueous

medium is sprayed from spraying heads positioned above the fluidized bed.

20. A method according to any of claims 11 to 18 wherein the aqueous

medium is sprayed from the bottom of the fluidized bed.

21. A method according to any of claims 11 to 20, wherein the aqueous

medium is water optionally containing dissolved material.
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mediumis sprayed from sprayi ng heads positioned above
the fluidized bed. 20. A nethod according to any of

wOoeh@ie83l to 18 wherein the aqueous nmedi um i $CTIP2GOH03392

fromthe bottomof the fluidized bed. 2 1. A nethod
according to any of claims 11 4©_20, wherein the
aqueous nediumis water optionally containing

di ssol ved material.22. A nethod according to claim?2
1, wherein the aqueous nedi um contains at |east one
mat eri al sel ected from carbohydrates, proteins, fats,
enmul sifiers, vitamns, mnerals, mcronutrients,
probiotics, mnerals and salts. 23 A nmethod accordi ng
to any of clainms 11 to 20, wherein the aqueous nedi um

s st : I 0 of . ¢l g] :
to 222 wnds Bisiod R ATIGET2) " WREHGiR g RS medium
omcéim:n atsleasB wper maZénaIAsel‘et:tbddfram cariiahydtates, p'rateinﬂ;;[ fats,
to 2_4}, erein a fi r rﬁowcler r’Bgredhent i s. at agt |
&RaYIBifars. Y AMINS, GAPEEATRTONULiR Bls hireras BRdisats.
aggl onerated by the agueous nediumw th a second

powder ingredient. 26. A nmethod according to claim 25,

wher gisn %hﬁﬂfcﬁi é‘&édfdﬁ %‘hg'o‘? c@rrﬁsqq%% Whehdihith@kh¥eous

pre- coated a carb te and is th
raggiuomsrsiedd. with a dri ed emul sified fat povvder.

24. A method according to any of claims 11 to 23, wherein the

carbohydrate in the first binding medium is a sugar.

25. A method according to claims 11 to 24, wherein a first powder
ingredient is at least partially pre-coated with a carbohydrate and is then

agglomerated by the aqueous medium with a second powder ingredient.

26. A method according to claim 25, wherein skimmed milk powder is
pre-coated or partially pre-coated with a carbohydrate and is then
agglomerated with a dried emulsified fat powder.



