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150t Background

During the last few decades there has been a growing
market for powders which are instantly soluble in cold
liquids. Such powders find applications in the making of
20 beverages or ligquid comestibles based on dry, powdered

nutritional ingredients.

The reconstitution of powders in liquids can be separated
in four steps, namely wettability, submerging/sinking,

25 dispersing and dissolving. Although there are no sharp
borderlines between these individual reconstitution steps,
wettability is commonly regarded as the most influential
factor as it controls the penetration of the water/liquid
in the powder bulk.

30
Many investigations have shown that wettability is mainly
influenced by the contact angle of the powder to the
solvent, which in turn is dependent on the fat content of
the powder, and the particle size of the powder. Other

35 factors which influence the wettability of powders in
terms of liquid penetration include the powder porosity,
the wviscosity o©f the liquid and the surface tension

between the liquid and the powder.
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of the powder will be hydrophobic resulting in a high

contact angle of the powder to the ligquid which will
20 therefore render the powder less wettable and less
soluble.

Furthermore, 1if the melting point of the fat is higher
than the temperature of the solvent, these powders will

25 show even worse wettability.

Until now, the solution to this problem was the use of
surface active agents (surfactants), such as soy lecithin
for example, which can modify the surface properties of

30 these powders.

However, the use of surfactants can also negatively
influence other properties of these powders such as
flowability and can even affect the organoleptic

35 properties (e.g. characteristic soy flavour).

It is the object of the present invention to improve the
solubility of fat-containing powders in a cold liquid such

as e.g. water.
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According to a second aspect of the invention, there is
provided a method of improving the solubility of fat-
20 containing powders, comprising the step of adding a

particulate flowing agent to said powder.

Furthermore, according to a third aspect of the invention,
the use of a particulate flowing agent to improve the
25 solubility of fat-containing powders in cold liquids 1is

provided.

The invention will now be described in detail by means of
an illustrative embodiment of the invention and the figure

30 of the enclosed drawings.

The percentages indicated in the description relate to

percentages by weight except when otherwise stated.
35 Short description of the figure
Figure 1 shows an individual powder particle as can be

found in the powder composition of the present invention.

The powder particle comprises a fatty surface to which the
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powder particle to come in contact with several flowing
agent particles, such that these become closely associated
with the surface of the powder particle. This results in a
20 powder particle which is surrounded by adhering flowing
agent particles. The intermolecular forces between the
powder particle surface and the flowing agent particles
are such that they create a tight association between the
powder particle and the flowing agent particles. It is
25 this ,coating™ of the powder particle with flowing agent
particles which 1is suspected to improve the cold-water

solubility of fat-containing powders.

This adhesion of flowing agent particles to the powder
30 particles results in a modification of the surface

properties of the powder.

In the case of fat-containing powders, the hydrophobic
surface character of fat-containing powders is modified
35 resulting in a more hydrophilic surface, which renders the
powder more soluble in cold liquids. It is thought that
the wettability properties of the flowing agent determine

the wettability of the “coated” fat-containing powders.



This is schematically shown in figure 1 . As can be
seen in the figure, the flow ng agent particles are
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20 is silica (silicon dioxide) having an average particle
diameter size of less than 300 microns, more preferably
less than 200 microns, even more preferably between 1 and

20 microns, most preferably between 2 and 7 microns.

25 The average diameter size of the powder itself can be e.g.
in the range of 100 to 500 microns, preferably 200 to 400

microns.

The dimensions of the particulate flowing agent are thus
30 smaller than the dimensions of the powder in order to make

possible a coating as shown in Figure 1.

Without wishing to be bound by theory, it is thought that
the use of particles of flowing agent which are small in
35 diameter provides the advantage that the Van-der-Waals
forces are high enocugh to fix the flowing agent particles
to the surface of the fat containing particle. This has
the beneficial effect of modifying the properties of the

surface of the powder rendering it more hydrophilic and
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whereby the fat source is of animal and/or vegetable

20 origin. Applying the invention, the fat can be selected
from low-melting fats, high-melting fats or combinations
thereof.

By ,low melting™ fat is meant any fat which has a melting
25 point lower than 0°C. Examples of such fat are lard,
soybean o©0il, vegetable o©¢il, cancola o©il, rapeseed o0il,
cottonseed o0il, coconut o©il, medium-chain triglyceride

o0il, etc.

30 By ,high melting™ fat is meant any fat which has a melting
point higher than 0°C. Examples of such ,high melting fat™
are butter fat, tallow, hydrogenated tallow, hydrogenated

oils, palm oil, peanut oil, etc.

35 According to the invention, a combination of high melting
to low melting fat in a ratio ranging from 0:1 to 3:1 may

be used.
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be tdel edtamgiage of providing better stability to the powder
composition as well as offering considerable cost

20 advantage.

The powder composition of the present invention may
comprise at least one additional constituent selected from
proteins and carbohydrates. The preferred source of

25 carbohydrates are for example maltodextrins, which can be
used in the powder composition of the invention in amounts
up to 60%, even up to 75%. A preferred source of protein
is provided by milk solids non-fat (MSNF), which may be
present in the composition in amounts up to 60%.

30
The powder composition of the present invention may
further comprise stabilisers. These may include carob
flour, guar flour, alginates, carboxymethylcellulose,
xanthan, carrageenan, gelatine, starches, egg albumen,

35 soya albumen used alone or in the form of a mixture in an
amount of 0.1% to 0.7%.

Other optional additional ingredients include emulsifiers

which may include distilled monoglycerides, mono- and
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fl ovv| ng agén 1°s “need
of e present invention can be further mixed with other
dry ingredients, such as for example instant coffee
granules, sugar etc. to form a powder mix composition
20 (e.g. coffee mixes). They may also form the basis of

infant formulae.

The improvements in wettability and solubility in cold
liquids of the fat-containing powders of the invention are
25 all the more surprising in view of the fact that flowing
agents are traditionally used to prevent caking (i.e.

moisture absorption of powders) in ordinary powders.

The invention also provides superior effects compared with
30 ordinary powders found in the art which are normally
limited to the use of low melting fats and are coated with
surfactants - traditiconally used as ,surface modifiers™ in
fat-containing powders - which can affect the taste and
the flowability of fat-containing powders.
35
For carrying out the process of the invention, the fat-
containing powder may be manufactured according to means
well-known in the art. For example, a combination of

ingredients may be mixed with water or another liquid
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20 The invention is described below with reference to
examples of preferred embodiments and modes of
formulation. However, various adaptations and/or
modifications may be made while remaining within the scope
of the present invention.

25
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1OT e invention also prnvidﬂ: :upprinr effects PnnpaLgd
wilt h Recipe B Weight percentage
High melting fat 20-30
Low melting fat 7-10
Fmulsifier (s) 0.1-1
Milk derivates 2-3
Carbohydrates 50-60
Minerals 3-4
Flowing agent 1-3
Recipe C (low-melting fat)
Recipe C Weight percentage
Milk derivates 50-60
Low melting fat 25-35
Carbohydrates 9-10
Minerals 2-3
Flowing agent 1-5
15
The recipes described above exhibit good cold water

solubility.
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nodi fiers” in fat-containing powders - which can
af fegetpide . t astarand & beaddiewabi ity of fat-containing
powders . For carrying out the process of the
invention, the fatcontaining powder may be
mar it adfu) 8 HecoTHRHY 16 NSARS WRPY'- RRGw TATHE st .
Foragkahisl €1za evhtfianat borclofdiifAgredi éArpsinmyrobet#i ¥ed
5 tthewatletr warcanatlherlitdyquifde ngredioenditiogf eswca. The
unickerm dicsparsion.cuthen M xtdie i schast gyrisadcapd a,
evaporated,to abour 35% 7030l 1ds, depending on the
con‘posftlon, aftero whi ch thé concentrate Is )
honogeni sed and finally dried. The drying tenperature
mayrhy argcopet ween o7 0gGagndurl @0 O0C dependiisgeonl taied by
10conrposidpten, doskdihei cardebydrat e rapsideat igoptient, i0OMm
comsaal 1 oh my Be di e h 8 conventioaal spray dfier
C 0 BB b SO TIPRT pOEE THHE=Pat PROF ST 1 oinge o
agénte nayctHeh de addeerdso fhe amdof aet urreddpvimdErbend
m yedd¢horieugidtyratndchabyt he cponglentpar t iaghesionan 15
isparsbbeplarost heitatnsurtace ofodhe pewdet pard il-esrea
become asaockat edowhih the particulate S |.quing, agent,
Thi’s of f ers the advant age t at “no further pr ocessi ng
(s YR 14t Giterat o fbr exanple) is needed. The
resul ti ng powder has nodified reconstitution
properidesavbdthouti BMA, particle size 100 upm, tapped
20 density 280 g/l.

Flowing agent content Residue in sieve (in g)
0% 15.5
1% 16
29 15.5
3% 16.3
4% 15
5% 9.5
Table 1
Flowing agent: silica, particle size 5 um, tapped

25 density 75 g/1.

Flowing agent content Residue in sieve (in g)
% 17
1% 5.5
2% 1.8
3% 1.8
4% 1.8




addi tional costly processing steps. The invention is
descri bed below with reference to exanpl es of
w@e@essiexl enbodi ments and nodes of formul ati oPCT/EP2007/051014
However, various adaptati ong and/ or nodifications nmay
made while rpnnining within the scope of the
prlesent i nventi®on. Exanpl es Reci pe A (h| gh-nel ting fat|)
Reci pe B (m x of high andsowonelting fat) Recipe C
(lownelting fat) The reci pes descri bed above exhibit
good cold water solubility nple 2 : conparative
exgllr‘b‘t”é‘s? 29FRE! féllPIE)WlHB ééﬁb%?rtﬁtl VETtESSs Sif6w t he'
i nfthoeatcdenfitparf? cd/e-si ze and density of different
5f | owi ng agents on the cold water solubility of a
f - CNLALAY 1geRPMGkend Ne TESEa AIL CATJI6d AU 4PN ]

pLV\L]E[ accor Ul ”g to reci pe y VV”E[ el 11 l”e | | OW ”g
ag ch est — The r é'r6n51cf Huti-on

coT

bdhavi our of tie powder is evaluated byl&n adapted
di|ssolution test. 18g of powder is poured in a beaker
wifth 150 col§1 wat er (Iovve' than 5 OC)l . Ihe si nklrg
p IIUI rarice UI I.IIE [JUWUBI I b UUbBI VEU 11 I.IIE Illbl.
tilme_interval ©f 5 seconds | The ampunt Bf

ndn- di ssol vabl® powder is deternmi ned by sieving after
addi tional 15 seconds of rstidrsing with a spoon. The
sieve is pictured and evaluated. No or |ess residue on

the sieve neans a , , :
Flowing agent: silica, particle size 3 um, tapped density

70 g/1.
10
Flowing agent content Residue in sieve (in g)

0% 18

1% 14

% 3.5

3% 2

4% 2

5% 2.2

Table 4

Flowing agent: silica, particle size 15 um, tapped density

175 g/1.
Flowing agent content Residue in sieve (in g)
0% 17
1% 13
% 11.5
3% 11
4% 6
5% 3

15 Table 5



good cold water solubility Flow ng agent: silica,
particle size 100 mm, tapped density 280 g/1. Table 1
wo-bamossggongent : silica, particle size 5 nm, tPOEPER2007/051014
density 75 g/ 1. Table 2 Flowng agent: al um ni um
Si lriredt ehepafdiiek e abze, S iAMis t appadndensiaty B300mglil.
Table. 3. Fl ow.ng agenti; silica 1 PArtd gl sigeid, Mhign
tapped density 70 g/ 1. Table 4 Fl Q%:agena:, i.llca,
parfti et e vdi 2 dfélﬁ%fl,e tappéd density"d 75 §r1"° bl e
5From the tabl es above, it is apparent that a small
Sparticle size as well as a | ow tapped density (high
porosity) is desirable to achieve cold water
solubility.Cains : 1 . Fat-containing powder
conposition which is soluble in cold liquids,
characterised in that the fat surface of the powder
particles is associated with a particulate flow ng
10agent. 2 . Powder conposition according to claiml
wherein the particulate flow ng agent is sel ected



fromsilica, sodiumsilico alum nate, alum nium
silicate, or any conbinations thereof. 3 . Powder

W@ o00p0881p5 on according to clainms 1 and 2 , wheP€l/EP10hB051014

particle size of the flow ng agent is smaller than the
average powder particle size. 4 . Powder conposition
according to clains 1 to 3, wherein the particul ate
fl om ng agent has an averagemparticle size of |ess
than 300 mcrons. 5 . Powder conposition according to
any of the preceding clains, wherein the particul ate
of | owl hgFaagenttdiasnarpcaver agerpartiopl enisilzésofollupss in
than 200,181 cf@nss, 6 . Powder conposition according to
any of the preceding c¢laims, wherein the particulate
fl ow ng agen% has" an average particle size of between
1 and 2&enief giwsfaqe ofpehRiaroveehposSitt FHif aEcordicagtetd
any of dihe precedtngtel aidmngwWaemei.n the particul ate
1of lowi ng agent has an average particle size of between
2 and 7 mcrons.8 . Powder conposition according to
any of R¥fEcprededr g cel afE i ihdrrerh*'hé  particul at e
fl owi ngrihagent has aatappedtdensdtingofadeess iharlected
1 00g/ 1.£,9,. Powder coppoesi tion accaidhngbo amy,of:tfe

precedi ng . . .
silicate, or any combinations thereof.

15
3. Powder composition according to claims 1 and 2,
wherein the particle size of the flowing agent 1is
smaller than the average powder particle size.

20 4. Powder composition according to claims 1 to 3,
wherein the particulate flowing agent has an average
particle size of less than 300 microns.

5. Powder composition according to any of the preceding

25 claims,
wherein the particulate flowing agent has an average
particle size of less than 200 microns.

6. Powder composition according to any of the preceding

30 claims,
wherein the particulate flowing agent has an average
particle size of between 1 and 20 microns.

7. Powder composition according to any of the preceding

35 claims,

wherein the particulate flowing agent has an average

particle size of between 2 and 7 microns.



clainms, wherein the particulate flow ng agent is
present in an anount of 0.1%to 10% by wei ght of the
w@oswdessigonposition . 10. Powder conposition aeCDEPRi0G051014
to any of the preceding clabns, wherein the
particulate flow ng agent is present in an anount of
1% t 6. S580uay r wedrglats i 0fort Recpovider t6oapositt kA prekiding
Powder conposition according to any of the preceding
claims, wherein the total fat content of the
conposi ‘HIFERH s et REFsn Bl A0, 4V 560 W heilght 2 farped
SPowder @xorpogicfi onsactendidig/to claim 11, wherein the
fat has a nelting point below O 0OC . 13. Powder
conpgsi tion according to clajm11], vvher%ln the fat
a meftivgepbi HPaboVE 0 26014, “poiiter c6ﬂ%o%ﬁetce8hng
accordinigire, clainms 11 to 13, wherein the fat consists
?L a ra,me@_efprt O{H'legfparfghidlra%f a%o»fl\ﬁlgl g\@/emslisi trlgcefs@ﬂitifh
e range O 0 Powder _co ion
1Oaccordla?fg T5 el af %rs ¥t 6% 12%° vxllft"lyerell the toth ppgger
cont entcE®AstECs-in 2/3 w . % high nelting fat and 1/3
w .%low nelting fat.16. Powder conposition according

to aﬂy.ﬁg%dgpec$ﬁﬂ%g§qu%ga%ké@é?%g to any of the preceding
claims,

15 wherein the particulate flowing agent is present in

an amount of 1% to 5% by weight of the powder

composition.

11. Powder composition according to any of the preceding
20 claims,
wherein the total fat content of the composition is

between 0.1% and 50% by weight.

12. Powder composition according to claim 11,

25 wherein the fat has a melting point below 0 °C.

13. Powder composition according to claim 11,

wherein the fat has a melting point above 0 °C.

30 14. Powder composition according to claims 11 to 13,
wherein the fat consists of a ratio of high melting

fat to low melting fat in the range of 0:1 to 3:1.

15. Powder composition according to claims 11 to 14,
35 wherein the total fat content consists in 2/3 wt.$%

high melting fat and 1/3 wt.% low melting fat.



wherein the conposition conprises at |east one
addi tional constituent selected from proteins and

w@200b08810F at es . 17. Powder conposition accor dPEEPIN07/051014

10

15

20

25

30

35

any of the preceding claindg¢ wherein the conposition

conprisgsecat odgast one addidingnal, ingredignt, selected
fromstabilisers, enmulsifiers, vitamns, mnerals,

fl avour i fiers, colorants etc. 18. Powder particles
of a froedeimgriedi entnecsharact ecmsedcsn thatldasé povder
parti cdestisunf acaschaverassoci-ated Mbhh BeMns ana

particle gfdr%tggrtl culate fl ow ng agent having a

smal | e ave age di aneter than the average powder
particle dianmeter. 19. Powder particles according to
cl arm BBide whesioni t e hkewtdiggageninypartt kBé €S'cceding

di nensiqn Ls at least ten times smaller than the
average powder particles size. 20. Method of inproving
t he sOMEBFITt y-I6f FAIRTCOAt A niwEP povuder 8ti nt<EG6Fd °re

l'i qui dsidicompli siingrddienst epelektaddi ngma pastilcukbat,e

flow ng, agent. 10 said,pawder . 2L Mathhod, acgordipgsto
claim 20, wherein the particulate flow ng agent is

sel ect€d°F#omi §FFica, sodiumsilico alum nate,
al um ni um

18. Powder particles of a food ingredient,
characterised in that
the powder particles’ surfaces have associated with
them particles of a particulate flowing agent having
a smaller average diameter than the average powder

particle diameter.

19. Powder particles according to claim 18, wherein the
flowing agent particles’ dimension is at least ten

times smaller than the average powder particles size.

20. Method of improving the solubility of fat-containing
powders in cold liguids, comprising the step of

adding a particulate flowing agent to said powder.

21. Method according to claim 20,
wherein the particulate flowing agent is selected
from silica, sodium silico aluminate, aluminium

silicate, or any combinations thereof.

22. Method according to claims 20 and 21,
wherein the particle size of the flowing agent 1is

smaller than the average powder particle size.



wW@E ewe/088193 he fl owi ng agent

silicate, or any conbinations thereof. 22. Mthod
according to clains 20 and 21, wherein the particle

to 22, wherein the particulate fl ow ng agent has an
averagecpasd ickersigetofclaess 2than 300 m crons. 24.

Met hod .accor ding 9.l ah I8, 20 },0,23:q WMeRel Nl REerage

particul ate fl ow ng agent has an average particle size

of bet W8Eh*2-and*7 G ¢rohdhens’ VO\VBt fgd™according to
clains 20 to 24, wherein the particulate fl ow ng agent

51 S P eseRhod hcaR-Amunt ofiQs 196 tg 19% by wei ght of

t he po
cl ai ns

er conposition . 26. Method according to
vy”%ﬁr?ld] S RRAETE A the L8t AT $3P T c Bt eaﬁ‘t “gf*the

conposirrirohclics shet idehe 071cE®% amthG0% by onei ght . 27.
Met hod according to claim26, wherein the ratio of

0:1

hi gg% %&h&gf&%g iq]glo?gv Meliting fat js in the range of

e a particulate flowi ng agent to

10] npr oveheheitottd wateFcdalabfHitipdors¢od samdeferd in
i ngr edisentarpamdess 0. 29. tdlsenaceoraiingtt orckakt mader
wher ei r%o;nggsipc%gi_ culate flowi ng agent is selected

15

20

25

30

35

26.

27.

28.

29.

30.

31.

Method according to claims 20 to 25,
wherein the total fat content of the composition is

between 0.1% and 50% by weight.

Method according to claim 26,
wherein the ratio of high melting fat to low melting

fat is in the range of 0:1 to 3:1.

Use of a particulate flowing agent to improve the
cold water solubility of food and food ingredient

powders.

Use according to claim 28,
wherein the particulate flowing agent is selected
from silica, sodium silico aluminate, aluminium

silicate, or any combinations thereof.

Use according to claims 28 and 29,
wherein the particle size of the flowing agent 1is

smaller than the average powder particle size.

Use according to claims 28 to 30,
wherein the particulate flowing agent has an average

particle size of less than 300 microns.

is smaller than thePewEPRgB051014
powder particle size.23. M#Thod according to clains 20



fromsilica, sodiumsilico alum nate, alum nium

silicate, or any conbinations thereof. 30. Use
wa@ewaongsing to clains 28 and 29, wherein the pap¢T/EP®07/051014

size of the flowi ng agent 18 smaller than the average

powder particle size. 31. Use according to clains 28

to 30, wheretdrdihe parvsiculzate fl ow ng agent has an

aver age,pattd cle. slzesahlessthan 300,m &r ans.d2. e

accordi ng to wher ei n partl CU ate | ow ng
agent i¥ p%ﬂ@géht o aiq ahfouht® o]?y 0" o o Ofodi&lsypwé%%t
50f the Eowdeirticonpositi on.



