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Technical field of the invention The present invention
WO edoaie®4t 0 a powder product and its preparati BOT/DKR006/000677
~ particular, the invention relates to a substantially
free-fl ow ng powder product conprising coated
carriers The powder product is useful in various
lications, particularly within the field of bakery
COATED Fﬁ REER2nts. Background of the invention Certain
surface-active products, for exanple food-inproving
Technicas fiefdafethadhvergti@gent s such as enulsifiers or aerating
agents (aerating agent is a designation used in the
food industry for an emnulsifier which is_used for
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consi stency and behaviour, or expressed in another
nanner substances of a lipid character. For addition
Back E Qoducts which they are to aerate or enulsify,
ac Q"WQﬂ ﬁghﬁlgnﬂ?%ad dough, cake nixes, or other food
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powder, preferably a free-flowing powder. It is known
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A co-processing method is disclosed in EP1106068 (Cognis Deutchland), wherein carriers such as

vegetable flours are coated with emulsifier.



Anot her approach of coating carriers is known from
US3708309. Thi s docunent discloses coated carriers
w@ doog/oemk® m x) conprising 35-34% wheat fl our, PGDDEO@BO00677

sucrose, 0,5-2% baki ng powder and 1-16% of a m xture
of dried and liquid oil. Emulsifiers are not
appropriate for use in practicing the nmethods of this
docunment. The coated carriers are prepared by
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substance is added in an amount of above 35% by
wei ght, a greasy and thus undesirable product is
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rovi de cheaper and nore efficient, cost-efficient,
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In particular, it is an object of the present
i nvention to provide powder products that solves the
wa@b@vm4eent i oned probl ens as well as nethods fPET/DK2006/000677
provi di ng such products. The present invention
provi des tools for providing such products. In a first
aspect, the present invention thus relates to a netho
In particulgf, This@pDIFH oRtSARRERT B BIREL0 PraHsT RIS BT‘)&’“H&MFO'VES the
above meﬁtﬁ&ﬁa@c‘ptrotﬂ@rﬁp &b o8 aﬁﬂfethddu kc&]Epe?\ﬂah% lsecll;nSprﬁdmited' hxhphh;eat
C Subst an I pid character erein
"WennmjggwﬁpﬁgFﬁ %W row s ﬁpg%grlng a mxture by mxing
one nor e surface active substances of Iipid
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trusion the carrier conprises rice flour wt
extruding gj'@ﬁr m*ﬂ@rettbrﬁyéh AABPETEFE %\rﬂf‘cﬁ%a‘%'fer?‘ééa'dVW%tPgﬁ’ NREE CharaCte”zed
by one oridie of teUlloveingededes:0 the mi xture prior to extrusion,
c) the carrier conprises rice flour derived fromlong
a) ongroginmore yPeganice @ atdeddd thmmigtererpriot {gpextrusios,
wherein said rice flour is added to the mxture prior
b) the garaier EQIBPIARES TS fEWeViELR FRIBRI teaRSFItUESOf @hleast TGy Wherein said
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is added to the m xture prior to extrusion. The

exBUSQBNt i nvention furthermore relates to products that

e) tharerriebtainpadsseegetalobflaimibdt isyapaiidof foiiyt trorkstly Higingegrate into
st§l%§\3§ﬂ|c%§ ggtthé gﬁrﬂn@%@%;otblﬂwﬁemﬂk QRd&e@ueSn b8 180°C, wherein

nprising particulate carriers coat ed
Sa%i fioprds %W&Eéheaﬂ’it\’f@ PEIRD Y QRUEBf 1 pi d character,

wherei n said powder product is further characterized

The preseg%\il\rﬁgrﬁti%i fg%%ﬁn&% rélgt%s ft(9 lnrlogyj\étg %J’( %% Ulft§§labl@)or %Qtla%ed by such

rises inorganic salts in an anmount
methods.of about 0.01 - 596 b) said powder conprises (i)
coat ed veget abl e starch particles as well as (ii)
Ina secng aspeeétnth%%nsle\}(}té mé/?n EbltnarQI%Feé 'to %%gvgégprghact&grqpﬂlélh% gglrtlgulate
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further cHERIdtdnEed BYRBE BRERSe ofMRE FRIoWidg fhat@pd: (1 1) are derived
fromlong grain type rice and/or medium grain type

rice; d) said powder product conprises (i) coated
a) said acvvedermmctucttcespra;ndir(orgaﬁicmatﬁs &i an anounitef abliGince;

| i
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substances, wherein (i) and (u) are enved from vegetable flour;

c) said powder product comprises (i) coated starch particles and (ii) protein matrix
substances, wherein (i) and (ii) are derived from long grain type rice and/or medium
grain type rice;

d) said powder product comprises (i) coated starch particles and (ii) protein matrix

substances, wherein (i) and (ii) are derived from cake flour.



In a final aspect, the present invention relates to
use of powders according to the present invention in
w@e@parati on of baked goods. Addition of i nor gBei/DK2006/000677
salts prior to the extrusion process is thought to
have several effects: (i) Addition of any salt
surprisingly result an i ved, extrus [ n
In  final QR GelheTERTTE B BH OSSR AOE VBEP] YT R TS (e reoeR
invention iPrpoapatlathg & bakekgéddswi ng powder. (ii) Carbon di oxi de
produci ng salts apparently have the capacity naking
the extrusion nore efficient due to the carb
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i n veg 'our grains. Starch
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efficient dQé Q)t@rb{&a%&[dr@&r&@'ﬁele@gnEEﬁédﬂé;| on Of flour grains. In
or 0 hese

(iii) Frnall;f kSLﬁfd’”f%?b'%H}?é S?IF JNRY @rﬁiﬁlﬁrte yopggt gl:ee:%pziec'égg of R\e protein matrix
encapsulapag staedhl pariglesusiefiolvegatalde Aowadreiosn Stetch ptarteth§raé§elms more
efficiently rﬂ&%r% 1%% the Fl:eur}{ @mx%rnareﬁtrgﬁ&@&* MRM gidins.detai | in

oW n y or partial replacenment of starch
raw materi al mrth vegetabl e flour enables a nore cost

In suppor@&ﬁth@éeeﬁl{drrtggphmﬁk Ogtheadonatlebn &sindritbatrotrieditpuofiraan types seem to
be partrcuga(sl%euvs\ﬁrtg }’M gopme h%}th iy és&%’”werf? o0 pﬁ{eEé ﬂﬁ?lﬁ&dar@ described in

npr ove nutri
detail in tiketodewipi evor pefie rqwéﬁrlmrrpf e Fin méﬁ%la' with ypogigple flour

enables a thatE USS SAtLidrR @edPhBIBENESs WAV 8NBro@iction of difrbict deth dkttsr, functional
nventions wll first be

ollo n
mopm“@ﬂ@Vﬁ%%ﬁ“@ﬁ%ﬁg“PFﬁgﬁH@mgoﬁﬁegm?1omnng" powder is herein
meant to conprlse powders/particles that are
relatively easy t pour. Free flow ng powders or
Deta-ledgasrr-m'@sofJMrrrvy"Ha()e an average particle size of at
| east about 1, 2, 3, 4, 5, 10, 20, 30 40, 50, 60, 70,
80, 90, 100, 150 200, 250 or 300 pm Free flow ng
DeﬁmuORomders may however conprise relatively snall
dtfantiti es of very small particles (about 1 pn) and
rather |arge particles (up to about 1mm). Free flomrng

priorto oG0P AN SUBUPBNLLE TSP A n LI S R o cfenvons

will first Héalatleed:pr oducts prepared according to the present
invention preferably have a relatively even and
honpgenous size distribution and are preferably

Free flowigghst antial |y free flowing. 4 WD 2007/ 042045
PCT/ DK2006/ 000677 Particul ate carriers: "Particul ate
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In the free f
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and rather large particles (up to about 1mm) Free ﬂowrng powders may also comprise subject-
matter such as e.g. protéin matrix substances and minerals and/or salts. Powder products
prepared according to the present invention preferably have a relatively even and homogenous

size distribution and are preferably substantially free flowing.



material is of vegetable origin, and the nost
preferred carriers are selected from vegetable
WO b@ans204veget abl e bran such as e.g. wheat braPCT/DKe@®6/000677

bran, rye bran, pea bran or bean bran, starches,

ol i go- and pol ysacchari des, nono- and di sacchri des and

pent osans, maltodextrins, dextrose, fructose, sucrose
Eﬂﬂgﬂ@@ﬁﬁﬁﬁﬁy m xtures thereof, optionally with an adm xture

of material of vegetable fibre origin. It is nost
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t ages compar ed convent 1 onal
commercialy pyRiBglestygiRs that @@H@F't@a?ﬂﬁdtﬁ#es%@eﬁagsm&r? & fxrysion
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over the interface. Soaps (fatty acid salts

containing at |east eight carbon atons) are
Surface agtivé siehiskamces: Det ergents are surfactants, or

surfact ant nixtures whose sol uti ons have cl eani ng
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appearance and cannot be used directly in cake
preparation but have to be processed in solution as a
whyarai®4dr brought on to a carrier system WhRBCEDK2006/000677
st abl e powder conprising enulsifier and carrier can
be used directly in cake batter obtaining the ful
benefit of the interphase active enulsifiers. The
emulsifiersfinmbirped bttprfoperkes ese dfaradigrized by £xbibipgiasemd Pl apchwexy

appearanc& 8hd Eg}tﬁ%% S@ﬁéédyc%nk?a@tlyf & c%&%—} %geipakaﬁtoﬁ bRt gaveato(]:akrﬂpth’stécern solution
even a enperat ur es ow n | N .

a5 2 hyrajad e oH9 OB FAC P SGLHBY BRTE ® T PO B oRaLLe eeﬁi“és,_'f'er and

carrier cantHeausee direttiyun falcebaist iobeiningthedall benedit pf B@utterniizse ACHvVE

emulsnﬁers l?l,‘g fl}n(atl&fa ﬁr%:bglﬁgls lﬂg %h&‘égl?:ﬁfacé Q&l\@%ﬁBét@ﬁce%ﬂQﬁug &Rily be released

into 2.0, GO G420 ACRTDE o HSaGR.1opt Bo R USRBATS! (pafece ocive
substance.enul sifiers, antitack agents, neat water-binding
i nproving agents, aerating agents for use in the food
or bakery industry, ice creamemulsifiers, fine f
In its broaeerylseide; Hresterro P gustaat-agioiinAicaber 3 Prodyctayudh s albk?rtolféfé‘:t"’e‘y

“wet” the éarr‘n&qn'Id@PiHeQﬂ&fnﬁ,coﬁtﬁlﬂéﬁﬁaﬁr@%mrC‘g;a|Ex§rHleE§SEsuca(stjbstEnces include

ents an or CoSs ceatlv t
dough—lm ‘5{'{‘%?%@ $ ﬁg}l%?mnﬁﬂe{s aBéﬁa%év%e&n % ha?eat%\%ﬁé} t?in(!ﬁrr\g er)vmg
agents, aesatirfgapenadoil vee is tirsfoad oe bakare ingdstoy, Besicream e igiars j fie food
emulsifierd ths%altgbthtg mochfk}ﬁ"&g ReMdThelseah coﬁf@&lo\’mb@uQharﬁﬂicéutﬁﬂaﬁﬁjrface-

onerate but tend to disinte rauﬁ Fg %dmwedﬁmt
active ager‘ﬁcﬁr\?{’%&aﬁmﬁ%W@F%éc‘i&\‘lr?e??enﬁa‘ﬁcﬂ”é&”i‘ P8 S
the surfacPiaclivy €®stiafcdsi (ge adsalBdd tofthe cprriecds & thoggit diatg nuwnhenef
individual Er%c 85 WIII Qvggpr}rt\%rg{}:but W kg {o%éfll:ttegrla?e ftd ﬁJeQHth@LM particles when

ion of the surface-active i
handled (s5glp0dTRHEBICHIEStINE9 GETLPY-6he PrOes BT Yoo e IRECSEPRIEURRON Wi
result in a'r@l‘éﬂmw ABmogdroliaartrattion of Seistranceasivarsebapples ed toncariers.
According |t% gge[ ;g:r%l att ﬁ&)’%()é‘g | &, rfa(.% ec,ftl(\e/% @Fé%ar{ocgs t@%ﬁ\%géﬁ‘ n 9 fa?ctculate carrier
preferablygn ed Lamount\,gfra; qu;;t é@‘é’r%\l\'?gh‘t Ralcypsden the welght of the product. More

preferablys H{ef zﬁﬁ@urﬁ‘%? LB e LRET QA RGNS Blat le@astsod SHpramerrably at least
referab

0
200, evef st oA SRy B ey TR AT S B more
preferablynanrieast pb &6 emelrhyst arefermblyt at 3 sWpbeus ¢0PoBY Wsllgé¥ er abI y at
| east about 40% by weight. 6 WO 2007/ 042045
PCT/ DK2006/ 000677 Enul sifier: The surface-active
substance or substances may conprise an "enulsifier”,
in particular a food enulsifier, optionally wth an
adm xture of a conponent or conponents which it may be
conventional and/or desirable to conmbine with an
emul sifier, such as a stabiliser, a thickening agent
and/or a gelling agent or m xtures of such additions.
Normal |y, such adm xtures added to the surface-active
substance or substances will constitute at the nost
20% preferably at the nost 10% and nore preferably
at the nost 5% of the conbi ned wei ght of the
surface-active substance or substances and the
adm xture, and for nost purposes, it is preferred that
the adm xture or adm xtures of stabilizer, thickening
agent and/or gelling agent, when present, constitute
at the nost 1% of the conbi ned wei ght of the
surface-active substance or substances and the
adm xture. If it is desired to have a stabilizer, a
t hi ckeni ng agent and/or a gelling agent



present in the product, it may al so be incorporated as
part of the carrier. As exanples of stabilizers or
wo biockeouhg agents may be nentioned al gi nat es, PCT/DK2006/000677
car boxynet hyl cel | ul ose, and m crocrystalline
cellul ose, and as an exanple of a gelling agent may
EmuSmePe mentioned pectin. Inportant enbodi ments of the
=— ——tnvention are powders in which the surface-active
substance is an enulsifier which is a partial ester
The surfagd-agtiveciupsipaes @ sabetaess nsaycienmsisehy renlsifigh”y wataridggular a food
emulsifierd bMﬁ(ﬂ{a@}/ With a@fadnaxtew%wc%@x;?nleﬁt (ﬁ"tclamp@ﬂ@”ltg lyealic rqsy Bé
or sorbito n edi

conventiofet gt pesGrits S st bh op SBI e oe et R Sgg hiekening
agent andfait # gelling dgertt ar trertiies a€ suthagrddames.i Noraaily, suol admixiucesiadded to
the surfad%f LaME Qubs@%c@rﬁ sul%%rlc@{@hll cY)nWhthlt'b a?cr{h@qmsf(ﬁwo, pr%f‘eré‘tsly at the

. e nost 20 reera% e nost
most 10%,aaddpeyls| %Fe%fa thep gresBofe o flee ﬁ%@*‘t"“‘iﬂ @F'@Pta?ﬂt?e gyrfacgenctive
substanc/®Sdubdtincafand ta¢ abinlxtares and foi alvenpigorgeitls praRereaithat the

admlxtun?grl édnqg‘sﬁgsea‘ts’t?q?llzgr tl%clge mrﬂﬁb%l ?9&(5] or %?lhggltqaeﬁznl g/vhen pFresent,

constvtutq«@ﬁhﬁ &st 1 Ynehibe ﬁ@{ybl@m wkigheftthe suidangt astivs pqrtgtance or substances

and the aBﬁ‘u@@@t’fet Hf@ﬁlsfdéglr&ﬁbtk@b@a@bﬁbﬂﬁ§ﬁ% fM&ﬁ‘éhmd B8t 8h& or a gelling agent
ances ofg'get in thensel ves

s

present '”s%‘lefpég‘g C&Wk 723 a}égi?gﬁncggpoéa gl‘-"tS ngrt GYf propyl ene

gl ycol and/or a propyl ene glycol condensate with a
As examplestaf prapdizers oBilpibkeningrisenistrhanie meptieed@lgimriesnpl at ed
carboxymfeﬂ{yldéﬂ@oéé‘ ah@RNE6LYQBIME Ediuidie, AHEseR edafPRNGA Pklling agent may
b g exanpl es of food-inproving enulsifiers are
e mentiqngdiPERY™h and nodified lecithin which are used, e.g. as

flour-inproving agent or as dough-inproving agent.

ImportamP %Bb&h‘\leﬁ{slchf tlﬂar lﬁtlﬁtﬁ)ﬁ%r@%&ré |ne\K/i$1da %rufjfgkéqgct! g%u{)&gnce is an

present 1 nvention | ncl ycero est er,
emulsnﬂercw ﬁeﬁ pqﬂ;@l Fer(gf PI@P'VPY)‘H& aéqﬂ)gupgs;qcp =13 §thyéen§ glycol or glycerol or of
a condengat@ ply¢ibnighy gytsronoegy @, a podays o abies, wittast ediblaCatty acid and
opt:onaHye\ﬁ’{l'?raétufg?mgg %/Se$él%e§cld %scgﬁlcnd %J%gﬁ! &l(? or a mixture of such

acetl c acl
esters, OWH@JWNI@P@/ é@’f‘ixﬁég of PAVE Mastigaiae Sreserbly an demost 10%, more
preferabhys BiCih@ Ghytt 8P4, 38 nast pekdraidls aamé b3t 196 O5F ot RSB, thitkEMEy agent
and/or geillngc?%gggl%ﬁnf%ngtgﬂogf%antlo?]g%er zguma{e taﬁer Sﬂls 1¥?vrﬁ I 0t g{?g% iS!fr]%S of
types as pprtidngd @hpvenmaapbtamdaeﬁeapmegtfwns pmpegtw(f@rrfcﬂrtaanwrmses when

they are @nﬁrﬁ&httﬂﬂfﬂ@&@%&%ﬁ WiSich dreat %&%ﬁ@é@@ﬁﬁ;rfafce actlve such as a partial
ound

ester of pRy|eTa SO ALL AP PR i AL oA e aTle 4 A PR e
combinatipag eliecal$catomteraplatied for Usa in ganection with Bregaesene nvetitionh Otrger
examples%@lf&dt;ﬁwpb&ﬁ uBE s efle Yicthin Rl rlifica QERhin( RSP R use% e.g. as

nd/ or absor the surface-active substance under
flour-impiQyRI0F B 57 ahw'mwgvmp $98Ry [ @Ay BreB TR Ytifier pecordeing
to the presentpogsitibh éclude polybigterolepteextndustabmbirfticds, ofionsdr éedi @fulsifiers

e.g. propﬁéﬂlyﬁ:@%@&ﬁ)e&%&%&%so@&t@(tlgdﬂQ%gldsets{érQgf ;‘P.Enéd\geﬂbé%t HJO b~di-

egrates 1nto a

glyceridesy steRray! &Pé@i'%tamaéettfrwewﬁ”—ré@f MARP1 gb/ﬁ@rrcl%4 %Vﬁrusggaresters
and/or sud@glytédRd asvell@k ahy niveuRIsherebf.i s cont enpl ated t hat

al so other treatnents which influence the mxture in

a simlar manner, such as high shear m xi ng and
Among thg gbggynentionsdifped entisifienspyeyrrtetisting fded ehuisifiry fasdncorporation
in the pro\t;.lﬁ@ﬁ ﬁf &eQb\}?e?ﬂtIBn bREpFENR RS 6Ty e GR/RE BBl @RLERALS.

ich resu



in the formation of substantially free-fl ow ng powder
products are considered "equivalents" to the
we@zaorasioah herein. The m xing of the constitueP€EDK2006/000677

suitably perfornmed i mediately prior to the extrusion

in the mxing/transport neans of the extruding

equi pnent. This transport neans is typically a screw
Coating: m xer such as a double screw nixer. The tenperature in

the last part of the screw m xer (and hence

It has bee@mﬁg)ﬁhm%rﬁ’a §ﬁ%c&%ﬂ@%@b%ﬁc@$nd fHsuitabid porecutid catieedn

to extrusjon or mal | |n t.h range.,
partcular &t BBI] 1408 SEBROTand SHEL Y ¢ o ARy TSR ARET ARy the
surface-active §utctanoe uedetthe opnditiane prévedinghis \ﬁhb]éﬁe@ Heextustany & i gossible

to obtain a %EMGQ@ \W(\)lhkln lﬁ‘s%m}’l%wha\fﬁe R ARRRFru@dd sftfn%'fbf&h@lﬂrﬁlxture,

immediately digintegralgs (ko 2 pﬁerr [gqug‘: V'W\g‘ q%wsa%ﬁstra@e p{cm?éles Whlle extrusion
is descnbea ns Uéﬂaﬂ glet'ehl&i,tlt BXbhiegiplted dloeslspbdee trendemtpweisi inflgence the

mixture mfa stm 35 rqr?ers %%%mghgaglaﬁjn?gr{d%b%ugmm&érﬁ has a

wat er e not chem cal
exposure/@@nmbdynoramaz bsora@%yo oRsPigbe saap et thﬁf%%eawwg Yhch result
in the formdtioR & kabdlaRR ¢ $reb oWy potvdef Prdbakta dreadtinsigeed Seduivaieds” to
a smal| percentage of water, such as 0.1-5% by wei ght,
the extrusjog N&XEPj cul ar 0. 1- 3% by wei ght, to the ni xer toget her
with the surface-active substance and the carrier.

The mrxm&gfjfhte'c‘aﬂstﬁf)eﬁ(@ﬁsesrmt'a&ytpaﬁbﬁmd lﬁﬁn&lﬁi@ﬂ} GRiof REtheXkiruSoroin the
process generatln

miing/ B LS GRS SRS fUPpr LO8 SRR TREE T DRIl e
mixer sucle agrbidoablie aaredf mpar.tThe tkraperswnel int the fest pait of Eherﬁ@dEw mixehéand
hence app?(%gg rg'\ﬁtc’elhp{ll)e tg_vlﬁggraalcfe QF il Figrurdl El%}@&@(ﬁ to é)@FL@Jo'n‘}" %@lorﬁﬂﬁeﬂ the

enperature of

range of SGxtAIde @AM HE HEFE, ST TRIRFERDNEE G 4 G I @ice or each
orifice thr@ghhmslesitherkublre ;s':l@mrdteawnmbrbmnp hale z{muaate;ertOéQ‘bmralmst 1/2 to
about 8 ménubsff(%gg dlaD &%r gfuab%[Jt fgfrmljnng{)&lwoalg B uts'iJ qgvé"}t\/\’e\’l%wted thus

€ and carrier; suit e val ues or hése
ensuring thal exveisionstalesebladel WSEF BEBHTEN t he Exanpl es. 8 WO
2007/ 042045 PCT/ DK2006/ 000677 I norganic salts: In
connection with the present invention it has
surprisingly been found that addition of inorganic

The mlxtureasubﬁ %d ?‘:ergxﬁlhyi&? nQnrnlanIg htaQ RLLNHREODESS Wv&t%r Wﬂlcﬁrb not

rusi on FFOCGS an | roved pro
chemicalhpaind) i GRASe bY ietah cﬂﬁﬁ?c'%‘b'ép%?’{"|be¥§"’e'9’fﬁe§bceétfafne??t5%9 it may be
found adv'aﬁl%blé&% ﬂoTHaH%Vﬁﬁ%lD;ﬂzfr&dn&{genﬁmfﬁrl &lch asand 58 bpweight, imeparticular

0.1-3% bb wgwg{g Iag fmxer t())&el—her welghftgg tsérf?J ?CB@& E&t?syz!néé la}{d 1ghe cﬁa\rrler

east a par
Addition of awatérds thpaiohi ol epbancs tbegé\wmrbprm:% oy %ﬂ@@%”%‘iﬂ'%‘é‘a' force to

the extruﬁﬁyﬁo@éssmlt@@ﬁé Lons k. t he i nproved product.
parently the salt by sonme unknown nechani sm
surprisingly inproves the carrier-potential of the
The optinuaT corabisatinn emabiduieg coradiipes reainiained otheqxbrisiew-wek py erifice

diameter SfU&%lBﬁQ%%@e& Qf thQ%%W@ @ h@@rﬁ athPe Bh@ie%&fu'r@i emldle@ and the rate
r esul N a ree
with which £1q @XCRGF G REY, BOBSE ert AL AP T EhL e AT e Gh APy

partlcularVMoHﬂ)lrﬁaSloﬁMC burgitefaate abtiones substraac suitable yaissifbf Biese
parameteE)s r%ciflL%lchE¥ed ih tf-@?xa iders are used for e.g. cake

powder is easy to




m x with other cake baking ingredients. Carbon di oxide
produci ng salts apparently have the capacity of
woralrfogeothie extrusi on nore efficient. This effRCI/DK2006/000677

t hought to be due to the carbon dioxide rel easing

effects resulting in a nore powerful extrusion

process. Finally it is conceivable that salts may
Inorganicsattet ri bute to a partial degradation of the matrix

surroundi ng the starch particles within vegetable

flour grains. Starch artlcles ret
In connectiopfyigy %ﬁtpr%pep%]néggg)a ??fnﬁuf'?{és'r]?? teeeeln:}o c{%ate ad ltlon of inorganic
salts to the¥bituteippior of e>fthcmrn rgsdisris an limpioged Iaxtsuswnmeceﬁabhé an improved

product wnEh %enrgvde fancqlgn é§[?ér&ese qagéeee?fe@é&g(?@&eomwp%\%@ec%% potential,

g.
and a morAGE BRbINEE D%‘aqfftrs“?msfchtﬁ?rﬁ@PFFt?Plé"'érﬁ’é‘B]ogREF’éjéné‘?'X%"F Buyhere at
least a parf 8f fhe@bSidk PakticRE8s NdfetabloNdRl Therablay Hecseders etpiayatioes for the

into starc tic and matr e
mproved BREUL AP By RAPT B PR LMy GRBRER Rl brgves tre
carrier-potefitid &f the ceesars by ennblmlgriwg@r woeplte peswifasegeii g §u@ﬁta6$es to

become a te?é'dcﬂa th@@&ﬂ'ﬂeplfvﬁﬁe &nﬂe&ﬂﬁrﬁd h LOSDAVERG §0\R/@é‘rulr’( gé@rali ia
I ner free oW n

preferred {orRHt3ip CeRFS ﬁaffl§f%ﬁ@§$9”ﬁ?%ﬁ%"$%so'ﬁﬁf%f%face [IRA ees?“tebg‘ltaﬂce 2

possible, dsp&lidlly iftamebyriepy adustd 6m e.fcake baling reeskowing epwdar is easy to
mix with o%heq cg%o?al&?{? ﬁPrgadleﬁ%d 'Cléfﬂoh%ld@ﬁrém %FBE}QHd h&8& the

protelns to cq? at e &@n b
capacity of making threptteisicrmpregtidant. s efraus AYY 3& PEgug %5 on
dioxide relBdihg @edtdrekiBing XAERI0eS poraetelil ekusiaf pionessgani ¢ sal t's

in connection with the present invention may al so be

able to nodul ate the protein matrix in vegetable flour
Finally it igcaiceigable tallskifgmay sentebeisrip Parpeial dpgradetion ¢fdhe grptrix
surroundu’?g} @Jec‘stbrgaf)&Htl%l%@&/ltﬂﬁ]d/e@@ﬁableﬁloﬁﬁgmﬂ;eﬁta&ch’ patities ag thns more

efficiently @lﬁ%spd gr;%{ 'éwleg{qgtﬁ rhgmaglxg&b rnﬁ\é %x'guggrp ﬁft ﬁ([jo%ﬁ] gLan% PE rtf\usec%ncenva ble

that additioyt lod ptospivisesxtrueion aswdssemungsyroisies §Wfb‘i‘cé‘5 (e.g. lower
temperattﬁi!a)S Q‘GEHHPPP&\QQ%% fubthesRste WABHIE L18d Sf fkﬁfﬂ Qa#fees'ithaf gred{os 0

or use in_ connection wt %rRS%U

normally @%M‘?‘B‘i‘?gr%‘? K4P SrREsRart ey ?‘EVP%@F’WBP use
Finally, it GQjdResEabtnthat bduiparr offsataitdsolts ofa gioe @iﬁnﬂj@ﬁtqlfép@%t'an@ﬁfamh
particles a\{'lfequgt?9lcgmél)l‘l)%&s Péggl h ir éﬁﬁé}% ﬁ’(ﬁ\prl:g?p&hﬁatr simlar

effects ar alne during the extrusion process

with the aid of salts such as alkaline salts. 9 WD
Use of sal20A pr&4R0AEIRGTIO DRGDGMGEHE 3 Zomplkeaetp digerartt fiekdnamely production
of cream Seg"ﬁeglwhsegell% %d(ljrp gl #g%g nsc‘o%q_lnlrl xa Bgfalﬂﬁééplﬁg%e’ mE@ISs We ability of

umsalts selected from

the milk ppw@glphgp@ayulqg@rjym@ﬁﬁmtatwmr@@éﬁﬁo@ﬁwaﬂ%ggures 10-13 as
well as in QN@EWEM@E@@ Bhﬁb@%nxch@l&ﬁnﬂ&bﬁﬁ&tﬁﬁﬂhﬂiﬂﬁe present invention may

also be alﬁ? gq: %\Paltégtse tHF %g ﬂ a>r< tl)no\l;]eate%%leaino%gpé‘gg %59% a more complete

g8 "s6ai"um carbonat €, pot ass
dissociatigaofxaab eartaierent mrmtnx: aorhiavents, repwling WrRoR kG %W'th improved

functional PGBk @tﬁ@f 5%9:9 ab& 2S04 di§6ch}f”ﬁi h?@l@@@rﬁb‘hﬁﬁl&ﬁsﬁhate tetrasodium
Ot assli um enca%f)ona

pvrophosww%&@ﬁw?%‘aﬁ%n G SHGs BRAVE® “Loaiepsyitable for use in
connectiop@ithphe ppdsabeinversmdi um hydr ogenphosphat e, sodi um
hydr ogenpol yphosphat e, sodiun1hexanetaphosphate,
pot assi um phosphat e, potaSS|un1ponphos at$f .
Alkaline slg@sf é@sfPﬁH?rﬁW? 5@%1’1'”{5196%3‘? @nth ot teatiofy gy starc particles from
vegetabld sl @ge np@twbwspubaﬁa& sirpitdr @&scts Ay dhebtained duphoBshratresion

process wnt?-ndthe alaa of%n}t LSJCW a%hamnégﬁts and any

an extrusion.



m xtures thereof. A particularly preferred salt
i ncl udes sodi um al um ni um phosphate such as e.g.
wO Bwda)202808" purchased from Cheni sche Fabri kPCT/DK2006/000677
Budenheimin Germany. This salt seens to result in an
i mproved carrier potential. The effect seens to be
exarpies JE e P AR URE e AR ARL RS ond By 53500 o0
aluminiunbwtﬁiselpctemr@m pmpmtesaiotymosnhaeesemdrggﬂrmhosq@atmess

hydrogensmo%t@seﬁe@ﬂe@%&@még QHBHonHRE ehyRfddehtHPEn R0 IOT €

ocess. According to th resent
nyroxidef (GRS OAPE 0] SR 58 BPRS BnPAREUAE GPoRBBuE o
carbonateQcd)diurh @¥hoyates nglhbesidm chtteng@y sodirm hydrogenaeioprte) pytassium
hydrogenc%pbo%gﬁeu QFnrTQJCmLﬁp%}8rogech%rgbé’atee\égﬂuWh%sMa%é %B&any pdlﬂ)h@{bhate,

anount pr ef erav\% In an
sodium hva'&zﬂ?fwtwssh%%W%Pm’fpgemﬂok@ Fhate Sogien Weaa@p&osphate
potassmnqﬂﬂip;ﬁhaﬁe nYtae@brefolgaiospIens, [ﬁiﬂ&saldﬁedydwgdﬂphb@ﬂ&e potassium
hydrogen;%f%#%ﬁhg% ?9@55 L%Qwe?(%mgga lhg rf?]%(t)haf)élcoa r#liugn?nh%r ﬁate, and any
mixtures {OBRECHus| vy, the content of salts/mnerals is

relatively high. I'n case vegetable flour has been used
 ortcu el SRR BT B bRES i b b o 2300
purchased figert [§8emmizclee Frebrik Bysieob@imin centhemt. Tofs saft stemabotesul? 060

improved §<§'Ir|ter b&eﬁfa@fﬁ{eaé#ext sﬂﬂ_re%%ec@tbe' rﬂos@%rmegd \Ptflene\he‘&lé{able flour is used
10% by weight of the coated carrier,

as a car ”eﬁr“ef:‘ettﬁ’ﬁt AR ‘ésr‘f‘ga%tfl?tj Svidd C%I%Et‘:a'(ﬂ'e()s‘\dﬂ%o”é’@é?tt frbthe extrusion
process thos efigrabd esé banowamawnt eficiedt dndBfpreacidt afisientpsreéeacabl y

in an amount of about 0.5-2% by weight. Gelling

enperature: In connection wth the present invention
Accord'ngut? o etrBE HVEBTRTY SERét 2dded iyan PMRynt @rﬁﬁe\dta@ Q- 08f by weight of
the camewe@et ahdr@abiy ovien fearonhemsabasayo los-53p, émoﬁdrar@teféeety% ah Bmount
o unct i onal ext rusion

of 0.1-3% FATR B R 3ilEin A bR bl el be BT e 1 <

sometl nmes also referred to as the geI ling point”

Likewise, péWier FRILEIsREmPBLing@bited cOrierd bRaiRES b ﬂﬁztl‘id%l%?ﬁ y'fH' yddition of

s orior SIS NSE SIS BB 5o LILSL PhRDOPLLY. G000
content ofirelisnfiwarpld it tedetivily High. gn eher vagdtabie firsie hi$ bean dsppes a raw

material tI\M tdaddatdrv ey ih b&hn&?td lllaﬂﬂ”u 51@&9\?&&@& %Hl@éonfﬁé{'ﬁhfﬁt%eﬁhore have
st about 72C and nost pr ef erab %/t | east about
|

protein C°’7r§&t off P ‘i°sabPHh%0%pF%‘F ErelE Iy Bseetinge af‘%%%‘“fvabf’ﬁt 0.01-10%
by weight gétHei qogteerper ahuregsretdratap oudn IBeBECS apoeficdRbly cadrobibre
preferably7z an %ﬁﬁguﬂ{]gf d@%t’/o,pé'n%frﬁ[)&mre\fferea\ﬁ mlyn%ung 8" éﬂoﬂgo 5-2% by
enperatures. |In many cases, e extrusion
weight. tenper ature is higher than the gel ling tenperature and
the reason why the starch particles wusually do not
Gelling teiib@Liur@el 11 ng under extrusion is that the heating step
extrusion takes place wthin a very short time
not allow ng the gelling process sufficient tine to

In connecmcwatn trELﬂrtstee\t fRERsion ft haé!\/ﬁééﬂ foluﬁd a{aesteen@e;m@ot/empetasure of the
I OCEeSS i ve

vesetante BRI tned ¥ K RERLY! Rfrl fromob Al S of
extrusion pegicédsniy Wﬁd@%@@rit wediocuempentyrans sandtiares aidogetpeteditngs “the
gelling poiRt"OGHE Stakit®hg gel point” or “the pasting temperature” and these terms can be used

interchangeably.
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nore unlikely to occur if the flour used as a carrier
has a relatively high gelling tenperature. According
w0 o0oioe20ps esent invention it is inportant to aRGI/BK2006/000677
gelling reactions, since gelling may result in a
powder that is not sufficiently free flowng. Celling
~ furthernore may cause an unwanted partial or conplete
In particular §thap ﬁﬁerbfoupﬂghaé*ttlﬁ @ggfsrﬁe%&qum ty;&pﬁfnihnr&latlvely high gelllng
temperatareﬂpﬁﬁatsmt GmsCavubz2 e asdimedt prefareEn st RhstvaEbLUDEE C. It is thus

preferred &OH%D %?gkﬂgien%ﬂscel%gg%nﬂ%s ﬁgal%ju gy%f’g? gﬂnnr?fg?{btly about 77-
86°C and gysh ﬁweafﬁjamlewm h@h?ryge"'ngetﬁmpeatwgﬁt Ilnyﬂ@nvf Faepeibe extrusion
temperati@€lid rh|§@ertta£mﬂfeageurng3ermsgyrabﬁeraaaQh@l Bchsois vAg sk dtheheatticles

anal ytjcal net eratures. accqrdin 0
usuatly aiig St 8ind T R bk TR R S R Rtk plece
within a vemytshoddinie eet dliheingxhegkéisg prdcess sufi@ant Kingwe deaurd Bedih¢rmore, if

water is p\‘@'eﬁthaﬂcdﬁ&l i9 Eéd@f ) tﬁ@?%@% b ig pﬁ&'éntt &y gﬁjela'tlogly Efﬂaﬂtarrﬂunts
teria however known % vario

thereby n?rgallépwgt gmn%@eegeamg@r%crﬁss T Psuf yIn p@rtichE:(,l e gelling process is
more unlikych ddconis thet e ueéd sOk lcarrieehas amelytiadyf kigh gelieg gehpdraigre.
Accordingttﬁngﬁr%g%{éﬁn\%fntl&fﬁ %irn‘?ﬂol?t%n !:)c; :é\?gﬁ'&%é\l. regthcﬁsgtﬂﬁ%uée%r%dmay
result in af RAYSIGF Ehah Isnay ﬁ”?j'é!er‘i'h gee é’ﬁ‘ﬁ&gaﬁﬁ‘ﬂ'@g fyr giedinay £g4se an
unwantedlJag§sl ol BorapBteaddttiod ofihkehextilagiopleg@siphient.nvent i on it has

been found that when using rice flour as a carrier it

is generally preferred to use rice flour derived from
Gelling tefmperagurgs admbe mpprired by mead# of varipadicammoglyaisad mephxls such as

e.g. RVA- écﬁ&&né& BRPES&S \Asqzoglﬁ;ng lﬁst@ﬁweftrlnd?iér(Dﬁ%FénYi%dSéarnﬁﬂbQia@brlmetry),

etc. St P 551174 e eSS Bleon BB B eihg LS g tF7 cpethods:
Gelling tegpaiahgenatdording to the mpssedt infetiawimveibeetl meesged URemRVAo
methods e BR) B86iissd preferably fromlong grain or medi um

grain type rice. Apparently flour fromlong grain

type rice has a higher carrier potential conpared to
It is not kabwein ddihiDuhich yqaess afaurdsh@iside égr tbo géliicy pEnt éfesks chy materials. It

is howeveﬁ%ﬁ&)\xﬁ%aft RIQPEEJSQQ(QOQS%Q a%q)é;be pHn@ @alflétg ucrll\ll‘l\ﬂi ip %Eﬁé 4 (yns type of soil,

e Cco

etc. may W&P@b&ﬁoﬁq‘ig@dﬁmpﬁ@ttﬁ?@f @?%Qr@tﬁﬁt Etrhas %{eﬁ@s?ﬁqilait%jg?“ata
relatively @ @&hiiefedtin: snyIBdeeratiafavoals Mayhaje0ind it@gpérbgirr ocess

steps normal |y associated with starch production.

Exanpl es of useful rice flours include the
W@al I y avai l able long grain rice type such as

"Renyflo R7" flour types in gener al and specifically

In connec?ﬂlg ggp&%es%it”%\feng%%%&aé %gﬁ gounﬂltlin reve(igaen lgnr(?c%séour zeag a carrier
it is genel‘aL\angaKeUrqd tReiss medh Four detivid im0 7o 0U@eHS type rice and/or “medium
grain” typ@qﬂeQg%ggrﬁjeQQQ@;Z%rlg@ﬁB&ﬁ@?ﬁe@@owBl ‘Gound graln ’ (e.g. Miillers Miihle

ei spuder meh rs Rei snuhle "Reis and
"Rundkorp ReysmghllL 1 mamgf) be qua@blmtg Uge fwgglcg SER wltlp] gvlé removed
(“brown ricel, &td.VRemyfid gROgeddrved refepbhai-andsng Jreibmrabalitm grain type

rice. Appﬁzgntgz%r frJan IGﬁgc‘ grapr?%e rﬁQQ\EE %qw Jrne?tcarfne Hcgteg@zfl c}fﬁ\galfeﬁqmother

raln rnce have a rel ative
flour typeg. opmr@ﬁfm@? cogﬁiﬂ %@%rﬂdﬁr'vsz@ Trew leRehe@HY tyBe r'é‘?r{JP‘HFSEGFTaHV results
in a powdpr @hRBh wpp@mhg Wbité esloho(deben(gﬁgﬂeﬁ ahd protept adnitaralapdhhghilling)

obtained geal |jn l%gnaggljamvgy Qvouﬁll'il& Baer br%@e ys}?eep}%I no%glw z?sls!jélateﬁ Wh sharch

producth@fE&qupleﬁfmfgsqfhlaqrf:eglo,qﬁq mp;)ygqa mﬁ Wﬁrcpilb évqlljgablgslong gram rice type
such as "R A ¥obaM@edinl @mgtd 208 spaoitalpe§. MBmyflo R7-90T” purchased

from Remy Industries in Belgium. Other examples are: Miillers Mihle "Langkorn Reismehl”,

11



and long grain rice types generally have a grain

| ength of about 6-8 mm or nore. Vegetable flour:
wegenabhe flour is herein defined as a fine pPOT®K2006/000677

made fromgrain or other starchy food sources. A

nunber of advantages are associated wth using

. veget abl“e flour as a carrier opposed to us o
Bayrische ReigipéiHe aReigpudgipehp R'C@t@r%'ﬂ?)%fﬁ{‘)ﬁﬁeR?'i‘,p‘tdﬁﬁt a?‘?%ﬁg flosy Most
rice flour tyPRE@e&B%b nald ritRBly Highgdmigeiehplratoeraoeadbbor PLBeTd)elt has
been repor%«fwcgﬂ?t}/\{gd lve(% %omgnveﬂ' :}g?e |n¥e He%%Cto Zi’t%v@? G5t \}eWIow content of

veget [ our
amylopecnavau¢vab¢reentrpf@|mwmecttmpromttléaorstﬁﬁwtﬁt & heraspeRty relatively high

gelling pon&gro'f fsu&xﬁlct%ttﬁﬁééh G'eﬁeraﬂ’ﬁ'sﬁor@@%ﬂthlﬁea)dnﬁ draiffirice 6ypeebavd s grain
relatl ve

nber s o st ar

ength of oG BREh g LT OGBS PE SR D4 Py A SR or about 56 mim
and long gedie fite Blpeandngrhishaala gramdmb@f alpiit Gs& Mpi OVEGET: abl e

flour is therefore both nore cost efficient and nore

environmental ly friendly. Use of certain types of
ﬂi@ﬁﬁé@etable flour as a carrier, such as e.g. flour from

Iong graln rice types accordlng to the present

ion r r f

vt Ty VAL UGB S48 b AR oy b o
sources. Afnupthen 9&adfantasias e Q?&P@@tét’ SV'thbJét"tge’regé‘iaBt‘?‘J'°§bFi ﬁé@rg'er opposed

to using e@ngt/aPcrh zﬁeé Eaﬁ*ﬁexe@tnbréa@varﬂékjﬁ is tlyat fROEIsGr mbeat doet efsiliehif raw material

omvons oSSR PO S0 LA SRR oy
Furthermor@wegttiable fldur issavpitads bl admpe uadiohited ﬁU%JUﬁsUP%P% pyiified starch is
only produ?gggrﬁftrnltec( §M8thht§§¥lo rgl-atlﬁﬁw QuNGQE bf tardhRodRESSL Bfarch

M h 3 R
flour is th&@bfoee botbfmaddbsiefiiat @na nae eheraarantaly friendly. iMse of cetfain types
of vegetable ﬁw a]eraEarh% gﬁ&a&l Eg Houfl] 'fr%hﬂbﬁ@??atlrﬂ A& inE@acS:bﬂfufd"to the

e surroundin
present inbstfoadHBRET e EHEr FPEK ERteEp B NESk ?fJHnﬂtﬁP?'ﬁgaféti%?ﬁpt"é’fked
products rebulfih@Hbmt )6p @8 cédted carierss betrahiremb apftuse, @isl/odratieeesting

quality, arﬁ:{%r l?e%gegtsﬁgp lfa t ?endd/greg Bldbr bk pcﬂrlﬁ'\le%iﬂrlnﬂéregqg ﬁFb%%c@fbased on

e rate y or partl i nt
pure starcbt atf@hdlp@tct m,eltéeseahwvmtenstnsm@aﬁ%tﬁrt@ AP0 Sk gce protein

(such as elg %yd’l@‘t\l@ﬁﬁ?)’ to ©k I&@{:‘lef’ |(|ﬁ)iérstf:rahy WEhcl)LIt)éﬁe&mgtthatar\mu bakential. A
use r {
creamy co?vﬁté%n {“ﬁg}e”ﬂ%\? e?rﬁ% to Se 8’18 e%f% f gf a‘og!ﬁﬂg%gte% Qeﬂ:\e cgrq)t‘él: raw

capaci integrate int
material. starch particles and prote| n matri x during the
extrusi on process. Such fl our types i ncl ude e.g.
fl our enr i ched vvlth d| esthl ve. en. s <SUGH

Flour that

2 S <
underextah;&m cals such as e. g KOH, Na(]—| etc. havi ng the

ability to partially or fully degrade the matrix.

Fl our that has been subject t dditi [ i
i the oy e e Bt ol 2 b ER S8 rrirs are
contemplatadlinadieir)n paiginulbi ek ugnof theil tapagity tredisintegrate folly oppartly) into

starch pa:[Pc?(es apg%h%gﬁto%%gméﬁm g@ ?é@ﬁ%@ﬂﬁﬂ?@é%%@@&@?& types

matri x surroundln starch
that woulgamsp@atéefcan@e apreinadssEHIS pinERBPY WETS ¢ a%‘éaverthe capacity to

disintegrd8® (H1€ Gtk @Npattidiés riteprpte@s@Btrixapingahé exuside proesss cakb flour

types include(:)g.rg'. flour enriched with digestive enzymes, such as e.g. cellulases and proteases

but also flour treated with chemicals such as e.g. KOH, NaOH, etc. having the ability to partially
or fully degrade the matrix. Flour that has been subject to additional mechanical and/or physical

treatment such as ultrasound, radiation, sonification, milling, heating, etc., or mixtures thereof
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Cake flour is herein understood to be vegetable flour,
preferably derived fromwheat, having relatively |ow
w@burmmoednt ent and a relatively | ow protein cPCL/®RR2006/000677
(preferably a protein content of 10%or |ess). These
properties are usually obtained by selecting suitable
wheat plant varieties preferably in conbination wth
may also §gye apeakeset Matie SEEHINOSAR stafqprardfessaid areamsush sifeble for
use in conrRktidd WEiRthe Rbgant afplickgdh.i s found in some cereals
(e.g., wheat, rye, barley) and their end products.
Flour with ow gluten content is sonetines referred
Gluten/cake flggr:" sof t " flour. No gluten is contained in rice
(even glutinous rice), wld rice, nuaize (corn)

mllets, or apmar e
Cate flouf |5 P8 badT RSN LS o LA ok P BRIy Soive ot S gaving
relatwelygdwwgletenedohtwt andPe eglbiiuesy pw bileor qonttng dpriefeyalply wgsotein content of

10% or Ié%ﬁé%e@or : o\%@éﬁﬁ/ cfblté?He(d bﬂ]-:ll&’bhﬁl @&%l&@/‘ﬁ@atfdlé}ﬂ varieties

ten have relatively high protein

preferabhy fgrogoipagian BRHEDIB G EHeEon g YR ?ftsy"o?mawn}tOéfﬁrt"'zer etc.
Gluten is Y@k oh Bemaveakaneegt, mr&emyedagﬂe@ aihdehéip ehdprdaacts hFlour with low
gluten coﬁte%{ns sgwe{)mggéer}gr%d to sg cs:glic" l‘? Tou r?'#e 8@}6 %Idia cgl%%eéllrp H%e ge%en
9|Ut'n0U5trt§el Meld ;ﬁ@@:e'ﬁ@'?%(colf@x mhlqtg: byekwheat, quinngy O'aﬁ'ﬂa'taﬁ@ Non-cereals
such as sB@@3hd ¥R QIVbRENSTRAS aly. EdRARholgREL bitRg. from t he

production nethods of this flour type. It is however

: understood that al so chlorinated cake flour may be

Previously,gibtbrinated dlonegas smmetintds usethes prledont. Chivdratedenkedipenwould

thereforeldA@QH BBy BiSathva lﬁﬁltn Bl Jodix aﬂ@blu@erpéo%fcﬁﬁ fbﬁgtr%mi%&!&d}@m .of Bluten
nore correct efinition of "cake flour accordin

would bemeakefled £@ pme AGHRE IR IHHY RaRtlsNsESPE JEraming: ol h{/iﬁr‘f‘ﬂted
cake flougis nbelpabhivieddymémompleaastie e wérld probéblpdad tcgtha:t[:@nentiat toxicity of the

flour andftl% Ju%%vé F%roh%eh%%%ﬂ'e%ﬁl%b& fllon’@tthqun‘gts&Bo? methods of this flour

ct’l ona
type. It 'ﬁowvéﬁq‘vm?ﬁ%@w Alee Halprinesgd %ﬁﬁl@ﬁgmay PResEd i m réﬁmectlon with
the preseﬁ@l’ﬂﬁ/@rﬁtonl Bvéh&g&&g’lbﬂhﬂs it kedinly &hbt @ﬁrdf@ﬁ’étﬁémﬁbkﬁment A more correct

defmtlonﬂ(f| Fc)aekedﬁoug agCQ)FéI edﬁ)%g Cm@ Snlwasy thus é}%gétgplﬁ%our with a

are prac ety UI't1es agsocrat
relatlve'yamrwrmf fcmefagfw @haém gt llowhthat gonewseivable thatciytemal
functiona@lyUh R Be infbdvRdelyabh@nbdr@d btheAPhsi GO BSEBUANEEhahicall iBethods.
ifficult to define clear border Iines with respect
to the precise requirenents as to the content of
The glutehwnrﬂehbinaAegq]agteéwu'r verieg giidbef modh defdodiengan thi pmethod of analysis.

Furthermbf) ﬂ?e‘?é lar%rbrﬁ\@:ttcgl (ﬁfﬁgult@s §4spBb@d Rall é?;glyﬁ:@ﬁtmegsh?en%ti bede
rm ne whet her or

content of E el iohabEnn eaBus Bl G Bheestie honarCuza Jehnd fear
border lifeakiithgespeti@abe pragise requitententhasgb ube torcemtt @ritnadibnal gluten in
cake flouI %%b&“ﬁl coghéﬁgﬂ v*rﬁh é&r@é Hggb%ﬁgﬁégt,eq\et i1 m§ﬂ Wity

| our “brea our 2 ur usually contal ns
determ'”ﬁtﬁ’lhéthﬁh%'h“"f@% Bewtie ﬂHeSt'ﬁP &F BigBeforayRsUp trpditiopalgake baking.
maj or part of the total protein content is constituted

Wheat flo ¥w9cL ll’\&% ut%gfcéﬁgﬁgtq?f GQC%%QQ%ILPQ S Sf 0&%@99@7@ tggé eJtrong

ures
flour” or @ﬁg_&_és Breagrfiour éﬁiaiY)GWtP'Pﬁﬁ@r@ﬁiaﬁgl 08e arftiFiRgPEfsekly ghout 12-
14%. A rhi6 RSES e (oeBiroteinfednewit PAdohbRLES B)2yieted. Si ze of
about 1 pmor even less. Amajority of the rice starch
particles apparently have sizes of about 2-7 pm
Figure 2. Rice flour particle of the "Renyflo R7 200T"
type magni fied 1000 tinmes using SEM
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This rice flour type apparently conprises very |arge
particles (50-120 pnm) as well as particles at a few
w@eoo7Bigus e 3: Rice flour particles of the "RePgf/D&2006/000677

R7-90T" type nagnified 1000 times using SEM This

rice flour type apparently has a particle size

di stribution which resenbles that of the rice starch

particles in figure 1. Figure 4: \Weat cake flour

particles magnified 1000 tinmes using SEM Large

gl obul ar wheat starch particles can be seen faintly.

Fi gure 5: Extruded rice starch conprising 35 wei ght%

: gni fied 1000 times wusing Scanning

Brief de% fe‘bl c[bgjsggpy (SEM. The raw material is

depi cted in figure 1. Fi gure 6: Extruded rice flour of

. the "Re |l o R7 200 type ris 28% enul
Figure 13 e SREIY el Tog0 e MO HERT B LS Secer  foStopy (SEM).
A few pal¥icles bscopyizé¢ 8EN)out Thes er evenrlexded mmautednf trar mideegtarch particles

apparentmgg izb O %\éﬁti‘ﬂhﬁe di stribution that is conparable
at o? the extruded rice starch in flgure 5. The

Figure 2r §Wer§'ﬁt"el?a]r%\¢'e PEtge BREY B RY #0PT giPe mpanifipdipRO tmes using SEM.

This rice Bydrtygesbpararly fcooipris@f varp eirgdRearyitibo( 3871 OTM) by pell as particles at

conprl sing 35%enul sifier and magnified 1000 tines

usi ng Scanni ng El ectron M croscopy (SEM. These

Figure 3arice fidedrarbdecef tharRenyfe RABPEHYPE Brapaified 40@G Yees using SEM.

This rice db&*t?b@%}ﬁda@éﬁtﬁlhﬁ% al par§@ERAE ablrButieh Whidh r@ferdol® that of the rice
rice starch in figure 5. The raw material is

starch pa&é‘ﬂ? PagYied-fi gure 3. Figure 8 Extruded wheat cake

Figure 4f Mjept cdafiiouspartcliesstaenititd L H0eimenesimagin f iasge 4I00@ar wheat

starch parid&ScaH¥eRgen REANNI Ng El ectron M croscopy (SEM. | t
ears that the coated !gl obul ar st arch (gartl cl es

ave
Figure %ggﬁ“?eéll nes SEICH FYRTIRG FAPEENTP STWIsYienpps magnified 1000 times
using Scarpinyeédiion Mitrbsroph €SEMY. ITts ran nptoessiepittee in dgure 1.

Figure Gmé&g‘ﬂ#el% rlc.je‘cf‘lo?le@fJ tﬁ:\geﬁ/ﬁﬂrw?ﬂdc RH %ﬁ(ﬁT %y;ie':&ogrlrﬂ’rgln% 28@%5}%&%@r and

our o Korn~Rel sne

magnifieg ¢ BR0 BHAPFTIRI ﬁ@”ZB%E‘%Q‘i‘Iﬂné‘i“FrPé@Péﬁ%ﬂ%a@r hee @@ ugodgoated carriers

appear td hiRSa di5d d]g;;ﬁ@t&igﬂﬂhﬁws[ﬂoﬁ"@bfa@rél tMtBaftQﬁ(t}ﬁhpyxt(@lEMrice 'Ehﬁf;h in figure
truct.ur.e .o e, faw-material is very sinmlar to that

>- The ra%v gtlsngl i F%D?ﬁé ff)glu? 3e icted in fi gu?/e 2, i.e. having

Figure 7r &mwem risedleugefdiha "RemyilcR ESOT Hypr v pridinge3 Betenudeiier and

magmﬁe@ﬁ@@@ﬁr‘hé @§@§&a€‘ﬁnr@>@lédﬂf$ﬂd~4;£ﬁo§&p§t§ﬂ¢ﬁ Th@@@x@ﬂu@@d kébted carriers

appear o b L5 P hglisih R BRI Bt B feh B gtosep fovre
5. The ragnmbieiiliie depigtdd mafgmiré Bed 1000 ti nmes usi ng Scanni ng

Figure sEIEs%GMéanNrMa@ EaQéCfQJBV c&r%h@mg ﬂ%%tﬁéﬂ‘er%ﬁa Hb@'n%d 1008 times using
| qur was ni X

- % sodi um he
SC&‘””'”%%‘F%?S’H&@HH%CPEY (5’2“‘)\7\6 W?ﬁﬁ%&g ¢ ng'ééf‘t?b‘é‘ﬁft'c’es have
been reldaiseflifrem e labd2OMout | |gnzess imagnnddticaitb nheéxtrusonexbrasdethe raw

terial bl QL ¥ 4the ‘Mdlers M hle Langkorn Reisnehl”
materia O%E'Cgééj Fc‘?&% in figure 9. Figure 12: 5000 tines

Figure WHqudcréﬁelf@Hr off the nB Uldsrs MH‘B'@d‘aPQ'@én Reig@enloftyRef@mprising 26%
emulsifiet bbd magsifidd b draegiandiScanning Electron Microscopy (SEM). The structure of

the raw material is very similar to that of “"Remyflo R7 200T” depicted in figure 2, i.e. having

a few pm

rather large grain particles. However, the extruded product resembles extruded rice starch
depicted in figure 5.

Figure 10: Extruded rice flour of the “Miillers Mihle Langkorn Reismehl” type comprising 26%
emulsifier and magnified 1000 times using Scanning Electron Microscopy {SEM). Prior to

extrusion, the rice flour was mixed with 2 weight-% sodium hexa metaphosphate.
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Rei smehl " type with 2% sodi um hexa netaphosphate
depicted in figure 10. Figure 13: 5000 tines
woragnioiioaat i on of extruded rice starch depi ct eBCT/DK2006/000677
figure 5. Figure 14: A® shows a schematic
representation of a single screw extruder. B: shows a
Figure 112 ??{3’? 'énlreg n%grr)urﬁ%gt o%tsoq;ttée Pft?ude% r%g lfll?ura%fgf\gw l\mll SlWe La?();/korn
Reismehl” évpﬁadwt@mndmurﬁo?rprl sing carri er mat er i aI and vvater is

Figure 123@65@) GH@E&%%nWi@Q&Hﬂd&C{hQ Hfﬂrtﬁkﬁadh@@tﬂbtﬁ\g@f tﬁpwg%@l‘mhl@ﬁangkom
ong

Reisment” 3P Wit pesepl5h ey BE TR PRI AP B PO it t er
Figure 13M30De JimeFintagnéicdifon @eixiruder pa mrcadaﬂnytsdm figlirgsdosi ty
Figure 1491 @h&ﬁzjs YELRM 50 ?Bfrb%n@egloﬁ% bisigl I RESS éﬁlud@de %E@E al s

continuousl'y recorded during heating. Conparison of
schematic sprrgsenti e’ @i @b'eFQEVﬁ’W POORE>X(PICe flour type with a
Figure 157EXlngpgRlk bhalgsipoiistbgityastch dsamphlcomPisifg tareief inatdriat yewater is
contmuou%’l\%}e%a%eplecglng ?Lclmttnlra]g CB%FQ%Son%ﬁiﬁée&F?Qﬁn& tR%Sn(Iti I%Qn gEe‘W‘l(ﬂJr and
long grain gia [flpy, siesp‘%tﬁ@b'sﬁbﬂh f@ﬁ’mé’“&'@‘lsd‘ﬂq'ﬂﬁ) conprising carrier

Figure 16T@eﬂirnb%1|0|r@€ﬁ|alei§ G)‘scb§ty &%dld’tkbﬁld:&lnﬁnﬁﬁ@@er@tdmétérriangwd water is

contmuou%& [F SRk ac%g delngaFath%ﬂ Cgmpgr?sgo?l 05 gﬂ%egtoF 9¢ ﬂ% gﬂtR% (nce Hour type
with a medinregdlingrpoing) atdseemvflcaR?rfaidqcf@uothpMetpaarmmgg@lhrpmmeir, possible of

the long gReiREIREY, respiByep).n sai d powder product conprises
articulate carriers coated with a surface-active

Figure 170[96&“8&8&“ 8haly$ipivirceriar A VtopeTeITNS ArHemRe sl and water is
continuougly b FdREIuping paatingg Campaidonrog obyet ot yélivg: oheat Sarchtaned cake
surface-active substances of |lipid character with one

or nore particulate carriers, and extruding the

m xture at a tenperature of 80-180C t hrough one or

fi
I st Q3R o F =50 ) GG BIS B PSR R PBT A e product,

wherein sfi¢ gbud@garodict oerepriges werteuliatrotegaers codad wih arserfaddediveo
substancetolﬁﬁplmcﬁgrléEﬁr F%He‘?ém%Q;d%étﬁH@ E&ﬂpns@ pFeIE)gnﬁgaﬁ Mighre by m|>%mg one

nprises rice flour wt el erature of a

or more Slrr%tac?éecsu'f&ﬁﬁé‘ﬁeﬁ il “péda‘ih&ra}CFeé g” Il ‘B'ﬁr"rl ngaéi'é‘éi“‘?{? taneers, and
extruding texhidt@ek Baemperagxe b08®0l0°®t§hrddge obalr irere oliges] wBsrein said
method is Fhi¥ rfchgrléfzteﬂféd t\f)ﬁgnef &ﬂﬂb g%gh@fo%\)ﬂn Y&?uréé ce, wherein

said rice our Is adae he mXture prior to

extrusion; d) the carrier conprises cake flour,

a) V\mﬁr%ﬁ TH°r§d'i“‘H gefa%éa"ﬂ Bt Fd?’? tﬁgg%a“”ftbretﬂﬁ@r M REHBr i or
t'h camer comgi’[ﬁes Tic I?If)ui ﬁ{trﬁ r%relhm]; E:g)n)wlpea’a glren?efgagtrleg l ??{]Cl[, (\)Nl%\erein
ssaafi uhe ib@uftls added tamle mh@urgmﬂoomtwglopr otein matrix

) %@%rr@ﬁ‘t&#\ﬁh&@ rﬁE f30r d&FEd rrowhBReLRISEHE ritd, Q/H{erénﬁ said rice
ded to the m xt urepprl or to extrusion.

In
%’I"éﬁ'? deHBUTRENE PRPRE FETYSE i s char act er i zed by
d)tm@ cerriemopeposesfcake flowswhgrein sl 4ARe AOD7S O4@BUS the mixture prior
RETdEI2RA6/ 000677 e), in another preferred

embodi nent, the nethod js characterized b})’ t hree or
e) n%mleéagferf:@apmeégfegetable flour that is capable of fully or partly disintegrate into

flour.

starch particles and the surrounding protein matrix under extrusion at 80-180°C,

wherein said flour is added to the mixture prior to extrusion.

In a preferred embodiment, the method is characterized by two or more of features a) -
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a) - e), in yet another preferred enbodi nent, the

nmet hod i s characterized by four or nore or of
woeavios®gsa) - e), and in a final preferred enPCUDRRIV/000677

the method is characterized by all features a) - e).

I n one enbodi nent bl endi ng and extrusi on can be

performed with the aid of an extruder

o), n snctbigrresleged ETbERepr.Are Iy E ERESERTR e Bypors oFfeatures

a) - e), in &/&Cénléﬂfé‘i pRFEIFENEHbEBBENT, ltrrtgme’mobnsghwasdfte(aned blaéowlyy more or of
ensi vel

h bhafactkRRed by all feat
faﬁw@sa%x?%ﬁ@ﬁ&ﬁa¥@ﬁﬂg?£ Séenga ?h%g{%%%d% e invention o
a)-e). furthernore relates to pomder products (coated
carriers) obtained or obtainable by such processes.
In a second asp ec t he [esen t t
1o one emigER B GIRATCONYPPSHG AP TEULAL D CEal o tuiPado- o
twin screwvdxtfudar. s)m'férabh?, aretaxvedmwwc@dm elpinphty reydifngcn digh shear

widhempehanrat apbuesd-
thereby mwsggg%% l?egmo thg‘%]fégéﬁ%vahﬁgexﬁreétur esdé a) said

180°C.  powder product conprises inorganic salts in an anount
of about 0.01 - 5% b) said powder product conprises
The inventictr%fg?tg%%ﬁcge Sr’%\ﬁ Sy E&%Je)r %lr&% %Qggétba Larﬂ[&n‘%s BbidinZalor 'oIStamable by

er el are derived fromlong
such procagsed-n type rice; c) said powder conprises (i) coated
vegetabl e starch particles as well as (ii) protein

mat r bst ance wher n n
Ina seconpraépég);e@ajpé%egt wyesérmon ral)ageg % p)ow% ld?r()dbc)t ég%?ngﬁé bé’l@igulate
carriers cdatdd witiab edrfateagatie pastance eéhraﬁ dh?(rl?’fi)?" M"@feé” ﬁa'ﬁﬂPWﬂ% product is
further ch?éépét‘l%@ﬁ?onmgﬂerbf the fofWAn§ kdakurdse derived from cake

In a preferred enbodi nent, the powder product
is characterized by two or nore of features a) - d),
a) sahﬂxﬁﬂ@tb&ﬂuﬁkﬁﬁ@h&&dn@gb@dﬁﬂﬁﬂhanEﬂEprWﬁémUbﬁ@duéﬁ@As

b) sa %P{%{N glrodagtdco?ﬁmts&r(%ecog{ed@g rEh nggrtlcfeg ahyl (l@ﬁ)réﬁeln mgi)rbx

ferred odi ment, powder
supstanigst whereHarangt(d ?rfé’&f'v%fr?f&d?“goﬁ"a}?o%e Bfe'of
) saldSRinwdee Sorprises @) codtbd Beditafiestaeth el asent!l 4sh@) protein matrix

sugﬁtrat%%egg{/v érfeelnc rrl de(f %ér% Jeﬁ‘litl%(yfrgﬁw J%@E{a'bbé fﬁgﬁf I ved from

I cul arl ed
d) sashizodieneraduct quewppraqeq Ql)c@ﬂaéﬂdest@réP PP@F‘%H@ é'r)u RF%H“”f P
sub@KBcds! RHErWN@Bdnd (NpMien@ril ergindaga fieant ent and a
protei n content of 10%or |less. In another preferred

enbodi nent, powder products conprise salt such as
Ina prefeSr@dlelnmodlrpﬁJtta@smgwder prg@;c@psmharac‘pgggﬁégy tMe or pere of features a) -

d), in ano%%‘ﬂ1 ﬁ Q%én?lo&ﬁm%ﬁﬂ gﬁé Slvder %Pﬁcﬂh@i;é Qh@{a@c&nzed by three or more of
features Eﬁydg @@ﬁ gb\?e}ygsﬁg@shé L ol%%n gsnﬁ%'ftl t?%ﬁgggﬁr rt)roduct is characterized

byRmroﬁmbhﬁﬂ&HQQUﬂehydF@gencarbonateS and hydr oxi des.
Exanpl es of suitable salts include: sodium carbonate,

pOt assi um car bonat e, ammoni um ar bonat % C table fi
In  prefepEnU OB BST AT CAPBA R 1 SURT N DTG o Vegetable lour.
In a partid{&Ty PeROARD bbbk 0bE PaaEdate teyderogean\mdb‘mmtcelse flour wheat
having lo ygfyﬁsré rPen adnrdo prggeﬂ{g%g&tt%f 16‘«9@%&@

car onate,

In another preferred embodiment, powder products comprise salt such as sodium-, potassium-,
calcium-, magnesium-, or aluminium salts selected from phosphates, polyphosphates,
hydrogenphosphates, hydrogenpolyphosphates, hexametaphosphates, carbonates,
hydrogencarbonates and hydroxides. Examples of suitable salts include: sodium carbonate,

potassium carbonate, ammonium carbonate, calcium carbonate, magnesium carbonate, sodium
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phosphat e, sodi um pol yphosphate, sodi um
hydr ogenphosphat e, sodi um hydr ogenpol yphosphat e,
W@ ow7omokexamet a phosphat e, pot assi um phosphat BCT/DK2006/000677
pot assi um pol yphosphat e, potassi um hydrogenphosphate,
pot assi um hydr ogenpol yphosphate, potassium
hexanet aphosphat e, sodi um al um ni um phosphate as wel |
hydrogencagboaplie, RPtRESME hyHEAgeRdarbanatey ammansth &y drgeestcarioggte, sodium

phosphateegma'h%%hostp'ﬂgtes 'd&fl@ﬁ ?/@a%bél\’;ﬁ]ﬁm ,a8eRnPhydrogeindolyphosphate,
character is sel

sodium heﬁﬁrﬁaﬁxpp%sgpﬁﬁ:egotaﬁ%wa phg?,ﬂﬁlag% BPV%%?%S?% Sypggssblh%% ngtagilum .
hydrogenppobphgke; petaskiest eydsogendolgbhyosphrase axtassiim hexprmetariebrhate, sodium
alumm!um oE%l%athas n%s 2APehidL & ekt des, acetic acid esters
no- an di gl yceri des, sodlunstearoyllactyllates
C|tr|c acid esters of nono- and diglycerides, nono and
In yet anotherGeéfyirb@eindbilited ites Surbicemoinge subpicindk g lipirbeliagassr is selected
from the gﬁO\Fpt g)rnlsgs ﬁiop n%c'nt g ))/?erﬂjes MO%%s- a‘fm% (ji‘%c%h}f&se bQSl%cerolestgrs

pro eneg’[tc{co nmonoesters, lecithin
diglycerolésterd- Ineisrasid Fgers o Mmee= st dighcarifentacsiccid gaiers of mono- and

dlglycendé@@%DMB@ERMIIMW%W&UI@BM&S efHosbf &eT digigceraiat i rhagkand

dlacetyltaggrfcaﬁt?{a geag)ﬁp f:uacf dlg g(ger'dlﬁs,?(ﬁrta oé( e&g{)satg%%no ggd dllglycerldes
polysorbaten, propylenegymolneenekestefs; Ecithia, 4 f q@é-'mém'f@rﬁwﬁ@w‘?@we aaent such

as a doughti Plto@lngg{g%m k- Jgﬁgh %Wu&glea%{ﬁnti&k a‘g!;%ﬁt laMmeat water—bmdlng
Con

ectroner fD armaceu ﬁ b surface-active aI% ,
ImprovingEAUET, B3 EELE AR OB %h%&@ £ b IUSEL A ipe ¢
emulsifier|Th Xhél Feas enblhﬁf' @oh cryfs’ta@fgaj\/\ab{n}qdlfvhg agamntffac eseaotcprvfectlonery,

pharmaceﬁH%jga'?acc% ?egé'ar{t it g[lff?é é&t:@@%é{@%dﬁé \Qelﬁilzscé’rmlmxtures

cerol or
thereof. P@jﬁ@élwsﬁleéua%C@pﬁweéHEStaq}%%p paftlab]estsl[ 9fcaepcayhyd5c g[gal&ql such as
ethylene é]flcol Sloélbtetr@“ ar dfviatdan@dms&didp kghyfeat gy calcdrbf glyderop tai stpai, loy
sorbitol, W\Q{%] zaﬁ %aatglt éactfyagclléj ém? E)[gtgongl (’f\gftlg acm_a!séu? cz?t?lc%udt ﬁn%ﬁ@gélé: tartarlc

aci d, such esters.
aadora@@na®mdrﬁeﬂMént@@FW@ﬁ§“¥ﬁe powder product accordlng to

the invention conprises 0-20% sucrose, preferably

- o)
In vet and SR P e PRAToRatpBiEk secp i AR ARG a0 o-20%
sucrose, ﬂreﬁemb&s0{1@°/u8“80!@fpr®’§@hlmbﬁ%eﬁnﬁ)ﬂ@dtj@ﬂeéerﬁmy PP EPEPE i on
of baked goods. It should be noted that enbodi nents
and features describ % in the %ontext gf ong of. thearationof
In a final a%ﬂ?é%t“%e PigFeRtHRVERAR EHEteF /LT O GHLPRE A PR d" PRé
baked go@dsher aspects of the invention. Al patent and
non patent references cited in the present .
plication, are hereby incorporated b referen i n
It should Pﬁepﬁedéhi*t. W%ﬁ"m%’féam%ﬁtf%ﬁew ipgd IRGHF FBRELE D B”‘Fr?spe“s
of the prekaifittilnaintidebRblapplyno tieothel dspattagf thenavdntiobi ng
exan”pl es. 17 WD 2007/042045 PCT/ DK2006/ 000677
Exanpl es Exanple 1 Extrusion proces: Coextrusjon of
All patenttamg negrRatelt raiftENsATIFLICAR Bre praserkaeplication: abn herely Weprpgrated by

remnymeEVﬁﬁﬁ-gﬁmde screw extruder at a tenperature of
20-170C with a

The invention will now be described in further details in the following non-limiting examples.
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500 mm screw with the follow ng elenments: 1. SF,
 ength 200mm pitch 50mm 2. SF, length 100mm pitch
W@m04845 SF, | ength 50mm pitch 25nm 4. SF, PENDKR006/000677
100mm pitch 15mm 5. RSF, length 50mm pitch -15nm A
750 mm screw with an alternative configuration has
been used as well at a tenperature of 120-150C 1.
TF, length 200mm pitch 70mm 2. TF, |length 100mMm
Examplesi t ch 50mm 3. TF, |ength 100nm pitch 35mm 4.
Kneadi ng el enment, length 50mm B4, 90 5. TF, length
100, pitch 25mm 6. Kneadi ng el enent, |ength 50mm B4,
90 7. TF, length 50, pitch 25rm 8. RTF, |ength 100mm
itch -15mm Table 1: Extrusion with different rice
flour types derived fromlong grain rice under various
conditions: Carrier 1 111222222 Salt addition
ExtrusionrprBcd3: C - B D - - - Emulsifier AAAAAAAAAA
Screw 500 500 500 500 500 500 500 750 2x500 2x500
configuration Rounds/mn. 200 200 200 200 200 200 200
Coextrusipg@f H@0erpirg apd @r30vfierOae bret d@1e- orga ClegBal B4 @oullig saew
extruder 3ila &mpPadfe 461200 APOR4iBA2045 PCT/ DK2006/ 000677
00 Eﬁotent_tl aL gl/f) 35 35? 38 28 30 fat) Wipping test 57 57
mm geew With e JolloWing Llements: 4y \mhi ppi ng 360 340 340 360
1. SF, lengB4 23G7m3p8c3ABNIB89 364 nunber 5 min. Wi pping 335
. SF, 1erR0 18 Am33%ci384n 347 358 318 354 344

. SF, length 50mm, pitch 25mm
. SF, length 100mm, pitch 15mm
. RSF, length 50mm, pitch -15mm

Example

nn b~ W N

A 750 mm screw with an alternative configuration has been used as well at a temperature of
120-150°C:

. TF, length 200mm, pitch 70mm

. TF, length 100mm, pitch 50mm

. TF, length 100mm, pitch 35mm

. Kneading element, length 50mm, B4, 90°

. TF, length 100, pitch 25mm

. Kneading element, length 50mm, B4, 90°

. TF, length 50, pitch 25mm

. RTF, length 100mm, pitch -15mm

0 N O bh WN

Table 1: Extrusion with different rice flour types derived from long grain rice under various

conditions:

Carrier 1 1 1 1 2 2 2 2 2 2

Salt addition - A B C - B D - - -
Emulsifier A A A A A A A A A A

Screw 500 | 500 | 500 | 500 500 {500 | 500 | 750 { 2x500 2x500
configuration

Rounds/min. 200 | 200 { 200 | 200 200 | 200 | 200 | 200 | 2004200 | 200+300
Carrier 31- [ 33- 133- |36 26- | 26 29- |31 35 35-36
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nunber 9 mn. Carrier 1 = Renyflo R7-90T, Carrier 2 =

Mul | ers Muhl e | angkorn Reisnehl. Salt A = 1 % Budal
wQ38/0§xaxli um al um ni um phosphate), Salt B = RCEDK2006/000677

Sodi um hexa net aphosphate, Salt C = 1 % Sodi um hexa

nmet aphosphat e supplied via an aqueous solution, D =
Myl lers Mihle “langk Reisnmehl" mlled using a

potentialffy okhda Al ne3AG i1 1:| paricle si|A® ywas rleduced
fat) fromp3 we ti%particlles|larger than Mpsh 140 (106

1%

Y AN H ~oele nat antl ol Ao i het " fr A

Whippi TPoHUj7ano=gatif f [SAY it v €S O+
'ppm%%ys% o] 579 9 %};enﬁ Si f5|7;r Fy Ptﬁherzztl)re, the YL

(9) funct]onaljity was al so |inprovefd in sponge cake batter

'57

WhippingVNi PP| B&h T[eab- | BRI [Sidd §T A34E 995 [BeE 4343 [ 389 364
Isjfier] B =lE 475 + K 471 + E 481 Emilsiflier C =|E

Wy
”“mber§%”'+ E 471 + E 433 Screw ¢onfipuratli on: | 500 fhm 750

Whippingrm  of 32x§@3onBiaguidioe |exti3ssi pp)z |[\BBBppBINY [MBIDEr S | 344
number@%r’?r whi gpi ng|{ test| (sanpl e size): A =45 g, B = 57 ¢
CE 741g. 11t appearsifromtable andlin particul g

11

fromthe SEM pi ctures in the fi gures that extrusion
Carrier 1r=eag|.ln§,ﬁo RmoaTechani cal shear of the flour grains. It
Carrierzf— r Hse earé th tl the carrier potential m ght
Ao BEde LF%SFP ddi tion of various salts,
Salt A = Wd/folBaﬁalo?iioéf(sceiﬂum abllrromuwf&)ﬂmaee)s, etc. Exanple 2

Salt B = M;O%H%@@g,p&gb% tgsts: The test systemused for
t est sadoaeof ext ruded

Salt C = én’ﬂISZ’F“FJ%E'PEI’@&P‘?tP%’?OSB'Fatﬁ5“9@?‘1 Ji® ayaaugossHsAition; n
D = Millers Miles "WirigRor86&jsnab8' roile® Béing a\MosHEWAIBHE KGXmill: particle size

was reduE@@ﬁSﬁtﬂ%\% rbt 3%“%% gﬁ %&ﬂq40](?0ép€mggoﬂ) ﬁ%r%"?amer

potential yyas ore3ssA £iogt 26 BF 2% °/swt§g‘@r Fustheoparki FhedtngHonity was aiso
improveddio\Wieiige cakd Yattbremtippih@udst. 19. 4% wheat starch, 0.2%

=t 2 baki ng powder. The whi ppi ng machine i s a
5%%205%5% t he whipping procedure is 1 nmin. In

Emulsifief Brstf 4dpitve A7t Hep48lmin. in third drive foll owed by

EmulsifieA 00t hewys4 |iuny 4imgtdird drive. 550 g of batter is
taken after 5 and 9 min. whipping in third drive and
transferred to a spring (260 mm di aneter) for baking

Screw copfigugstior: (30 exm, 30 B0 Cr 2¥¥0 ppimfontietestresiomsul ti ng

Whippingf fiudmB s b REH YbpBieS tdsD BsafipRedse)f hay abllse 37 g oF¢anpl g. 3
RVA gel i ng/ pasting tenperature:

Emulsifie

It appears from table 1 and in particular from the SEM pictures in the figures that extrusion

results in a mechanical shear of the flour grains.

It furthermore appears that the carrier potential might be modulated upon e.g. addition of

various salts, variation of extrusion parameters, etc.

Example 2

Whipping and baking tests:

The test system used for whipping test is a dosage of extruded emulsifier/carrier of 45, 57 or 74

g sample in mixture with 968, 968 or 926 g whipping premix respectively, 500 g fresh eggs and
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Instrument RVA-4 (Rapid Visco Anal yzer) from Newport

Scientific, sanple 3.0 g of rice flour/starch + 25.0
w@2@estiohs ed (pure) water. After 10 seconds f aBCT/DK2006/000677

stirring and 1 mnute at constant tenperature 50C

heati ng under constant stirring and viscosity

250 g of E%aﬁ%?nﬁw@twﬁrﬁm emixt @ndnfs df%l@ﬁ%u&#r 5 Qg’o g’k %d%g( powder,

n tenperature is const ant

31% whegt Bounyl 3 f’ W&ﬁ?f L6 he” /%Sé'teoe% Lodakiag @ﬁwrﬂrr Be whipping
machine tsi avBolpdfrt A200vhmlithe svhidping frecelnee Bt . m:gﬂtss drivegithéras Aedl in
third dnv@tfolﬁ)mﬁt@' gng%hgg?erﬁ ﬁt i ﬁrtr??ggvet %Sngdfsot er rsgz?kefnualf%er 5 and 9 min.
Whlppmgg@m'r%@ \ffoq'\ﬁ’ttéa“éfeé'eﬂ ¢ B $PYRG @&Or rnmfdl@netre fswb%hrrw at 35 minutes
at 180°csummari zed in table 4. Exanple 4 Use of coated

carriers in sponge cake production: Results from

production scale extrusion of rice flour "Renyflo
WhippingRIUNQIZETS resntiiing firwnBwhippine testing appedr diofn @blerieci pes

conpared with the same enulsifiers and rice starch has

given the sane whipping functionalities (liter weight
Example @f batter after 8 m nutes whipping tine) in the test

systens: Table 2: Testing various emulsifier

conbi nations (defined in exanples) Enulsifier recipe

pi ng Extrudate Rice starch Rice flour premx

RVA 98'“%%@@%6%8@@”85 g 333 g/l 307 g/I B 968 g 85 g 334

g/l 354 g/l C968 g 67 g 277 g/l 276 g/I 20 WO

InstrumePtOQ\Zér %4 Oéﬁ \P co I@83 e%egférf)@ e?,\g)ggt; eer% f‘?’l’ffdirangugf%%e
flour/stargl 23. ﬁlgecreﬁtﬂéﬂdr(perre) okteBbAfger(B7secondsSastptigirignanal X nimuge at
constant VHrﬁ;ﬂerg@ge god@hééﬂh& gn@r%ﬂﬁ%arﬁt%%pr%‘gt éﬁﬁe\hé’cosraprgmgsurérﬁért} from 50

to 95°C 1 it &iFDogt mHLerib A e P e S e PR POIE:C SRS
minute aptheatling ftd 604G is HOnedotibhatat tirse af €h mikut2901s ahd erandirdnP ko
marntarn&ﬁé&t‘ &gsﬁ%m’@ﬂ{pera-mr% Bl gcp re[bgstgﬁ‘ﬁg rfﬂﬂﬂ?vr%c%sﬁ% F(%_t'gpc?aﬁ b é% Qample

procedure 1s rst dr
Recording er‘-he”g‘gnF?or'Pts Phe ’ﬁ'l’ﬁtrraéedd'r“lf@e15T15Ia|”6\1§§ﬂ‘”t?y'29‘?1t5‘ttﬁ@ﬁ 4 m n.
in first drive. 550 g of batter is transferred to a
spring (260 mm dianeter) for baking at 35 m nutes at
Example 480C. I n addition to the inproved whipping stability
and baki ng properties when the extrudate is used it
i's aI so found that the usage of rice flour conpared to
rce starch ds the sane shelf life of the
ke P

Use Ofm% R&8 50" PP%o s wel | as pound cakes)
recorded as a soft and nore noist crunb of the cakes

Results frb@ﬁﬁ%B@JtroWsHIe @xtfrusrlﬁr &H&Q@Io&t LR‘éH))ﬂB %73{}% LRg rent
S

n alities of are u
emulsifie g Sy g OL I 44 3450° BESERS 5958 HAFCh e alyanihe some
whipping siratiohelitiPe (litel walief bReei gfeer issmihlesgvhigget abkrinahé test
systems: 400 g sugar, 400 g eggs, 440 g wheat flour and 5 g

Table 2: Testing various emulsifier combinations (defined in examplel)

Emulsifier recipe | Whipping Extrudate Rice starch Rice flour
premix dosage

A 968 g 85¢g 333 g/l 307 g/l

B 968 g 854g 334 g/i 354 g/l

C 968 g 67 g 277 g/ 276 g/l
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baki ng powder. Dosage of extrudates are 32 g (1.9
wei ght-9% . Hobart N50 whi pping machine equipped wth
wa@:2@paswkn i s used for m xing the ingredi ents, PAT/DKR006/000677

at low speed (first drive) then 5 min. at second

drive. 4 tinmes 350 g of dough is then baked in tins at

180C for 50 min. Surprisingly the application of rice

fl our based extrudates are addi ng extra vol une (TexVol

The test $ystamn useshfos thiBWpBingttéxit s & dedage W X troEAISINBSTidyy @Bthr of 85 g (67

g) sampl¥ M%urQmeE%BSg Q/‘upH,n Femiz4a ecfl\pely; t‘5(;(‘)0 P nd, 951?(?250 g of tap
ased

ar e to the sane sage o rrce tarc
water. Th@)&’i’?%%ﬁ BEemix gpsstsef 43a8% S\V@i’ruﬁez /a§k'ﬁgn%cb@t"eaomr 3pgvheat
flour, 19.b#sebean Bt ti, RPYIdalt @n8 Rage Ibamhg poweerd hﬁéJWhﬁaEmglrﬁchin%ﬁs a

Hobart A%Cfocér%ethi%l%,j]i%(g Erggéq%ﬁ%les)e(lr e?ljl es’f clrj\:la\g%? t %b hﬁ?&&%ﬁigﬂﬂV&
followed ipheratharghmimdesirst dgve. 25§0\ﬂmf23©t¥¢v g4z04erred to a spring (260 mm

diameter Yot bBKRHAEEORIRALs M Mokci NCONC O OONOV YV CO
NNC Co MG 0) O4) d MdA) - i COCON.--1 NN
LNNV.--1COCOCO UUoCDO0O) CON=-i 0) It N,-4

In additiog@o tige ihproyed whippiniNstdblityCIhdIrak@Q vopertieO@hel) the@xtrBddNe is used

it is also %Una/tﬂﬂt khe 6&9@ of f‘lce ﬂouq‘ anR:aMon ﬁwﬁ Fot ]c_h 8@\4% the Haévgshelf life
of the bal(é)é q_qo?s poEge @l{tes RS MeU)as G?U'—M Wkﬂp)@@@gyd as a soft an more moist

crumb of the cakes together with a fine crumb structure and in general the eating qualities of the

baked goods are found to be equal to emulisifier powders based on isolated starch.

Pound cakes: Recipe is 400 g vegetable oil, 400 g sugar, 400 g eggs, 440 g wheat flour and 5 g
baking powder. Dosage of extrudates are 32 g (1.9 weight-%). Hobart N50 whipping machine
equipped with a spatula is used for mixing the ingredients, 1 min. at low speed (first drive) then
5 min. at second drive. 4 times 350 g of dough is then baked in tins at 180°C for 50 min.
Surprisingly the application of rice flour based extrudates are adding extra volume (TexVol
Instruments, BVM-3- this instrument measures bread volume by means of ultra sound) to the

pound cakes compared to the same dosage of rice starch based extrudates:

Table 3: Cake volume using coated carriers based on either rice starch or rice flour (Emulsifier

recipe: Ex. 1)

Emulsifier recipe Rice starch Rice flour
A Index 100 Index 111
B Index 100 Index 108
C Index 100 Index 106
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Table 4 re@stfs &)suOyndEy @6tmr@per(tlgs @hthﬁ erlq;@ QAT iED twp@ @qg};seg hﬂem It
should beNo%dQ}saMarﬁlé} p@t&atha’r br e CBH&GR Mw hiterials id-tabfe NaM Mrf2rNotential

recorded wNwout aEy mﬂ&%xor]_oféa% a‘f\d WI(E?IOUt VHU%@ ex¥ru§}oq_ pPrﬁame%rEEne w;%))ut any

addltlonal\mlam@ epweaxs @m(iBe @xathp@s labeveQhat cartien potgntidkag well gs pther

panxnaexﬁhﬁgggéﬁﬁﬁgﬁﬁ»Pﬁgﬂ§%@996/000677 Table 4 represents a
su ry of the properties of the various carrier types
di scussed herein. It should be noted that carrier

The prodlmet@fﬁts'tlﬂd; offhe tefvraui sifieri courtirfeaivio tid gicd B appedrails| cewHitea firee flowing
powder wct a neS{ralpogtf%mﬂ'a%ur of rice which easily can be blended with baking flour sugar,

egg and dairy powder as well as baking soda and cocoa or other spice (flavour) powders to yield
a ready cake mix for household, craftsman or industrial baking.
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recorded without any addition of salt and w t hout
varyi ng extrusion paraneters and w t hout any
w@darosodrnl mlling. It appears fromthe exanpPEEDER@$H00677
that carrier potential as well as other paraneters
may be affected in various ways. The product
consisting of the enmulsifier conbined to the rice
flour appear as a white, free flow ng pomder with a

1.A metl’&%l'gf %CPBQF\?% p@%ﬁ&l &_V? (%Urm\%r&éngsr%l owcperg ”8%?%”586\;83?'&'3&
carriers cgategiaith aa%pr@amaﬁfgves%@ataaﬁmofdmwamctm wéereirpsaie method
comprnse£ PrcpYOhk 3 rrﬁﬁV)ﬂEISySmt@nd/br@ &k m@rersQﬂQh’e cake sﬁbé&aﬁn&"s of lipid

sehol d, craftspman or. industrial bakin WO
charecter 0 e S BRSO 6T 850879 X e are e G g or more
orifices; whespiarseidgnethpdisderther ddrsterizatl &y @he os aiote pioivd @sllowing features:
product conprises particulate carriers coated with a
a) ol A6R-IAGHEME sAHRFE 3RE& &f thkirRk@irE PAsAG e trusiver ei n
sai d et ho conprises preparing a mxture by mxing
b) thererrir compescsUict fioer arh Ia\tﬁumg hehparetse of ad Ikt I 3°C, wherein said

rlcce u@? aeJdeWt(g It']')eorggdure priRr & [& é’ﬁﬂ}g'ﬁ@“'o?t ?m?:r riers, ‘and

Fur'e orlflces
<) “Wr?éfr@r ﬁo@ai"%ﬁsrf@? rﬁ'edr feyivied f ItOIﬁle fong Maﬁrlla(b\tp@rnczewhbynrmw oee flour

is H00& &f tht hexdupd bwtsgxfraawres a) one or nore
c salts aﬁe ad rior

t
D g RS P P Ear PPEETL T CabE PdaRd bieichirg prio to
exjeisionng t enperature of at |east 73C, whereln said
e) thkicBRick OMprides vRgdghierBut Hf: 8 Hﬁ‘lglg oPf ll %ﬁ&%&&?%&@e into
|ve

) the carrier conprises rice our rom
Sty Fﬁlpﬁrtt%énﬁ|t'&9e5“rﬁm’é‘PE‘i9rPr§‘§irdmﬁirti‘éml‘jﬁb@ftmsloé‘ HARIHB6
wivdreinrsiaktt fluue isprdded td theexixkw®ipdib; taddxtiB@Bncarri er
conprises cake flour, wherein said cake flour is added
to the mxture prior to extrusion; e) the carrier
2. A method Aseqrdiag tq 8gist Abveerpindilendinmend extrusisas donst withuFhejaigof a twin
screw extpdet| y di sintegrate into starch particles and the
surroundi ng protein matrix under extrusion at 80-180C,
wherein said flour is added to the m xture prior to
3. A methedtacenstlion o 20y goqeftdiials dcorldireig thoexhaian thkealeresian a
temperatile@ndbsg santhoext rusion is done with the aid of a twn
screw extruder. 3. A nethod according to any one of
claims 1-2, wherein the extrusion takes places at a
4. A methpdppenrding teaf orebefidai88-1180Merdin the netfipochtias obtHe axgrutier
screw inclaBY eRARNES reGliBhd® nlgisnadperein the configuration of
the extruder screw include elenents resulting in high
shear. 5. A nethod according to any one of clains 1-4,
5. A methpt ecairding bheamyondd gfutadins and, ofhdréie textdanifig@iatios of 8\ extruder
screw mcl'uH& lel%q%nél &%@Fe@e%& st:rtégv %Sﬁ.er Se screw type. 6 A
wder product obt ai nabl y a nmethod according to any
one of clains 1-5.
6. A powder product obtainable by a method according to any one of claims 1-5.

Claims

7. A powder product comprising particulate carriers coated with surface-active substance of lipid
character, wherein said powder product is further characterized by one or more of the following

features:

a) said powder product comprises inorganic salts in an amount of about 0.01 - 5%;
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7. A powder product conprising particulate carriers
coated with surface-active substance of |ipid

w@b@rmeioas , wherein said powder product is furP¢EDK2006/000677
characterized by one or nore of the follow ng
features: a) said powder product conprises inorganic
salts in an amount of about 0.01 - 5% 24 WO

b) sai@ POFAE4R0d it BEAHHNER ) 66060 6Tch yrtides ehdridwieateip moditst
subspa{mes %A%%B ég%gﬁ’@ S\%@Eé&ﬁe@{&?ﬁ ﬁdnglg‘ﬁin@’% fdet) protein

ces (i1) are derived
¢) saif pENHerREPHFeS ) ‘fofi"ﬁ?éi v[eigggable@tagalpartﬁméweg &ﬁ,.él,l) Rrglein matrix
sut(ste)nc@@&ﬂfé@'e;n{@i@@ﬁ@bl)%r@ﬂé’f\&iﬂ fmh Vegdtelde dsurpel | as (1)

d) salg QPY@%GD" Encom%réi an?ctgg Stra\p@\eéﬁnaeg L)d @ggr&é.'n)m&h?

sMEUﬂpems@BH@nXDeoaﬂédwsﬂaweﬁfﬂéﬂF?%i@%"and (||) protein
mat ri x substances mhereln (i) and (ii) are derlved

from cake fl our.
5. A POy RO SLearHRD B 7 RGNS - AL b e g oy
orpanwcﬁﬂW&WﬁmﬁWeQﬁBMbﬁod&flVed fron1vegetab|e flour. 9. A
powder product according to any one of clainms 6-8,
wherein the particulate carrier is derived from wheat
9. A powderaRrPart @Cosng FUEBNC IS St Ve s RPTUGIRIE AR TISE 1S
derived frokR Whest h£&8 a bA. gliiepovtent @idodpieteiaccoaeiti aig 0PorlRys. one
of clainms 6-9, wherein the salt is selected from one
or nore of sodium, potassium, calcium, magnesiunt,
10. A powger RIPAU AFIORYIRG T B YwlecT CEEm$ ézﬂnwnsrﬁﬁﬁ}?aﬁagés selected from one

or more oipégdmlo Phadigs-, ﬁ&@%gﬁﬁgﬁéﬁiﬁﬁh@r%mmmmm salts selected from

d ol t
o R LR S 2 BT . 1,
hexametaplosfieateprethwotteactraiengerbonateéasnm lmiroxmer ein the salt

is selected fromthe group consisting of: sodium
carbonat e, potassi um carhonat e,

11. A powgley] RIPEAL SESH B &t ea'%warﬂmeaf%‘ﬁp 5?'8‘@8@ @rame group
consisting y déoagen cabbenat rasptrassburatd o g noar fonatee calcium

carbonate ﬂi‘%gﬁ‘%sﬂmm IEX:%E;Q&Q @fuﬁ?ﬁ@ddrggerﬁQ%Hg@ePE%&"lﬁﬁ ﬁydr%@gﬂ\ddmonate

hat e, |un1 rogen phos sod

ammon'UmWﬁ@geW%%§%%é’h°%@F%r?Pﬂ'éSPaﬁ’Pé\fpé"BﬂB‘?théP jom

hydrogen;ﬂ%tsﬁﬁ?ﬁé L%Uﬁﬁh&&jﬁ&@&hﬁ@ly@ﬂtaﬁaeumdm y@l’m&-@ﬁm‘toephate potassium
assi um ro
oosonf PSSR ST DOBRLE Sy RELTER R po,
hydrogenmﬁxd»hgmamnparawm hﬁ?ﬁ'@ﬁ@@bﬁ%’(héte ang sodiurp GhHRIPIUR Blfifepate-
according to any of clains 6-11, wherein the

12. A powggqr érgﬁ\gﬁaa%t;old n9 ﬁ%gétr%a)fn elmgf6 11 Iv&erelﬁ r&%a?é atl:tile su stance of

up” e8NSt LT ng monogl ycer|
hmdchmaunnws@wwedﬂv@npeenmdeenﬁﬁwmyély@@@@Y@@ﬂ@%@“ﬁm'and

d|g|ycer|d9§ %%@E&Io%{e%r %tgly‘c@%és@er@%&fc%s@érs BPRBno-adMd diglycerides, lactic

ceri des, cer
esters of B HAFETLER SV ERETPYIREELR S (T CRLST &) §rgpolscerides
diacetytamarvogtars of mdasgly cediless gioptsartatas, orapsteoegyepfmonoesters, lecithin, a

food- lmprgsm g{ﬁfgc%r%cgigg’ Q}leﬁ'épasbﬁﬁ&;?gh lmpﬁovmg agent a dough emulsifier, an

eneg ¥co nnnoesters I"eci t ? ﬁg ﬁFﬂg d
antitack ag@Rt ACRE0 A ST BRI OURG 38°TL %aﬂﬁ“”%?e&v W' e
bakery in@usB@}gh ic@rtash Enelksifieqra firafobd amkisiiget crystangratth- m"d'fy'”g

agent for \l{}gée %{%Rteﬁ%&%&%a?ﬁ%%h@g %U Ffaceagctﬁig ra@&riltrag)d %%@Fneti@ Eurface-

active agent.

13. A powder product according to claim 12, wherein the surface-active substance is a partial

ester of a polyhydric alcohol such as ethylene glycol or glycerol or of a condensate of ethylene
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bakery industry, an ice creamenulsifier, a fine food
emul sifier, a crystal growth-nodifying agent for use
WO poocosdogtt i onery, a pharmaceutical surface-acPCTBK2006/000677
agent and a cosnetic surface- active agent. 13. A
powder product according to claim 12, wherein the
surface-active substance is a partial ester of a
glycol or gi@ivrhnplira e1oar,culrerbitglivithas esitts fasirecll 3neptigpallyl yigkelagtic acid,
citric acid Ofalff acd, GORSENSA 6r fetiebby| Bnemixdire WD 2P06t&4.2045
PCT/ DK2006/ 000677 gl ycol or of glycerol, a sugar, or
sorbitol, with an edible fatty acid and optionally
14. A powdet prodadtaccordimigdp ang pbe piecclaims @; 1 hratheceimsdid praduct enmprises 0-
20% sucr&d d or acetic acid, or a mxture of such esters. 14.
A powder product according to any one of clains 6-13,
wherein said product conprises 0- 20% sucrose. 15. Use
15. Use oD§ pawosdesrdmgao lady vijclbimsanys of prepabtien 6-ddhed goods.
preparati on of baked goods. 26
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