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15  Starch hydrolysate products are obtained by the partial hydrolysis of cereal, root or
tuber starches. Depending on the degree of hydrolysis, as expressed by the dextrose
equivalent (DE), one speaks about maltodextrins (DE < 20) or glucose (corn) syrups
(DE > 20). These starch hydrolysates can be obtained via different manufacturing
processes, including a one step enzymatic hydrolysis, a two-step enzyme-enzyme

20  process or a two-step acid-enzyme process.

Maltodextrins are mainly available commercially in a spray-dried, particulate form.
Some of the glucose syrups having a DE between 20 and 30 are also available in a
spray-dried particulate form and are known as “corn syrup solids”.

25
These powder products are used as dispersing aids, flavour carriers, bulking agents,
humectants, viscosifiers and other functional ingredients. They can work in a wide

variety of applications — from dry mixes to fillings and from sauces to beverages.

30  The physical characteristics of the powder products are of great importance for their

use in this wide range of applications.
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Today, two major types of starch hydrolysate-based powders are encountered in the
market. |

A first type are the standard spray-dried powders which have a relatively high bulk
density varying between 0,45 — 0,65 g/cm?, an average low particle size and a broad
particle size distribution. The relatively high bulk density makes these spray-dried
powders suitable in the preparation of dry mixes, because phase de-mixing of the
different components in these compositions is thereby limited or even prevented.
The relatively high bulk density further results in less voluminous packaging sizes
thereby influencing positively transportation costs per weight unit. A major
disadvantage however is the relatively high amount of fines (with particle size < 100
micron), resulting in dusting problems and therefore safety risks, limited or bad

flowability and increased compressibility.

In addition, these spray-dried powders are difficult to completely hydrate, i.e. to
dissolve in water. Because of the fine particle size, such powders require high shear
mixing and low rates of addition to the water, heating or other dissolution liquid in
order to avoid the formation of small lumps, which are wet on the outside and dry

within.
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1992): “Recent advances in agglomeration during spray-drying.” by E. Refstrup.

In order to compensate for the above cited drawbacks, in US 4,810,307, a process is
20  described whereby a spray-dried maltodextrin powder is blended with a volatile
liquid other than water (e.g. 95% ethanol). The resulting blend is then compacted in a
roller compacter without extraneous lubricant. The formed sheet is then broken and
sieved. According to the applicant of US 4,810,307, the resulting particles are non-
spherical, do have a bulk density comparable to the starting material, a good

25  solubility and no flow or dusting problems.

However, particle size distribution is quite broad, while the percentage of particles
larger than 500 micron (+ 30 mesh) is much too high, as shown in example 2 of US
4,810,307. Indeed, too large quantities of such large particles result in “white spots”

30 in the applications and this is an undesirable effect. In addition, compressibility of
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20  man skilled in the art that this results in a disadvantageous quite broad particle size

distribution, while the percentage of particles which are larger than 500 micron is too

high. In addition, the moisture content of the products disclosed is too high while the
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25  As already indicated above, the compacted powders and the glass-like products
obtained by these processes do show one or more shortcomings which are related to
their physical properties (density, mechanical stability, particle size and/or moisture

content) and to the processes used for their manufacture.

30 The methods disclosed hereunder are related to the preparation of spray-dried

pregelatinised agglomerated starch-based products.
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aperture being effective to maintain the temperature and moisture content of the

20  material for a period of time sufficient to cook and gelatinise the material.

In EP 1 166 645, agglomerated spray-dried starch based products and dry-mixes
based on these agglomerated spray-dried starch based products are described. The
agglomerated starch-based product is a homogeneous powder wherein each powder
25  particle is an agglomeration of randomly distributed fine grains. As described in EP 1
166 645, these spray-dried agglomerated starch-based products can be prepared by
spray-cooking of unmodified (native) or modified starch and maltodextrin in an
apparatus such as is described in US 4,280,851. In the process as described in EP 1
166 645, the maltodextrin is injected in the top of the spraying tower in such a way
30 that the trajectory of the dry powder crosses the spray pattern of the spray-cooked

starch in order to produce spray-dried agglomerated particles.



their spray patterns intersect. The point of
intersection has to be distant enough fromthe nozzles
w0 20080565 gl obbi ng or cl unpi ng and cl ose enougPCT/BP100€001744

nozzl es so that the surface of the particles are tacky
enough to effect adhesion and a buil d-up of

aggl onerates. In US 4,208,85 1, a process and an
apparatus are described for cooking or gelatinising a
material which is normally difficult to cook and spray
dry because of the formation of high viscosities

duri NG, ' ahl {.far

ool A fubiiln BMGRRI 6 AHEYREL oYL Eh hydrolysate
The apglomnérate produchivhichl doynbifiesehle advaatages)squoiseries ofasndard spray-
(a slurry is forned) and then atom sed int n

6 ncl G atsh ROl oM ATPWn P Red ﬁﬁ%@?lsﬁxfdagﬂym @agglomerate
|y ﬂ}Sd i formy cooked or gelatinised. A heating

medi um'%g. g. steam) is interjected into the atom sed

material in the chanber to cook the material. The

oSS e P B ROk R e ShateBoPY B £ TG aricd surch
and H}f@ol?w BgAbmbAR Foaicin AR thE stiRAthyARAYatd Bas the following

being effective to maintain the tenperature and
noi sprapetiesnt ent of the material for a period of tine

uf fici e@etxtlloge @%I%Fggggtgwem§gna 5153_ material. In EP

166 645 "359 pray-dried Starch based

pr oductsmafsdirel conteatoEs d3adgdveightt hese aggl oner at ed
spray-dried starch based products are described. The
aggl ometnnwacked udindensitn betyieeri dand 9,68 FB¥ogeneous

powder é"@tﬁﬁ&l&&ilﬁﬁtﬁr}f &\é\@%dll@%ti cle is an

aggl oneration o ndom'y stributed fine grains. As
descq i kepartinleESizeldid@ibuberb wheteby dess phany S%r byesveight is bigger than 500

ggl onerated starch-b d pr.oducts can be_prepared by
B ey GBS o APl Bt PR PPt
starch ek hRARI fizdbfiRtvden 150 — 250 micron;
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- a static angle of repose (SAOR) of less than 45°, as a measure for flowability;
and

20 - adissolution speed of < 180 seconds.

In this way, a spray-dried starch hydrolysate agglomerate product is obtained which
has a high bulk density, reduced volume, a high mechanical stability, low dusting,

high dissolution speed, higher mean particle size and better particle size distribution.

25
In a preferred embodiment of a spray-dried starch hydrolysate agglomerate product
according to the invention, the starch hydrolysate has the following properties:
- aDE between 5 and 35;
- amoisture content of < 6% by weight;
30 - anunpacked bulk density between 0,45 and 0,55 g/cm?;

- acompressibility of less than 5%;
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A spray-dried starch hydrolysate agglomerate product according to the invention
preferably has a DE between of 10 to 22.

15 Another purpose of the invention is to provide a method for preparing a spray-dried
starch hydrolysate agglomerate product in a spray-drying tower according to the
preamble of claim 1, whereby the thus obtained spray-dried starch hydrolysate
agglomerate products do show the combined properties of standard spray-dried
starch hydrolysates and known spray-dried starch hydrolysate agglomerate products,

20 ie. a high bulk density, reduced volume, a high mechanical stability, low dusting,

high dissolution speed, higher mean particle size and better particle size distribution.

This purpose is realised by providing a method for preparing a spray-dried starch
hydrolysate agglomerate product in a spray-drying tower, comprising spraying a
25 liquid material onto a solid powder material, whereby the liquid material is atomised
by means of one or more two-fluid nozzles using a fluid for heating and conveying
this material, and whereby the agglomerated spray-dried starch hydrolysate is
produced by injecting the solid powder material in the top of the drying tower in such
a way that the trajectory of the powder crosses the spray pattern of the atomised

30  liquid material, and wherein the liquid material which is atomised by one or more
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cooking a starch slurry, and not for atomising a maltodextrin solution.

15  In a preferred method according to the invention, the starch hydrolysate solution has
a concentration of 50 — 75% dry matter, and more preferably, of 65 — 75% dry

matter.

In an advantageous method according to the invention, the steam has a pressure
20  between 7 and 15 bar.

The weight ratio of steam versus starch hydrolysate solution (weight steam/weight
hydrolysate solution) is within the range of 0,05 and 0,4, and preferably between 0,1
and 0,3.

25
The heating air which is introduced in the spraying tower has preferably a

temperature between 160 and 300 °C, and more preferably between 180 and 250 °C.

In a preferred embodiment of a method according to the invention, the exiting air has

30  atemperature between 90 and 120 °C.
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1o B VO RAR e FRristos Su e s B Re B Gute. o
spray-dried starch hydrol ysate aggl onerate product

havi ng the conbi ned properties of standard spray-dried
st alfurthenydistinctivetfeaturgs@nd characteristics will be clarified in the following

description and the following examples, which should be considered as being no
restriction in the general scope of the invention as that appears from the above

20  description and from the claims at the end of this text.

The spray-dried starch hydrolysate agglomerate product according to the invention,
having the properties as described in the product claims, can be used at the same time
for preparing dry mixes, as well as for preparing thickening solutions such as for
25  meat, dairy, baby food or convenience food applications. In these applications,
dissolution speed is very important. Improved handling properties with regard to
bulk density, mechanical stability, dusting properties (safety) and flowability are of
importance in the preparation of dry mixes, but also with regard to storage, dosing
and mechanical transportation. As a consequence, such a product will simplify
30  storage installations and transportation means at the costumer, because only one type

of product will need to be stored and transported.



known spray-dried starch hydrol ysate aggl onerate

products. The two-fluid nozzles as described in EP 1
waews0%469are used for a totally different purpPSEEP100€001744

spraycooki ng a starch slurry, and not for atom sing a

mal t odextrin solution. In a preferred nmethod according

to the invention, the starch hydrol ysate sol ution has

a concentration of 50 - 75%dry lfratter, and nore

preferably, of 65 - 75%dry matter. In an advant ageous

met hod according to the invention, the steam has a

pr eSﬁl%rﬁerbt%tﬁﬁﬁl’i‘seﬁh@ﬁgo\%%lﬁarstar&h ){d?@lygemes Ity ﬁa@foe submitted to a
st eam versus starch hydrol ysate sol ution (wei"ght

st eastitaedigithe lagtd hpdrpgenatios giraedss rpriar stowithehispraytieyingnsgep, thereby
of 0, 05. fera between 0,1 and O, 3.
The Q{ggltd}rl,g&nygl}r?ge\ﬂﬁﬁ gﬁ&fc l}yﬁifo%%lf@ed in the spraying

toower has preferably a tenperature between 160 and 300
0C, and nore preferably between 180 and 250 OC. In a
pr ef Bag pEPPErtiss difrnibp tspest-diicdestarel hydealysatasqast deseried in the product

o0 anaiee icfied b el ot RSB AT BEH Bl ol o

the starch hydrol ysate sol ution, on a dry m5|ght

baS| e, |s p rably between O, and nore
pr of E}g o SauHalenY lie?ﬁr%l Y rté? dpfusangrsgaggeontent of the

cQ t i i Byl
lﬁ{:/dr(g?é%de&ggad ‘?Ié ra”éfﬁ@ﬁ Hrolyfsgé d gnegtg’%igg ﬁ)yht?}g ?Jaﬁl gﬁ@n constant

powdtitre msthad sPirisyethddesl ﬁﬂb'rdcscﬁbetlheISﬁ) a8¢h hydr ol ysat e

sol ution.
The bulk density of the spray-dried starch hydrolysate agglomerate product is
expressed as the unpacked bulk density. The unpacked bulk density is determined by

15  weighing a quantity of spray-dried starch hydrolysate agglomerate product of the
invention in a glass graduated cylinder of 250 ml. The unpacked density then
corresponds to the ratio of the mass of the product and the volume of the product.
Packed (tapped) density is then determined by packing the sample under standard
conditions in an Erweka SVM22 volumeter. Tapped density is then determined after

20 50 strokes. Compressibility is expressed by the formula C = (1 - pyy / po) * 100%.
Therein is pyy the untapped density, and p; the tapped density, as defined above.

Particle size distribution is determined by sieving 50 g of powder in a Retsch
VE1000 shaking device containing sieves of 53, 100, 200, 300 and 500 micron,

25  during 10 minutes using an amplitude of 1,5.

Average particle size is expressed as the mathematical mean particle size on weight

basis of the different fractions obtained from the particle size distribution.

30  Mechanical stability is determined on an Alpine sieving apparatus 200 LS-N as the
ratio of the weight of fraction of the spray-dried starch hydrolysate agglomerate



This has the advantage that the starch hydrol ysate

powder consequently has a simlar or equal conposition
wW@s005/029533 ar ch hydrol ysate sol ution. I n an advecit/BEBOUe1744

nmet hod according to the invention, the aggl onerated

spray-dried starch hydrol ysate particles is brought

into a fluidised bed. Further distinctive features and

characteristics will be clarifiad in the follow ng

description and the foll owi ng exanpl es, which shoul d
be cRdvdeidbe asveafé%gem?émpe@prq 29 BHcPR Alﬁeegwsraﬁer 30 minutes

Scopgeah BMW!C%YIF ot thg[br@(ﬁlcf Bﬁ"iheaﬁ%az&@lr{er el Jf%lg] 30N¥Bites. Seiving

descrlpt on an romthe clainms at th
t extis pHfernsqu & an dindergressuae ofi 1 5600P 0 Ths @t@iuag@nmie mas first sieved for

prodyct. accordi ng the i.nventi avi ng the

P bt 40 Havy TWe Bt Effee ot MuRy; Hsorden o pgmove small
usedyaicledle same tinme for preparing dry mxes, as well

as for preparing thickening solutions such as for

nmeat, dairy, baby food or convenience food

_appllh wtafn:ll)%ro Ieg?gegﬁ%a e d % Cﬁ%nfé of‘:l r%)s 3€ ¢ ?ém plﬁl%dmethod is

is ve
r egadedciiiedoby kSQIB98:1989. matiaof E@bsétsa&tiﬂnleﬂ ws thkgiakingum angle in
properties (safety? and flowabiljty are of inportance
i n t#eress ephighiaghleof mpteriakretaias lti)ﬁ}PPeal so with regard

storage, dosing and mechanical transportation. As a
consequence, such a product will sinplify storage
i nst]aislsduii(mmpemdd:onemmﬁmmﬁtzhtthomirrmemtdechto tiissolve 20 g of product in

cost because_only ong t product wl |
o° bAECb R e T a SR B ADOGl DY e, e S gntinuousty

aboveln%ut\ﬁﬁléhegmlcwa%%mtrsﬁz they may be submitted
to a state of the art hydrogenati on process prior to

t he spray dryi ng step, thereby providing hydrogenated

& ar F WYRPSry BT o BB E i sFpPng PR e Byarotysace
agglomerate product may be performed in a spray-drying tower as disclosed in EP 1
166 645. However, also other types of spray-drying towers can be used to perform
the method. The tower which is used in EP 1 166 645 comprises one or more two-
fluid spraying nozzles as described in US 4,280,851.

20
In the method according to the present invention, in the spray-drying tower, a starch
hydrolysate is injected in the top of the tower in such a way that the trajectory of a
solid powder, preferably a dry starch hydrolysate powder, crosses the spray pattern
of a starch hydrolysate solution which is atomised by one or more two-fluid nozzles.

25  The atomising process of the starch hydrolysate solution in the one or more two-fluid
nozzles is performed by first atomising the starch hydrolysate solution into an
enclosed chamber, then interjecting steam into the atomised starch hydrolysate
solution in the enclosed chamber and finally enabling the atomised starch
hydrolysate solution to exit the chamber through a vent aperture into the spraying

30 tower.



clainms are determ ned by neans of the nethods
di scl osed herewith: The term DE (dextrose equival ent)

w0 edoen®sp© t he reduci ng sugar content of the dpcEBP2064001744
solids in a starch hydrol ysate, as neasured by the
Lane- Eynon constant titre nethod. This nmethod is fully
described in | SO 5377. The bul k density of the
spray-dried starch hydrol ysate %ggl onerate product is

d th k n
o B8 REr Ryt BRosHe R ey fdF DRk St BPBRE Bpwaer whicn
S prigyhjelitédih thé &5pcdt they @br@ymg aiveeraggdr@m(awﬁh BHieOSpe s fﬂfm the two-
the_ invention in a glass graduated cylinder of 250

Theluid preerles w&.cmdltlw&qaléwméstﬁérfagn@tm RE theatspr@yrsirled starch
me of the product.
Pacweg f%ﬁé?&?mg g)y(‘t;%/ucﬁs t%] gétngrm ned by packing

5t he sanpl e under st andard condltl ons in an Erweka
SVNR2 vol unet er. ed de i s then determ ned
af t BPOEAN s?arrﬁ‘ﬂs@rs E@f ‘f nF?/“qaélOE%’&ﬂ comppsisipn; ¢fgthe starch

f orgpt Ay atel tolbe- agElérﬂeritecPttﬁe we tkgprého bR8legino h§deWRhtelsBRition, the

unt apped density, and pt the {apped density, " as

defsteagupmbraveuseBan thecnazzies,Abe thingperatimgtafdhe heating air in the spraying

determnedb of powder..in a Retsch

VEIERE BESpith h Evtesoin BarivefohE i BefiecE 4B Jagsh hydrolysate
IOZOQ)oﬁ@Qm?@:@edﬁﬁthﬂoﬁ ¥ fhe diyfrﬂgrtGwé{Oad@ thel§tefehUSdRdysate solution fed

anpl i t ude o 5. Average particle size is expressed

as i éh %@wai nezglesdlm fesding eate agd tbe gnglaeingler wiueh the spray
Zptaﬂgmg I{&@g nt fractions obtained fromthe particle

r|b ion. Mechanical stability is determ ned
on an Al pi ne si eving apparatus 200 LS-N as the ratio
he wej f fraction o espray dried starch
hy hs) sparg 3 tlé’&r‘éd[]%rF %inttodatad et tyfg-uid nozzles at a

IS:ne %Pgésr’ﬁg}lgxs IoﬂSgd-g ﬁg%v\gfegﬁaﬁgmweﬁi% r%g%{}%?&g n(zvh?ig the w%ht ratio of
Al ptaaen 0 etaechahydlySatei solittios. m&eivanyngetween 0,05 and 0,4, preferably
between 0,1 and 0,3. Steam pressure used may vary between 7 and 15 bar, while the
temperature of the heating air which is introduced in the spraying tower is situated
between 160 and 300 °C, more preferably between 180 and 250 °C. The temperature

20  of the exiting air at the bottom of the spraying tower is between 80 and 125 °C, more
preferably between 90 and 120 °C. The angle under which the spray patterns
intersect will be such that contact of the particles occurs at a location where the
particle surface is tacky enough to promote adherence of the particles, but not so

close to the nozzle vent apertures that lumping of the spray-dried starch hydrolysate

25 agglomerate product occurs. A.o. this angle will depend on the concentration and
composition (DE) of the starch hydrolysate solution, on the circulating air
temperature, on feed rate through the nozzles and on the ratio between the starch
hydrolysate powder which is injected in the top of the spraying tower and the starch
hydrolysate solution that is fed through the two-fluid nozzles. An advantageous ratio

30  ondry weight basis is between 0,6 and 1,1, preferably between 0,8 and 1. The spray-
dried starch hydrolysate agglomerate product can then be brought in a fluidised bed,



Is perfornmed at an underpressure of 1500 Pa. The
product sanple was first sieved for 3 mnutes on an
w@IbsRspsch sieve of 150 micron in order to rBCODER2004/001744
smal|l particles. Flowability is expressed by the
static angle of repose (SAOR). The nethod is described
by 1 SO 8398:1989. Angle of repose is defined as the
maxi mum angl e in degrees at whidB a pile of materia
retaips ifs slope. Dissolution speed corresponds with, K ,
{ he- W oRoRF o uihes mffemzléprgoelﬁgﬁp@&ee& presenbergngyed via the air
wat efraby. 5 C in a beaker of 400 m, whereby the
m xture is continuously stirred with a magnetic
stirrer at 300 rpm The nmethod according to the
invention for preparing a spray-dried starch
hydr ol ysat e aggl onerate product may be perforned in a
spray-drying tower as disclosed in EP 1 166 645.
However, al so other types of spray-drying towers can
be used to performthe nethod. The tower which is used
in EP 1 166 645 conprises one or nore twofluid
sprayi ng nozzles as described in US 4,280,851. In the
nmet hod according to the present invention, in the
spray-drying tower, a starch hydrolysate is injected
in the top of the tower in such a way that the
trajectory of a solid powlder, preferably a dry starch
hydrol ysat e powder, crosses the spray pattern of a
starch hydrol ysate solution which is atom sed by one
or nore two-fluid nozzles. The atom sing process of
the starch hydrol ysate solution in the one or nore
two-fluid nozzles is performed by first atomising the
starch hydrol ysate solution into an encl osed chanber,
then interjecting steaminto the atom sed starch
hydr ol ysat e



solution in the encl osed chanber and finally enabling
the atom sed starch hydrol ysate solution to exit the
W@ b@sessos hr ough a vent aperture into the sprapCTiBP2004/001744

tower.
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Spray patterns intersect.

TheDﬂ’faemtpamnmhmhy&adhewsmhm‘hblea is thereby introduced
in the two-fluid nozzles at a concentration of 50 -

75% preferably 65 -

75% dr

y matter,

whil e the wei ght

ratifo of steam tq ST@lcliRYdr & Sp! hﬁ’z{heﬁay Vﬂrdi t of
bet ween 0, 05 and |0, 4, pré3 abl y "bet wep é% 1 and ueto
St eam pr essure uged rTayI”E/ar beﬂmén 7 anSGﬁObar the invention
V\A’]ilc LIIU n“ﬁer't'uhc tll., IIU(J. IIU (J. r Vdﬁl T L™
intib éb( I\ t he spréQﬁ ng tower '7;45 si tuat éagbetween 486
160 390, . TjoT e pyEreranty rweenm 18 nd—250C
The ?g"?f»’ﬁer"a%ife of thegsgxm ng ajlbra at fhe bottom |of 500
the|spraying tower is between 80 and 15 C, nore
preferably hetween 90 and 120 C The angle under which
t he | Epmagesphiliter ns 8% 6% 14% 3%
PSD (% w/w)
>53u >99 94 91 >99
>200u 72 40 28 49
>500p 6 2 2 2
Average PSD (u) 270 185 155 220
SAOR 42° 40° 60 - 70° 36°
Mechanical 95% 93% 83% >98%
stability
Dissolution speed 230 205 390 55
(sec)
Table 2
PSD: particle size distribution SAOR: static angle of repose
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Table 3

Results of this example clearly show the outstanding dissolution speed, compared to

products already considerd as having excellent dissolution properties.

Example 3:

Dissolution properties of the spray-dried starch hydrolysate agglomerated products of

the invention and other spray-dried starch hydrolysate agglomerated products were

compared to the values disclosed in US 4,810,307 (see table 4). This patent

application describes a process for improving solubility of maltodextrins while

retaining relatively high densities. Solubility was expressed as the time needed to



conpared of products of this invention versus state of
the art products (see table 3).
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From the above, it is clear that the products of the invention clearly show an

improved solubilisation speed.




a dextrose equivalent (DE) between 5 and 35; a

noi sture content of < 6% by wei ght; an unpacked bul k
walensioropobet ween 0,4 and 0,6 g/ cnB; a conpr essPOI/EP1094/001744
of less than 10% - a particle size distribution
whereby | ess than 5% by wei ght is bigger than 500
mcron and |l ess than 5% by weight is smaller than 53
m cron; an average particle sizé7of between 150- 250
m cron; a mechanical stability of > 95% a static
angl e of repose (SAOR) of Iegi{\ﬂeM $45, as a neasure
for flowability; and a dissolution speed of < 180
seconds. Spray-dri ed—starcirtydrotysateaggtoner at e
product accordi ng to claim1, characterised i n that

Lhe, St aeh B oL veats, Sadl olenaL e g oduct 58 B it e

BDI St UlseyrQPRY ROlysRE has tﬁe/ef&wﬁg ?Mpen@.& unpacked bul k
density between”0, 45 and nB; a conpressibility

of | ess thalexBoge equala#@li (DE] @Wﬁ@eﬁ #ndkis;i bution
ther by | SSRa bR R gL o2cr (o 200
M cron;- amnavpackea bRR densityebéivéeh @f ah@0\Bgem 75- 230
meron. a compressibility of less than 10%;
10 - a particle size distribution whereby less than 5% by weight is bigger than
500 micron and less than 5% by weight is smaller than 53 micron;
- an average particle size of between 150 — 250 micron,;
- amechanical stability of > 95%);
- a static angle of repose (SAOR) of less than 45°, as a measure for

15 flowability; and

- adissolution speed of < 180 seconds.

2. Spray-dried starch hydrolysate agglomerate product according to claim 1,

characterised in that the starch hydrolysate agglomerate product has the
20 following properties:

- aDE between 5 and 35;

- amoisture content of < 6% by weight;

- an unpacked bulk density between 0,45 and 0,55 g/cm?;

- acompressibility of less than 5%;
25 - a particle size distribution whereby less than 3% by weight is bigger than

500 micron and less than 3% by weight is smaller than 53 micron;

- an average particle size of between 175 — 230 micron;

- amechanical stability of > 97%;

- aSAOR of less than 40 °; and

30 - adissolution speed of < 120 seconds.



a mechanical stability of > 97% - a SACR of |ess than
40 ; and a dissolution speed of < 120

WG amendsISpr ay-dri ed starch hydrol ysate aggl onBCEER2004/001744
product according to claim2, characterised in that
the starch hydrol ysate has a dissolution speed of < 90
seconds. Spray-dried starch hydrol ysate aggl onerate
product according to any one ofl8t he claims 1 to 3,

Cha acs‘%rg Tﬁdt%arﬁgah)fdg{ﬁe ¢ ar C drg?;')%él?%eapc%rdmg Dt% claim 2,

spr ay - éldraétesis@l tHMdf}l@'s‘{a?é‘ﬁ ® &%wsma@taedggadu&{ shedd of < 90
a spray-drying tower, conprising spraying a liquid

mat er i $o 0 a solid powder material, whereby the
liquid material is atom sed by neans of one or nore
twofl uid nozzles using a fluid for heating and

<ondey$prgyidhies stardheliydedlysadsiggibraatyproiect agedring tehfy one of the
spray-dried starch hydrolysate is produced by
i nj ect $laigst hio %(ﬂ‘?b?%%!’\hﬁférm HaRtethe § arqhmdﬁ@y%%h@fa DEeof between
dryingig v in such a way that the trajectory of the
powder crosses the spray pattern of the atom sed
Iqu|d material, characterised in that the liquid
h is atom sed one re twofl ui
oz 51 ceitSd S piePuiag el ok Sac Hydralysats A esretarprgduct in a
1t arch S
e A AR Rrirshl rtayh TR HBldTL SREATAAR) powder
i n t hamatetiel, sthgrebi the Hqwi yeaderinl sodtamised biyameaas of one or more two-
concenﬁmatlo matter. Meth

of .50 -
o"er ol oA bsine a ARl Mkt g fis REGRGE AT whereby
hydr ol $hé aigglomerated spray-dried starch hydrolysate is produced by injecting the

solid powder material in the top of the drying tower in such a way that the
15 trajectory of the powder crosses the spray pattern of the atomised liquid material,
characterised in that the liquid material which is atomised by one or more two-
fluid nozzles is a starch hydrolysate solution, whereby this starch hydrolysate

solution is atomised using steam as said fluid.

20 6. Method according to claim 5, characterised in that the starch hydrolysate

solution has a concentration of 50 — 75% dry matter.

7. Method according to claim 6, characterised in that the starch hydrolysate

solution has a concentration of 65 — 75% dry matter.

25
8. Method according to any one of claims 5 to 7, characterised in that the steam
has a pressure between 7 and 15 bar.
9. Method according to any one of the claims 5 to 8, characterised in that the
30 weight ratio of steam versus starch hydrolysate solution is within the range of

0,05 and 0,4.



solution has a concentration of 65 - 75%dry matter.

Met hod according to any one of clains 5 to 7,
webasareses i sed in that the steam has a pressureChEPWe€001744

7 and 15 bar. Method according to any one of the

clainms 5 to 8, characterised in that the weight ratio

of steam versus starch hydrolngte solution is within

the range of 0,05 and 0, 4. Meth according claim9,
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bet beMethod aondrding cla'wm%cn!laaamgﬁsﬁdngl thatathy weighbfatio of steam

c 1 8,10, A0 GASRGL ke LADRL e JBSHAIN 6 o

t enper ature between 160 and 300 C. NEthod according to
claim1ll, characterised in that the heating air which

5's |intMsthedeascomlingnéo spy #pF R dlower S HaslOa chargserisedr in that the

bet we

ol ai gt o4 3hige i foadBa R 36ERIE Bfct RuPhrRRRRE botween
t he sprédydnd®o0cd@er air is exited which has a
tenperature between 80 and 125 0C. Method according to

claim 13, characterised in that the exiting air has a

t enperpkeiog tiﬁ Q(Qalﬂp 91, 13Qrdeeridbe (P ﬂuﬁgﬁig F}lga%tﬁ%t 4iP which is

any one O

to 14, characteri se

1 he r aintrodlkn@tl\maén spiwn@bwdr lmwampaatilrd: betwsemi 8hand 250 °C.
hydrol ysate solution is between 0,6 and 1,1 on a dry
wei ght basis. Method according to clai m 15,

c harachBihod e cordidgh@t arfynéhel ¥t £19inkkes W8 aD, bfrasfirised in that at the

15

20

25

30

14.

15.

16.

17.

18.

bottom of the spraying tower air is exited which has a temperature between 80

and 125 °C.

Method according to claim 13, characterised in that the exiting air has a

temperature between 90 and 120 °C.

Method according to any one of the claims 5 to 14, characterised in that the
ratio between the solid powder and the starch hydrolysate solution is between

0,6 and 1,1 on a dry weight basis.

Method according to claim 15, characterised in that the ratio between the solid
powder and the starch hydrolysate solution is between 0,8 and 1,0 on a dry

weight basis.

Method according to any one of claims 5 to 16, characterised in that the dry

powder is a starch hydrolysate powder.

Method according to claim 17, characterised in that the starch hydrolysate

powder is a spray-dried form of the starch hydrolysate solution.



powder and the starch hydrol ysate solution is between
0,8 and 1,0 on a dry weight basis. Method according to
wanysomsof clains 5 to 16, characterised in theat/EPive4/001744

dry powder is a starch hydrol ysate powder. Method
according to claim17, characterised in that the

starch hydrol ysate powder is a spray-dried formof the
starch hydrol ysate sol ution. Met B8dd according to any

one of the clains 5 to 18, characterised in that the

aggl onerated spray-dried starch hydrolysate particles

i's broouwgbhod @Eébrd‘mé'tb' lafly 286 o ek IO 28 Cé}{zﬂhﬂﬂn&&i m that the
any one of the clarms 5 to 19, characterised in th

spr ay- dgglomesated sprayred bipscht iy draly st partields ssdvoughtngto a fluidised
to any ane of the clains 1 to 4.

5
20. Method according to any one of the claims 5 to 19, characterised in that a
spray-dried starch hydrolysate is obtained according to any one of the claims 1

to 4.



