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WD 2005/ 029967 BULKI NG AGENTS FOR BAKED GOODS

PCT/ US2004/ 031562 BACKGROUND OF THE | NVENTI ON 5
waewknewal Field. The present invention rel at eBCT/0S2004/031562

bul ki ng agents for use in baked products. Mre

specifically, the present invention is directed

towards a hydrocolloid systemfor use as a bul king

agent in baked goods as a direct replacenment of sugar.

Background IB¥BRANG AGENES FORBAKIR GOODSIch as

cakes, cookies, and muffins, and in fried products

i ncl udi ng doughnuts, sugar can constitute between. 20%

BACKGROTINBQF THE INVENTIGN i ngredients. In richer
formyl ations, such as in shelf-stable cakes or fruit

Tegbwical (Kiglds then pregent simgerntions idatesnto builking gghtsafor 6% in baked
. o} 0 riificial ral high jntensity .
o\ RS BB ek AR W Db 05l s o

sweet e

‘use as a bulkang dgeaeintiakedlgprddy atdiretiqeplagaidnt spgphness in

pl ace of the sugar. wever, the anount required of
ﬁ‘"ﬁi‘géﬂ% feraptong I@ﬁfﬁéa?m@u%whwmak@, gookies, ané muffins, and
in fri t % t t 10%:0f the total, ...
in fried hATMIBs Ahic1ABAY ,&159%18@}1@,’ stﬁﬁegk@ff cog?tﬂtgtt .beftwéefn X o7 SaﬁaaBrOA) gf the total

i ngredi ents. subs ion 0

ingredientsj dn réchep Gorevatations,ssuch apiio dhedf-sableichkesonefroR cBR¥s€the amount of

high | ntepsit et rs leaves a void in the )
sugar usfﬁll g%‘b k‘f a3 E‘rghﬁ% é%%ﬁ’ %’%i ?qt%églﬁcﬁl wed gatural hdghy bitensisy isweeteners

ieBiyCadde i debiGdavieh: B ki cfS! 09 AGENLS i
e con are y\C/vel Ie ktnoll\in&?g\é!ru gg‘i gﬁ% Eﬁ %g- é‘g@?%ﬂ%&; f(gdglé'&sﬁg%&%%nsweemess n
place of thequgend Huerer.ghe awoyarequird dfakesd syoeeiters Wiy hickMeidry low, e.g.,

i a rang8t A0 08 AR B P4 o g Seh BRicalcPirgat Reslh egbstitution of
sugar, a Siaii@fcompoierft @O Suidd Ry, Withethes 88k i Iﬁgllrtéfhgiﬁg GwbiEners leaves a

.,. Joss in weight and volunme in reduced sug
void in the praduet fernulptien) uEhis logsun kierght age nokinwhis ¢ypipadbsilial with bulking
several of sugar's key physical properties, including:
i) a high degree of solubility; ii) |Iow and stable
Bullsnpapdrys uhewehdabwaragRaramt: ud tbirkpladd s@dlrlih t¥ddRd sugar or
devel op col gr. (via Maillard reaction) at baki ng
sugar freg g)ﬁ.ggf g@qﬂseg\{nha‘@@lr qddytlogeﬂlﬁge agentsviideashpertiedy epinpensate to some
[ : yative [n. t cake) are
degree fogl E;ei‘al}oel] é@eé\}\%lﬁé S{feﬁ% ?ﬁsﬁ{ﬁéﬁggaetﬁ? J%B rOsd ﬁgtar -free or reduced
Whegarseg o chptacsngsthe Hossinosdd ghtbeatdt wlumé lih redﬂl&%& sugar and sugar-free

xcessi vel hj ck and viscous consi stency when =~ '
products BTIERE peehighifh Pesepshmeyesal Gzt s kaycabs St prapertibs insiicing:

i)V\'henaH%Qfégﬂe&o?%lﬁf;i}‘ﬁgr;?° a certain extent to the
quantity of air cells’incorporated at I WO 2005/ 029967

iLPCT/ loS20uistabde Bi6osity xileg heat psagasedf r ee cake | acking a
iii}j)UI kénnzgoiﬁ‘l%%g tclexs:e (g]p (?o ore@PaeI\Cd%ﬁl%rJ 1%&?1:&)\5) aP l?a?(ringv’glmlf)rerr%tuigg and

iv) being somewhat hygroscopic (i.e., a natural preservative in the cake)

agents,

are desired.
Without bulking agents, sugar-free or reduced sugar products such as cake batter will
have excessively thick and viscous consistency when whisked. As the expansion and airiness of

the cake when baked is related to a certain extent to the quantity of air cells incorporated at
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dense texture. There are various types of bul king

agents used in the preparation of reduced sugar or
waeogan29see baked products. These incl ude resi BCHIS2004/031562

starches, dextrins, and maltodextrins. 5 Wile each of

t he above-identified bul king agents may serve ot her

mixing, 4 L:hﬁ?afritﬁbﬁscaké] 1adtehg h Pulkih® aphigi danrtel expasted th iHavempoor volume and

acenent for sugar, e.g., sweetening or fiber, none
densete‘iﬁﬁethem serve as an adequate replacenent for sugar.
e 0 P I: t
T ér}g Ko dgféuétl fygef*s ofﬁ@%lerfgb%%ﬁﬁ gh éﬁghé‘%ge:ﬁo%aégﬁ f reduced sugar or

sugar-fred Baltedpgodifcts, MEhebalnethdp rréuﬂsmitsstalrcrhem;fﬂegmﬂs,t andSmalsaﬂéxtrms
Additionally, there |3 a need for an inproved bul kin
Whilersectopt Big1 abokeridegtifie B}ﬂéﬁtg 2978t PRORI e sty e Hygetions It addition

to their r51§ qy G6fiel Or B mht ?%?% s@@é‘t PoP U&I In@ne 0 them serve as
“to-one r acenmen wei ght” an ume
an adequate ré;is‘lacen’ieanﬁ)taiugmf Tleee sﬂulgasra heenlrﬂot hémﬂ@mgmgemt itheer p10v1des all of

these beng Higeand RFOR7EaIa RS SEOEI By bPLHES POPIR oedd dyhtionally.
there is am%#%’\ln%o%ﬂ?ég %ﬁ@ﬁt({g%ﬁkmg%w }n@%hélf vides in £ reduced

I nvention 1s direct t owar
sugar or saghi-gexbdked pmziyca& ope-ubhd reglasgeent fonthbsleéght agdwdsme lost in the

bul ki.n f.th esent inventi.on C ri ses
removal Qi ZHER PTG TE PR 5t T B AR Qe pg e blend tht
1mpmves%HéJbl§bJsﬁy _Y tIRIBAhulatlde dBHélkbﬂSht@Q@Mle SRKMGFodFt A
direct, one-to-one, reéplacement of sugar in the baked

pr oduct W t hout the need for refornulation of other

i l.ent rocess nodifications. In 20
SUMMA@?F)%% \ ﬁ‘?ﬁgﬁ@@f. ng agent is very useful in the
TR ﬁﬁé@érﬂtm%htl@ﬁ i ded@ad t1bwads APegE fgalse as hBulkigkidegt in baked
agent of the tpresent invention is suitable for use in

goods. Theguikine asenbe! the girsert inseion coaREasrovash hyfwdwis product, a bulk
abl e for diabetics, as well as food
Sweetene]#’ %ﬁé glg??ltﬁ&nﬂﬂ%g%g‘?ﬁtoses The bul ki ng agent of the
Thoy bskkirg hgenentivesn as andivectysecid-ond aepluteatdni@f sugaiu@eche baked
I bak d
product V@l&]og{ ;Ihg n@%}]?oéﬁ@t%gpﬁ algg%to{h gtgalﬁr glgn%%?e ! qrrg:lljclejletss(,e gmtdgmatmns In
it QRRhdeht ish fn IRQUPLES
pamculalAﬁl\g/eb&]ltkl Ig% %Jer lr% ?yﬁ e?}%%elnl (i]ftg}‘ 8? ' T oodp onge cake.
Tlpr b\pihmgohgmt bf ihe. plawlnk um@n‘agrenﬂ suimbleufoe aisth éx enger-fies or reduced

sugar balfeﬁg &ge% ogﬂs dg#.]u%ee%?%(gdsqlﬁ{)]@oﬁjr th%‘]%ae- 1|8§n%o£~}qll as food for

slirmninghﬁ)tggoéeﬁ‘t eNS hylkWel-aner tltléJ pf&&ltaﬁﬁeerﬁiéﬁaéan beeﬂge%ldmgﬁﬁﬁqulatmg
aked product, as used herein, is intended

reduced daknzleulorkedoeds pr tdtistsanhe famulatd i pm@mt@nmt ohless than 2.4

kcal/g. Aicgg veni}l 0 albg%l e gtgearitnc)tfélh% g%s?l %ﬁﬁ%?ltag%%w(m%%glﬁlaisber labeling of

foods preparBd Withij@n cakes, cookies, nuffins, and donuts. -7_ WO
005/ 029967 PCT/ U82004/ 031562 Reduced sugar, baked
Bylbing, agest, asedserelrastin, i &ntenved nigesedro aprgbgiedignt @hicembination of

1ngredlenf:s \{}lgﬁh can llaeegs%d in conjunction with a high intensity sweetener to replace sugar.

Baked good or baked product, as used herein, is intended to include baked products and
fried products which conventionally contain a high percentage (at least 10%) sugar, and is

intended to include without limitation cakes, cookies, muffins, and donuts.
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sugar than conventional, and in one enbodinent is
intended to nean a baked good containing |ess than
W@bwman29e% sugar by wei ght. Hydrolysis, as useRPCTIESB®041031562
is the chem cal reaction of a nolecule with water to
produce 5 two or nore smaller nolecules. Specific
RBY Qs drsanEcP dod, Bs @8ed IgeihoisirEndyd Rohebn addaahich contains less
enzyme ysr's, or a conbipati o her eof
sugar thanponverntonal ped of ope eabedimesthpten ?’4&8} BIe§S F@‘”’g&g 8%‘{1 8°ntammg
0 'n‘ﬁ ude wi thout limtation, dextrins

less mm&ﬁﬂ‘t%l@nw&& ¥TREwhich are at least partially
Hiy B £:8 tak k& KHrelheﬁltBé aliemital redogien tof amolBalk with water to produce
Sweet ener, as used her ej n, isi ntdilgded to g id, alkali
two or mu@ana]@lgn@lg@@es o$pelgtﬂoy]§{d§o ysig @19 Tstﬁﬂlﬁ‘ﬁ mﬁg y acid, alkali, or
tation s t t X
enzyme ﬁ?mygltsaroéh h%%l?)orf ;l;lls)rl1 stﬂgljrag% u&gp gﬁ(gg% g?ﬂr?gdﬂilentyggaiﬂgbf&ua sought.
HydrolysiPaolhdg 1%(1&@1&&15’(0(115@/1[1@1)& wathont limitather, dastcing asd pdextrins, which
alone or with trace |levels, of ,acid catalyst. The

are at leagrsetibisindigestibapraetigpitZe 418554 00d sol ubility in
B&ﬁct %\rvegt e%ngls Sﬁcgﬁ’llﬁréihs?so%téﬂa%a toFﬁié'lucerEl%%r &fdahbls, or polyols,

low, British guns and sol ution-stable
includmgllﬁithdsmtnﬁmtdﬁbntserbdeb;malnmtmlsangecmthéI ly used for food and

Dibe Soremh AR LB UsCSRBE sl Groseiy
either us?ﬁ%l sltegéyln aﬁﬁé%ﬁm tradD &R sCERcRIOREAVR. The tp@odﬂdﬁuatre 3@%1@fenzed by

gesti bl e component, can have a strong
good solilityi mmvgarrgwmgest&lﬂqu alsbg/sn@mr Eoye Ky pssvesist: Brhdien yelghxd Br1t1sh gums

‘and solugpléiée gtllsg; ngﬁyﬁI{] %%e?le%ﬁbll.gg\ﬁ f&e%%Fl'a%ﬁl m%cﬁa}ﬁﬁs. White

g~ of neutra
dextrins ?}Irplc!l’ll@rbotn?anﬁ’ ahad Le\b@@t 59 i ag e adigbdtd] dexhpreat. c @onbational yellow
oducCed by pyrolysis and subsequent enzynmati c
dextrins twbah reBmcontag: 191? tA pbaut 8% pleapmsigesble SOMRREHtaAN R TR StTong
taste. Bxﬁ;@vgﬁﬂtﬁ% %%21%}%% : %arg %flﬁ%f 3 b g ra‘ﬁh"ﬂa}ﬁ%? ]}1? @ﬁ%%(‘standard yellow

east a portion o

dextrins. QThls(‘?Dzﬁe ptdpakeddsshe diydogeing ol heutchd pHrstarsh etdnglalepaperdseres. -
oduc

I to that f d
N

imi S € Qheedih Shel R ti
similar tto t%gd@) #QSﬁ{ n%hggﬁﬁhﬁ?;dggz?ntfmhl }rﬁftggezgg%a  QeRdih Shd nzymatic
treatment Bortvedt® st lehst avfuiritdn efxhe a+1r;4; ghicodedirsing60%ndifgestible dextrins can also

i ndigestible 25 co est

‘ bl.e d
be produgivey APHOEHUBEAOR ANELaF PTIUSEIE RRFCOARITF g spigh is scid

catalyze(ﬁtagﬁ ‘B]Qa YR ¥Rle hPoguGhRe, hais Mo sel eaiRets Qlp to 50% of the 1—4

si's or dextrose equivalent ("DE') of |less tha
glycomdﬂ:OhnH'd’gey and eremdtsviens ideriain| Whishowhuéasns Bl 1aape 686t PloAn dfldlgestlble

e enzyme on eatln h. This '
compon%zifm Seglterd@ﬁtlr AT Ve & 158 e Qr C{?@ seg as to renove
Mﬁltdﬁ%ﬁﬁiﬁg%‘(’@ starcROBMed1Ysig K’/a fidut®asting POEdre@0f hf/dlt)b&sis or dextrose
-1,4 glucose |inkages. |t odextrin 30 contains

equlvalema(fﬂbE of oftess shase?0. ponny’a@@ rrenversionally preduged tyi ﬂi‘ﬁtar%‘ﬁn of an

|
amylasea‘?”@‘?"?fﬂ%g%e B gg?qﬁrgh‘t 1y lgyn%ﬁﬁatggﬁé{q‘%]% %&ges (?I{n%d 50 as to
remove JBbleQERNH Fehsvear atdeddDa 20RMOTIRE - 1E?C?§YuU&7bClﬁﬂd_a@&1 ¢l todextrin

contains a range of non-sweet polysaccharides with a distribution of molecular weights where

the anhydroglucose units are linked predominantly by 1,4 bonds. Indigestible maltodexttrins are
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known in the art, including Acti Star RM commercially
sold by Cerestar, Fibersol resistant naltodextrins
w@ooeeesal |y sold by Matsutani and those descPCES2004031562
Eur opean Patent No. 0 846 704, US 5,358,729, US
5, 364, 652, US 5,430,141, US 5,472,732, and US
known iRt Qrt8 {ibludifig us@btieRal momdﬁmtlaldbs eoldqbny \cadrm (FDE)‘SOlI gesistant

defined as the reduci ng power_ of the droI
maltodexgnsteommaereiallsplddu Maigaia "F‘é?&lﬁéﬁcﬁ&eéﬂa g‘bﬁ Py No. 0 846

5 e g AR L0, O g i

AQfuseli kwrelnoldyzeskeséqiedlent DB)r isuddfingd zar the ﬁcelscisga}mwer of the
mal t odextri ns and dextrlns‘iC mal t odextrins d dextr
hydrolyz4lesi Eroh mtarlp mialealt hasrge TSAeCIEh SaE heretate 47 gy ersely Hlated to

moleculag'xgsgg § bl Pyt E}%c dgofbyglhébs%hﬁt déﬂgﬁ% N ltObehﬂd the DE of

ation pro are not absor in the small
unhydxolyie‘de;setrclme \Oftueht;,aidrdny [ nd| vidual s." Resistant starches

st 1850 L 8 o, S T A AN, i
are thosed\?}glhﬁ‘ bhid Q8 cﬁées’h & Bt AP huflaAHeRE I it 1 P%r%h@ﬁ 88 gr8dadios products

ucts™ of starch degradation not absorbed in
are not albd@d)eﬁnnlthe sndl eistdstine of hdablay individuadi. Vi dual s. " There are

nggszx%p%rghe%r ou% % ?a@ag{:ﬂgrtcﬁge @w%%rgl% h axg not digestible by
the 11111’1’1&91%'}’0 AteYotkiPRAL BEBFIMN 6f FbRfaghsta®hék is “tieape df ktarch and products
seed5. For RS1 to be digested, the seed or outer

of starch degradatipnmes abmbagirmkhmsrs@l ltnt@étmft @féle@kﬂéy eRigdel es are

THﬁral ol ?q&lrﬁ%rgar %ttah stargﬁ&n%{{l%éﬂg @51%{1])’ '1§SI, RS, RS; and
RS.. RS'NS'ﬂhygﬁlaliﬂ}'E iﬂ&b@é@ﬁble@t@ﬁﬂ'e@g trhppbklddeaézﬁnaﬂtﬁ RSmodmldigiested the

pot at oes, peas and hi % myl ose st a[ches S3 is a
seed or opieg hpghqg@@pﬁ@@é@@@n 50 lé,q:ﬁ_tl@q— sefgh grangles ko longer atrepppdly RS2 is
s S5 SR R GLEE oy Bl ook Sl
include bahf ﬁl&lidokedrp@kafolegq;eas'r zhﬁisiﬁglg aioyipse sthrohesi R$ant highly retrograded,
starches all, have_ differ properti ral

t
non-granglay ¢tasels jandyis 1orRddt £X et CGI%FSo@é?é ‘@faﬁﬂkm and
cooled p%f’alt&@' C{{ge"i‘é tahstatAht\Dlﬂng hs %Eé’}ﬁfégﬁyg mdBReBt AhbseS bR EB%? resistant
nerally analyze as total dietary fiber using t
starches Amel@vrasedllﬁﬁeobnt \mmmmésl tiutliit ygeeiB) haws positibe teffeetsnon ifgod texture,
an enpiri.c test 1& Vi SC ured on a s

processings at Onif }e@ Hh A oagla ﬁtafcilei Hgsmac@lit 36?181&% gegpraﬁy analyzg as total

dletaryf\ébﬁ&%g ¥ AYRESethddli dity of starches is typically
asured using a Thomas Rotational Shear-type

wmsmmnéme (WD mmsp@ hetelny issansgpinrd test @hvispesityyneasured on a scale

R e e e

measuredisi} @1 Thdh@BURbRE 0RE - Qﬁéar-%esvgcém&tellQ&wmm\eﬁhalﬂtyl avislable from
Accurate and reproduci bl e nmeasurenents of wate

Arthur A. I"EhomaSﬁ@r, PhilpdelphiedP Ay strndardinediat gOf Gevith frestapdpdhoil having a

sisoso§ BT a30HRER RIS H LMo E g e RILALS g nd

reproducible 11%8551%%{518%9 Bf vatch CRRBS, aré b6raiesd ®9$1ka{e){m£iﬁ}x€g SRasese wh14zh elapses
for 100 revolutlons at different solids levels depending on the starch’s degree of conversion: as

conversion increases, the viscosity decreases.
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PCT/ US2004/ 031562 Cel atini zati on or starch conversion
is the irreversible swelling of starch granul es under

wao b@sioefobuence of heat and/or chemi cal s i n an BC/Es2984/031562
mediumto give a starch paste. During the swelling
process anyl ose tends to |l each fromthe starch
Gelatinizgtforandstiieh RRVEOIBAGS it BROeRSe swillihy INsEEat Bfhnules under

. . Viscosity rises and is at a peak when the granul es are

the inflygpag gf beit @ad/onehemisalkitPamagueoRs arrdiumdo give 4 stawhgsete. During the

. towi i ' I ' continues, .
svling 3L BS L) L8 o OGN k50 A OB Bt xcomes
fully hy@Getedt Vidcasity sdearnal ésatar geak mlendiedgiatulen aleud@rdtbd&etheir maximum

ch .no, longer exhihit a full Miltese cross and

[
extent aﬁﬁraé? A FRsA contas evithy Hhegrr paighbors. g thealma: gentinuen,i thegranules then
|35y de | ' been .

ruptre, e DA D e Rel R KL Sq 0 B hopp which no
longer eRHBITRI Il It cGE citisE and\biEAFin g cE hed ar pedaived ilpUE NPiegflafiSized starch -
is int (girected tg rgﬁ@a bl end for use as a bul king agent in
is intendpd o ean ighwhichihas BeAngslginizzd riopio ysdn pbekeshgood.

i nvention conprises a starch hydrol ysis product, a
DETAIDEDKDESGRIPFION OFCHRINGBNPIGN N9 agent. Starch, as

used herein, is intended to include all starches and

Thepreseng vieniden iy diecterbtavenrds 4 blapdafon us¢ egantedkiapdigent in baked

soos. SAEAIRE BON 0P R0 P BB

sweetendresred an enndlsiffigg ageritt 1S found in nature. Al so suitable
are starches derived froma plant obtained by

Sarghdarehheeim fginteadethtqinekidp alIstrcheg aod dlosty dmidied grom tubers,

3 ' ' [ f Qr.nmt.i on._or any. ot her .
i, R ISLR SR Py DOAED A1y 08, B AV hrin
A nativewstarclats wsed hietett,éobnovhd ithis fuvad Gy patasd, | Als efi@dt1 € fret @ardises derived
" pgene(thitficf']_a’\&[gr nodi fi es or.gani ?rr,s (GIVD?DS In 20 addition, .

rom a plgnt obfpipgd: by, sndardrreeding frehpason e higingapopsbiredding, translocation,
inversiod 4taabf i bk f [ LG ineers i

criof EALATRIATS, K b AR He U IS0 biers o e
variationgrheenfsvigth et tapicelly befereet] togas gemeticatily snodified afplagisms (GMO). In
amﬁﬁmlg§r§%n_.T§gical ources for thfvstarches are cereals

el SR EeT @ Lt SR e e8! myfalonmandwtiadieus elethe above
generic coBpobiEof,ONick FdlyZR)prodR@d bh ¥heh A ’staﬁﬁﬁﬁtmagé@st&muta ion breeding

banana, barley, wheat, rice, oat, sago, amar an ?1 ’
are also suiphlpberefrcassava), arrow oot, canna, and sorghum as

hi gh. anyl ase varieties thereof, As .
Tﬁ@éé} %grrc\é?ﬁ%f.t?{] setazicg?sn?l.e\ﬁ&?ﬁl%, télgens‘ . sangjgé -an(il fuits. The native
source camberded(thaize)n pbd)dRtdo, Sk Gotat Hanhitd, Mr1BP, WRER, Lill2bat, sago
about 10% particularly no nore than about” 5% nost ’
amaranthy, (3piqcg (C2§5RYR) #EPWOPE ez aa Gorghaey apyvelleisgivexy or high amylase
ot se hgrelLn, « Lerm i anyl ose" i .
i MK 8 B0R80, DBESLE G BP0 95800l e

starch conthimirtg WORMpreptaan hisailt 2090y patichleds ho akPeithak Q%ut@/?,tmg@ particularly
ose.

artj cul at | east about 80% by weight any
N0 more ‘%ﬁ‘é abqiy 8%’ }bé AVeaFh GRIYEsewiAs isefl heseing b tarm ‘Digh amylesedtie dntended
to. includeCIAEALE Sl CALE by kSt GPegl
o eSS Sl A 958, AL 2yl SLIEH oy 0%, o
particulargicatleast abauaBlyoeby sezhy emglose alThy ileh6eembedic@@thin relates to all

obt ai ned.from hybrid breeding. 5
starches regargless of amyfgse %ontent and isdinte%ded to include all starch sources, including

those which occur in nature, are genetically altered, or are obtained from hybrid breeding.

-5.
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WD 2005/ 029967 PCT/ US2004/ 031562 The bul ki ng agent of

the present invention includes at |east one starch
whasotgsl s product produced froma starch usP@EUS2004/031562

met hods known in the art, including without |imtation

by acid, alkali, or enzyne catalysis, or a

' t
SO 0 EERENTL BB AP s o
produced rficdnu destaroh tuhmgtmd:thudst tdvem | m thexdrt, iinduding without llmltatlon by acid,

alkali, of § ﬁ%ﬁﬂe&ﬁ% B bF 4 FePisnting hefrog %3%%4 Ppascb Fynsofpsoduct sought,

HydrolybiB SRt i§ it Yschidel 8ARbut lﬁﬁi'f'c{tfoﬂl Jléktﬂ&ddéﬁ%&itd@eﬁtﬂns which

or resistant white, yellow, British guns
are at le@@ mlttlaﬂm 4I$ilg¢sltlblednf>rtmtam to wegesmm xPestriss @rigtehdedetodedude at least

partlallyll%cgge ltb g(?e{ rtiggtgﬁtl% a?’%l tgugmg %{ gylﬁgon-gtaaz (Qextrms
NIAIEH BRIk k& i9EndedSoSihate ttl‘ibs@ '\ﬁ%h'd&ﬁtr@&dedﬁvdléﬁt qRBEY) of less

to include nmaltodexttrins such as Acti Star
than 20 whivhwre itdedsy partinlly bligRstibls oaresisrinber ®9¢stlpe$n@ usamtendé)d to include

maltode ltode Lrd n%éﬁsgge g.ﬁ)l al | ?1%l yb olgh % ‘;g%lsta{ﬂg%ilgerr]goﬁeresistant

1na1tode>5tr18§ Sorﬁﬁlgrcwl.l@ s@lcﬁ@ﬁ]\/@%&tany&cﬁt%@dekéﬁbedlﬁ Fuwdpedn P3Rnt No. 0 846
620, 873. The bul k ngﬁa ent further contains

704,US ét35853§tU§éé66m5Q Yieet Wil 457r2e73§mm§HU&§sﬁ20 Yhe

O e ARl B3 LR ot RIS 0 g Bgbodiment, e

bulk swéatarer tlhe igau plcolouls ios tpoh@1nf 1S endthéoémbotimeht, dhe dUlking agent is
tﬁ 15 Sorbitol is produced |ndustr|ally by the
selected gé’fna G BT QUPHPF! tsoemtobmasngplasselftlat has  been
89 i 1§ r&iﬁc@@ﬂdﬁ@&fag?/ I'l%/d{hg ééﬁil fl}’(ﬁ‘g n%Bon lﬂvﬁﬁlcose that has
uci ng sugars, sorbit oes r OWAl Ng

been obttamdt bsonszymatim hlydrml@'ms arfdstauch., nUnhke d&iucirthsxfg@i@tsbﬂﬁtol does not
weet.ness rose is n 50 and 60.

andergo BYSITUNE Fepsrign §ioh 1H0EH AU PR MBI A Elee Taerescompared to

sucrose 1§Bgtv0%h 50 RRY 60 SR e staie %dhm% RBG1hO BN O ESnditlodsNd w111 not react
usual food, pharmaceutical and cosnetic for rru?a t1on

with othez@ngvadiaits it thesisaal foeh pharnukewmabirdaiosmythe foermtmtloqmu t e

I T E N —
only aboub@alfogly .caldesidfFughasnd is g&iﬂ}f abdoeb@opy Y b8dF. € Nannitol has a
whi ch may be used to mask bitter tastes. Wereas

desirables epqlingopilos \ahwhurn@(:tbanusednf@nmaﬁlolblﬁ@ tagehy gWbsteapisorbitol is a

L T Y

X&htdv\ﬁﬁituﬁﬂs miglermaiatie c&l@ﬁlﬁydré?tlﬂt 1Is g swas BreliyardbBild contributing
one third of the calories. The bul ki ng agent further

only abowt e Fhixdofthe calgges. one erul si fying agent. In one
Y dfraomt :

Tg%gg&?% %!.Flﬂq ﬁtﬁ nk ra'(t) t&s@@r?enémhﬁlfgﬁg ea%érﬁ I]fn élg] enrfﬁodlment

the emulsifyang lagertris aﬂectthda lfro&nﬂmdgrn’ﬁmbonsﬁshmg&iflﬂ lsmfeyn ﬂgg@ﬁﬂﬁta modified
dlf starch deriyvatized by treatnent with
starch. karh)?n? %Fne(% Prf‘é‘?‘? 8#1% agefgient $nqgkfiech starch derivatized by
treatmentC W 'alﬁyt 1%%0%{'“515 ég‘ln?}f,”ﬁ AQﬁ' A0y &R?r\tvhl%ﬁ {htditifes emulsification
starch. I ment e starch 1s

properties] ér thmﬁmzhd Iwat ﬂhlrd ememgenent whi sﬂarchasx reAvatized with a reagent which

contains ﬁogé@{i)pgqbq‘\g dﬂn&é‘gfgﬁf Sﬂ%{r% gl%nta ydrophhhcd rn?mgtgfl | %n an additional



10

15

20

25

30

WD 2005/ 029967 PCT/ US2004/ 031562 enbodi nent, the

hydr ophobic noiety is an al kyl or al kenyl group which
w@onwsares7 at | east five carbon atons, or an aPEl/kKg10040031562

ar al kenyl group which contains at |east six carbon

atons, and in a further enbodinent contains up to

embodnﬁé}ﬁu%hettgyﬂ%ﬁhoé ofé@{/ t eﬁkﬁr@r alll llé%‘ﬂfé)‘)&!‘llclh' egl’cyleast five

ntri but ed e reagent arc

- carbon dmyns,emcym agplloylws aredlenybgnoep a@u¢1h®rﬁa1hg/airleqtdn isixd aarlmm a&e«bms and in a

further q{ﬂl?cg:{lggentlr ‘?9% elgst gggé @ggl?tt el t %(I}Eonqgﬁrél%ehg%mpmhc moiety

b edmtrﬁj fod BY tAEGBAgehs Mh@@iﬂawé 0%‘10 a
may be CSA) um)dl ?I ed stgaer cﬁ Any process %(?PO A E{/Bg rﬁ‘% serve as the

hydrophiliepeipfeysi ang) thetreageht mhy contyibetedmlyt the h}dsophethchhe]my o]fn one aspect

o tre n 1RG0 25 Y PR S SR LA (0008 st
AUpsddbC 8 Q8RBT rh &EFIRY) Qﬁrcﬁs%choyﬂéfo%p%edésﬂ%? blend of

nodi fied starch of the présent invention
hydropheie joy by drpplobie andrerdierhilie ﬁmcmxmmhn gtarcmemmele lan@wmareby yields

emulsifid 052)‘?%%{1592@1%\%' %.}% ed %o glﬁ%g{e n(‘gchf ?fie Ft&cl'l% cbfytie present invention.
Suitable rdetieatves eand| MetboEs &&Hﬁ*@&uon@f tHe'ii’f—‘ ate SR @M thd BE Sladisdlosed for
s derijivatized 7y reaction with an al kenyl cyclic

exampleldn Cap baigntiNo. £6679,288nlidh igiacenporaied haeindy wifaenassdd one aspect
of the m'inth thd’ ?t%lgﬂtlﬁ 'Hgﬁvat?zgg’ 103 %chmﬁr\gltg aq éT ? g%célcoq(tfggoxyhc acid

cor pora erence

'anhydndSlhyhthaSnﬁhdsry Idsnl@s@khﬂ@ S)rPatHhONGSGBGIB)ZO@@nd I20663,349, incorporated

her od| nt by reaction with
herein b%e?ftswpg R Proees SRdees axPerrepdeia gifles in a further
embodlnﬁ?@b}rf ahkBon @fﬂH%@ﬂ‘eHi' ?éuﬂﬁﬂh gks an octenyl succinic
ester derivative o anyl opectin cont ai ni ng
V‘élteacr @Howmb51a/s1s\n}amyabﬂnmamefuiz\bmbhdMWt Bemnoatany endeade half ester
.. to. awater fluidity (W) of up to abqut 60. -1n _one
derivativg R 3R PR RpC LRSSl St RVAKE TRaiEea R Baspeo peperted o
a water fRRGHE (WFL3P ﬁ;?toaeh’)@u{ 6(3- lg%n@fen%tdﬁﬂéﬂt tﬁb’ € dl‘x\@rt%d starcl is treated with
anhydride. I'n the alternative, a 20 hydroxypropy
from abeyet é)nl;% wuebduti 8.0derifvattewd megcitie ardedriddhe Immtﬂief aletinative, a
I ent be one that has been
hvdloxy%% 1 te%gfgisug?m}/c (Pg\/% eeraayng‘%‘é gt arch may be converted
The mb&f Bl Wtahch Yermilsifih®-dpehd g ﬁa@réﬁeuﬂid@gha% Bétnt ﬁ?&%lyzed or
. met hod of degradation. Such degradation includes,
convertechél]hy garchimay beiconvyeyigd 6p yitsi Buigity 191 ghin-bodling uohusisg a suitable

RN T PR
acid suclstaarmﬂlfunb Qﬁumcﬁoﬂﬂg‘nd Iaclﬂyden\biﬁbhdSm&f h§lifoled §ekoxide, or enzyme

tarches converted bty various techni ques as well as
Converswélo nirenyested stageh ﬁ’(%”é‘? s pRashaekrdgi Rlendsrefotffarent starches converted by

various te%hﬁ'lf ﬁ@s( £50el] Adk %1 §t£&1{§§3‘%‘1ﬁ{3§§ \Kﬁ%%%ﬁ\?egteg%%a?cg%%% y

nent e granu ar ase is conven
Inh )pdqtalrlylg e sltatcrhes h&mdemedr ég \atislc abimyent,n thd grpmeseReectofbase is

.an.acid, .typically tenper ature bel ow_ the )
conventlci?é l‘étfh Hf%lﬁ%ﬁo’i‘? Tﬁ‘@ q’?@“ V’lsﬁ%“@tl&r%‘ﬁ PTWQQ%PQ%WW% typically at a
tempera’aﬁb %I'b'vxﬁmtﬁe lgBlaWRL Son 5d?1llt| PRS0 th@gtqg:ﬁ-l:cig Elrthﬁfiedt fSvater, followed

, I's usually 1n concentrate
by addl’th'ly ok dld heid, Whe:hrleaxstlalbimm cloesnt7atdDIRB05TORBAIGY, the reaction takes
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PCT/ US2004/ 031562 pl ace over an 8 to 16 hour peri od,

after which the slurry pH may be adjusted to a pH of
wW@bwan29967 5. The starch may be recovered by fiPCT/EHS1004031562

In converting starch by enzyne treatnent, the starch

base is conventionally slurried in water and pH

ovddiuste bR ol @to a pH of about
place ovegfzﬁ i?coek ﬁ@u%rr%@%géﬂgwghﬁgb %@%%’n %)@gﬁiélggﬁtﬁ;‘\% P10 a pi of abou
5.5, The@&@&im&y?eré&o?mﬂlbyam;aim. of an enzyme such )
as. a-anyl ase_(e.qg., about 0.02% on the starc i Y
IaBarine SNeh LAy eTRITEPy B Tk Pl o lifaly shumied in
water anggﬁva%'ﬁspe% 28] ﬁhg@ Z@hicR thdPPedific @hzyhd foﬁle?ﬂﬂghworkﬂ @efdrally from
somne énzymas na unction on granul.ar starch. Wen the o
about 5.6l@siboat s Jond efmilamoving of enetvye suble aenzapdages(e.g., about 0.02% on

deact i vat ed, such _as H. adj yst,ment, wi t h.aci d.. .
the starchicaaddciien b bE RSN gt S SRt bt R eeyRleatiypoint of
the starctg,c%ﬂ ot é?\% ks gﬂ RN ARN ghdiRild QRYET. SWhBn the desired conversion
~ ondi

I ons, an he | ength of conversion contri but%
is reachetiptht kezyanersalkshttivatedpsuchree by edliadiusimen wilyaeid opbydeat. Thereafter

enzynes or.c inatiqn of en : s
e e B RS Rleg ARBE Al UBE oy condiions
and the tléh%ﬁ?‘b?rcﬁﬂverﬁbh hehtr#un® @i vrhositioat of tieateblysit prodive  Other
converted starch can be jet-cooked to ensure conplete
enzymessolcommbitatian pbenzymesisan bebsgdch and deacti vation of
si dual enzyne. i f .any. bul ki 1 ith
sz ?@H:ﬁewué%ﬁ%flho g%eq%gggi?s Cgﬁr}gﬁr%{séﬁg{tqgﬁfﬁ %?g’r CE. te On_e or v
metal cafRBftsS 'R conlvahéd&areh 268 bdticobltadwn ensurt kematete salgbilization of the
I nclude without limtatign those of the RS1, RS2, RS3
starch andrigagtiyation pheesiduplrzymeig @NOVELOSE(r) and HI - MAI ZE(r)
Larghes con H%E; ' Lh R 1€ash bR dNALINe Sdlch, KAlstdht starches
]ilﬁg)u%%%na%egﬁ 3 gihl)}%ﬂ%oéﬁg?gﬂr 0?15 or star él h blcends °
are well H@vwAGinSte taabhrel prcbyde rwittes:t fioritatise these aiftherdd®1bBS:, RS; and RS4

types, mgﬁla%{gﬁg}’@ﬁ?%ﬁdb%ﬁ%‘%ﬁ@d&%ﬁﬁﬁ%ﬁﬁ%}ﬁ‘éﬂg%{nga%’?et fr81r111 Natjonal
Starch aﬁae?ﬁé’rﬁicaﬁé&%gﬁhgf?ff flavors, odors, or colors that are
native to t t

arch or created during processing. .

/Siyi $tadoh eorptarch ibtads davipg cuiste prapsttiasr ontbh esinapekidy purified,
) re digclosed in the fam |y .of paten )
either b p&ﬁgéﬁr Bl @Hgl?mtlo%%rfogi sion @a%rﬁr 1\%\1%%18('.[1 %fg%\?rz gﬁﬁll%gaatgté remove
starch offf §adksS Qddseion!codtd thal @€ hhthediol thetdac afickeatedf during processing.

patents represented by U S. Patent Nos. 4,477, 4%0 and
SuitableSpurdfita@dR . proesTsefost teating niigichrs peedieelatadniny & %l%r (@ patents

i t, col d-wate [ r skhpl Var | : ' d
e ERSHERE B DO, SRR HRUAE NGRS, o020 ot e
describel] Esﬁ RGP Of pABnBrEGeeatcd by AR St Pezar Nost 4#ENE80 and 5,187,272,

enpl ary processes for preparing pregel ati.pjz . .
Breatterble snaarke preselpinieed, makinegt Ciﬂgt‘@ﬁ?f &Rﬁf’é‘?lgff; g\%}%‘ié?c‘hﬂlqu“

1,901.109; 2. 3%L4 459:. 2, : 59 '
known iy fglﬁ@ifg y&dlu%h%égmg égylngga)iéfs agfgrég, %g%?tge?o%ggxf éan9pr@gddthnize these
starches3 FEA3hpRAP prode§0Y £6t Ptepading Pegélafinizad 28BS e MschBsd 7OY:S. Patent
Nos. 1,53@%,&7’20258@3;} ngga-,g légé%%gﬁﬁ%g 2,58’0%,%%6;7 8,81931%,940,876; 3,086,890;

3,133,836; 3,137,592; 3,234,046; 3,607,394; 3,630,775; 4,280,851; 4,465,702; 5,037,929,

5,131,953, and 5,149,799.
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The starch product may be pul verized to a powder.
Alternatively, the product may be reduced to flake

wo eos2aependi ng on the particul ar end-use, alP¢DUV04/031562
the powdered formis preferred. Any conventional
equi pnent such as a Fitz mill or hammer m Il may be
e ttatch BbARSE tmays bé tp@tileﬁzéd aka Pewaer. RUte¥Rftivély9he Brddict may be
one enbodi nent, 't he bul ki ng ent conprises a

reducedr@sﬂ%lf@afﬂfmnﬁiep@@@?ﬁ ehrihe smrtm ap|engdrige, dthouglh|the ummdnred form is

et 0 BB g b Q1035 SRR ] DB e

smtableﬂakh@ngtcmlpua;eﬁzmgt enyl succinic anhydride nodified
starch In.a ratio of 4:4:1. The resulting bul kin

Tt cryespimanty shegbplking apgReePRIEES @treelétanbpdabt@éexgugaﬁorbltol and
octenyl aéﬁgcﬂaﬁ g@drr%igeﬁggﬁ%dn%{chmymbﬁloll;’ﬁe?deﬁ] ?é}relfﬁgg d&l S%'g]ﬁmg agent

one- I'ng agent is typica

~ comprisesm m’sistamft naditolleash, sbbitd] ahdYcleyyMeicgific afhyiihge haddefbd starch in a

%"Aoduct and in one enbodinment is used in an anount
ratio of &1t - om 20 to 40% by wei ght of the baked product. The
ﬁfé‘ﬁ%gﬂﬁﬁ { '
RO PR g inC o BY sl g BIEE RORL 1o LRI ShB and in one
embodunmtcmm/ beeusbd ¢k rapirce stipa dnakedng@r GHeibtlkivg dgent is typically used in an

iti aII ontalna ntensity sweetener and in
s A A SR T, i
an amouB\BEHBRET) W Jld%l?fy‘f kaa Ao AP %Qﬁeda;roﬁﬁc‘? ﬁgﬁ gl%ﬁlv{&hrﬂay be any

about 0.10% by wei gh of the baked pro
that usep rugarsiingluding evighrert limitative, aakesk mowvkies, mnufth and darmts In one

ISP I e e
aspect oftha meﬁﬁor\/\ﬂh@ﬁgfl %tsx%\l\blyl slebteR@Wifl tRNA aR BHHBRE GBS ab6ut 0.05% to

&}/ n by wei ght an 20 tenperatures in degrees

about 0. ﬁbb’g\‘%lé of h@hﬁ%nls@d@@thérmh@ intedpitsasvebteri®hmay be any known in
e n to further

the art afnﬁl Qlie ¢ él?@él%ﬁ?fgt Wi lglfag SFL% tgéﬁre gw\ygnciopalﬁt% 8f saccharine and

aspartarrmhoul d not be taken as |limting in any regard. All

percents used. are on a ht / wei ght basis. WO
1 Ghes Pmle Whish (0200 410 Mga@dmmmtwmt given by weight and all

e e L N TN e e

presented:a(késmmrlﬂuﬁfﬁ@ahﬁchxp&ac hd prekatg idvéhitioh ©4raNShowld @bt be taken as
substituted 5 bul king agent blend ("BA") for

limiting Pips segasdnAl parasats used o On® weiplfiicltdiasispr epared wi t h
sugar. The blends tested were as follows BA 1: Sugar
substituted with 100% resi stant maltodextrin BA 2:
Sugar substituted with resistant 50% nmal t odextrin and
50% sorbitol BA 3: Sugar substituted with 25%
resistant maltodextrin and 75% sorbitol 10 BA 4:
Sugar substituted with resistant maltodextrin,
sorbitol and octenyl succinate anhydride nodified

("OSA") starch
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BA 5: Sugar substituted with resistant maltodextrin,
mal t odextrin having a DE of 10-13, and OSA starch BA
W® 200502867 substituted with resistant malt odextPCTS2004/031562
mal t odextrin having a DE of 15 13-16 and OSA starch
BA 7: Sugar substituted with resistant maltodextrin, a
~ cook-up hydroxy propyExpErapHENEad OSA starch BA 8:
Sugar substituted with resistant naltodextrin,
resistant starch, sorbitol and (}SA starch 20 BA 9:

Arat X Bak 19 & .
Nmetdlffelehors o@t daRBs wer@ wgﬂiqe e@dheﬁwlﬁ%ngﬁfﬂar&w Qagar substituted

WD 2005/ 029 ’7‘ PCT/ US200

bulking egenddyreiol

1562 r- -
xcmmpamagmtwpntrol sponge cake prepared with sugar.

The bl &m ~L17 a700CC>LI ' ~00000 ¢1' NCh
© Y$>C0 co~N. . OOL2' JOOOZELY - CO, r -

BA ROO

u@ezammwémmmme@@@o) coLf7C0O

t i C=; L6CVOONOCk-" C?d'

BA¥onre, |

00000006000 % -
. ooxygar sybsiivied ch)lct)h CBEnO5) (G- n)l@b@@@ﬂ@@ and¥S0p% sorbitol

BA Wugar bibsifited with 25% resistant maltodextrin and 75% sorbitol

BA 4:

BA 5

BA 6:

BA 7:

BA §:

BA 9:

CONTROL:

Sugar substituted with resistant maltodextrin, sorbitol and octenyl
succinate anhydride modified (“OSA”) starch

Sugar substituted with resistant maltodextrin, maltodextrin having a DE of
10-13, and OSA starch

Sugar substituted with resistant maltodextrin, maltodextrin having a DE of
13-16 and OSA starch

Sugar substituted with resistant maltodextrin, a cook-up hydroxy propyl
starch and OSA starch

Sugar substituted with resistant maltodextrin, resistant starch, sorbitol and
OSA starch

Sugar substituted with resistant maltodextriri, resistant starch and OSA
starch

Sponge cake control formulation (i.e., cake prepared with sugar)

-10 -
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B. Cake Preparation
All ten cakes (control plus nine BA blends) were prepared as follows. The ten separate

dry mixes identified in Table 1 above were prepared and set aside, with each mix totaling 252.5
grams (50.5% of total cake weight). For each cake, two whole eggs (154.0 grams, 30.8% of total
cake weight) were mixed together with water (65.0 grams, 13.0% of total cake weight) at
medium speed for thirty (30) seconds. The dry mix was gradually folded in at low speed to the
wafer/egg mixture. With the dry mix in, the batter was mixed at high speed for 3.5 minutes, or
until the batter is lightly aerated (with the batter at a target specific gravity of between about 0.40
and about 0.50). The speed is then turned to low and vegetable oil added in (28.5 grams, 5.7% of
total cake weight). The batter was poured into a round baking tray and baked in a preheated
oven at 180°C (355°F) for thirty (30) minutes.

The specific gravity of each wet mix was as follows —

BA1 048
BA2 046
BA3 044
BA4 041
BAS 051
BA6 041
BA7 048
BAS 045
BA9 042

CONTROL 0.48

C. Results — Cake Batter Characteristics

The results of the physical characteristics of the nine cake batters versus the desired

CONTROL cake batter is provided in Table 2 below —

-12 -
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Al ten

cakes (control plus nine BA blends) were

w@e@parwe’ as foll ows. The ten separate dry m REBUS2004/031562

i dentifi

ed in Table 1 above were prepared and set

aside, with each mx totaling 252.5 granms (50.5% of
total cake ek oht &MY sfAKChal¥Qetihitlse €90s
ranféﬁh%.%%%@étttot al s5 (‘akgwfght )S wer e m-xed

(154.0 g

Trigget her

with water (65.0 grGmaracteBistios of total cake

BYE] ght)
dry m X

AU WhRES sl Pk, Roftuffibr, rvipre d8Jous &c noicks potiable as
vas gradually fol ded CoONTRODW speed to the

tertfey
BWrglﬂ}S(ed at
L batter i

TR R T R
L | ghtly—aer
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d Rate Ye2®wsSingobonsunsy. Mixgie .ggpqagqqagraglgkgna e fo obtain
The batter was ptagset snecidicegravitihd _baki ng

BiA gy and]|baked in a prehepfigre appemredigrdiB0C (355F) for

BATTTY

$0) M nUTeS. TfiAbre bRfe®ESlafdyCardriBi¢kt y of

BAR

NMTX~Was™ das nw%,‘dn%y\@hﬂe] g o,{orgt}ﬁ'é_k Hﬁ_c?en@e 46 BA

A A A4

ng A O o 30 DA O U.@J.g’m~ QVB@E{Qﬁb]OTBA 7048 BA

BA-Q 0. 42 CONFROLB-

45
r

CONHROE

- )
charact eri st Creapiy V\f‘h%é)?g@éﬁfgﬁuﬂbﬁwgﬁf‘\m: cal

characte
desired

TTTO P Iy\)l oal

ristics of the nine cake batters versus the
CONTROL cake batter is provided in Table 2

bel ow WD 2005/029967 Tabl e 2: Cake Batter Physical

D. Resufbamgte

Chakd IntamRGhA BSRad/(M3ids62isies al

#Char act

eristics

The results of the physical characteristics of the nine baked cake versus the desired

CONTROL baked cake is provided in Table 3 below —
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BA 1White in color,

thick, & fluffier.

More viscous &

not as pourable as CONTROL BA 2Creany white in color,
w@owsaoer Appeared nore viscous than CONTROL BAI/US2004/031562
3Creany white in color,
thick BA 4Creany white in col or,

CONTROL BA Tgﬁle%:yl?iﬁeﬁvbil& EsRa] ChiitYeriddcst ur e

appeared_grainy

Unable to obtajn targeted specific

fluffy,

pour abl e but slightly
pourabl e, close to

Trial# | o Cals ty BRaeM pdr e QYR ny BRITM xt uPeke Overall
OpE%r ed §P'EE ny af®ohi ¢k BA 8Cr eamQudiivt ef i Ae¥¥Por | (f_a;'(;‘gr
¥: ' iln col or » '
55 pgw.nhﬁgfggggi».Bﬁngfle?gﬁﬁ?ﬁ;éfu;?y ourabl-g_D- 9=Ex§meM)
[ Pa r ar ogls e
Resul tg -, Bgke %ﬁwl SinAb g ad Exqa Bﬁa! Igumrn);y
Characteristicyg 5 The resSibiss ahy the \péj%ﬁl ca
characteristicqd of the ningqhaked | cakgsverisus the
BA2 | dessred OeNTRULDDRKEU [akmid andPr OVIGHaEel M TalhfyS 4
bel ow |WBraa05//02¢96w Tahdneod:wilBaked deake [Physi cal
Characteri sticg PCT/ US2D8sic028661R2 | Thewvah air
#CakeCakeCrunbCrust _Qual i t yackets nCakeCrilsr al ||
BA3 | VolBumeColGeiden| gr QuikBarky TextthivasRat i| n@lightlyL gas SlighllyPdor , 4
9=NMbst 9=EXe¥1 | ¢nt YW 17Paimeothadlnk Duldoarsglar ik Thimmy
wi t hCoar seVery3 brownye] | o | ar g@&i r gndgunmmy
pocket$, dryuneven air pndP¥EkycelN¥eBAT 7. SDar kDYl | ,
Az dankThi-nandCoarsgCummyd—brownyel emﬁM§Ctk wi-thand 2
somre | ar rune %%ai r p scel | 5 BA,38 N jﬁDuI I,
dar kThin andSl ijgh g ySlijghtls ,Q;omﬁg nlagwsrgg, ness
wi t hcoar segummy pockets on cells —
cake surface typical
— typical
BA S 5 Golden Pale Thin and Coarse Gummy 6
brown yellow smooth with and
few air crumbly
pockets
BA 6 6 Golden Pale Thin and Coarse Gummy 6
) brown yellow smooth with and
few air crumbly
pockets
BA7 6 Pale, Pale Thick, dry and Coarse Dry and 3
whitish yellow hard crust and firm
yellow with cracked crumbly
lines on
surface
BA 8 6 Pale, Pale Slightly thick Coarse, Crumbly 5
whitish yellow with cracked not and grainy
yellow lines crumbly
BA 9 6 Brown Slightly Slightly thin Slightly Slightly 6
pale with small air coarse, gummy,
yellow pockets less very
crumbly crumbly
CONT 9 Golden Bright Thin and Fine Slowest 9
ROL brown yellow smooth grains and | melt, least
without air even air grainy
pockets on celis
cake surface

-14 -




10

15

20

25

30

few ai rand pocketsuneven air cells BA
48Col denBri ght Thi n andFi neSl ow nelt, 8
Whe@ig®bt owsnoot h, grai ns andni ni mal nmi ni mal  aPCEUSIN04/031562
ai rgunm ness pockets oncells - cake surfacetypical -
typi cal BA 55Col denPal eThi n andCoar seGunmny6

E. Sugm@%@% &g%qu\ﬁggopt h withand few aircrunbly pockets BA
. enPal eThi n andCoar seGQunmy6 §

_ _ rownyel | pws ot
A\émughafn@ab sfpengeatake maiprpagrscKidh gie Qﬁ%ﬁ’éﬁ’é? ?’gllﬂé‘rlgﬁ}eé -
ry andCoarseDry and3 whiti shyglbpvhagid,crustandfirm
yel | g%KF ‘ﬁnérackedcr unbly Ii ng@lblﬁt sur?%tce BA |
86PalgFalbesS! i ght 1y thi ckCoarse, Cr &bl y5
whi tishyellow th crackednotand grainy
yel | BAihescrumbly BA 96Br ownSl i ght S‘;‘r& ightly

thi nSli ght.| ySli+ Y Lih snal i rcoarse, gu ,
yel | 2\%%?‘&’3%?%@%%& %@Sﬁe’o\%{)cr unbl 9,09 JHmy
CONT 9@l ri ght Thi n andFi neSl ones68

ROLbr ownyel | owsnoot hgrai ns andnel t, .| east w thout
ai r elNen- aﬁdr@mallﬁy pockets oncells 097

Baking powder 0.76
Emulsifier (Admul Emulsponge) 23

Water * 13.0

Comn oil 57
Vanilla flavor (as desired)
Total percentage 100.00%

The sugar-free sponge cake formulation developed met the labeling requirement of
“reduced sugar” and “sugar-free” as specified in Title 21, Rule 101.60(c) of the United States
Food and Drug Administration [21 CFR § 101.60(c)]. The processing éonditions and procedures
were the same as those listed above in Experimental section B. Incorporation of BA 4 to the
sponge cake formulation was at a 1 to 1 replacement basis - no reformulation of other ingredients
was required. Color development on the crust during baking was natural. The end cake had
good symmetry. Expansion was satisfactory. Crumb color was bright yellow, comparable to the
CONTROL. Texture of the crumb was tender. The overall cell structures of the crumb were
fine and uniform in size. Grains were just slightly coarser than those found in the CONTROL.
The cake crumb tasted slightly gummy and less resilient to bite’when compared to the control.
However, it’s overall rating was satisfactory and higher than cakes prepared from other bulking
agents such as dextrins, maltodextrin, resistant maltodextrin, modified starches or resistant starch
when used by themselves or in combination with each other (without the additional emulsifying
agent as exemplified in BA 4).

As seen from the above results, the best bulking agent blend was BA 4. Sugar free
sponge cakes made with this preferred bulking agent blend provided a consistent batter, i.e., one

that was creamy, low in viscosity and white in color, close to that of the CONTROL.. When
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cake surface WD 2005/ 029967 PCT/ US2004/ 031562 E.

Sugar - Free Sponge Cake A sugar-free sponge cake was
wee@paereed’ with the follow ng |ist of ingredi entGI/US2000031562

15 Ingredient Cake Flour BA 4 Acesul phanme K

(artificial sweetener) Wole eggs Non-fat dry mlKk

baked t%k ‘s{ﬂ@r PRy 955301%&“ logikd 1e@hibitéd mﬂara%f?ﬁlsﬁ&o ) %uWﬁue to that of the

Corn oil Vanil llavor Total percentage T
CONTR&gaExtermadystho nge plavk' wlefleveam Iemaneuon\wd grgoldRer trewn crust similar to

that of tlgee%qqtré)gd'&rg%r_n@]%% the cake bafc)e(? Wltg the pref?'erred buﬁqng agenz progfl(fed a bright
yellowish crumb color, cells that were slightly coarser than the control, and a tender texture. ,

In contrast, sponge cakes made with the other bulking agents had a thick and significantly
more viscous (less pourable) batter. When baked, these cakes exhibited a pale crust color,

cracked lines on the cake surface, uneven expansion, poorer volume, dull and darker crumb

color, bigger air cells, and a gummier texture.

F. Cookies
Model Cookie Formulation (Control)
Ingredients Baker’s %
Low protein wheat flour 100
Margarine 27
Butter 24
Powdered sugar 16
Corn syrup (75Brix) 4
Non-Fat Dry Milk 2
Salt 1
Egg Yolk 7
Soy Protein 2

(o)

Modified tapioca starch*
'Modified tapioca starch H-50, commercially available from National Starch and

Chemical Company
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devel oped net the | abeling requirenent of "reduced
sugar" and "sugar-free" as specified in Title 21, Rule
waomsemoe) of the United States Food and Dr ugPCT/US2004/031562
Adm ni stration [21 CFR 101.60(c)]. The processing
conditions and procedures were the sane as those -
dulpBit-SGhHARME CoBLiEFBRMAIARAY al section B. Incorporation
of BA™4 to the sponge cake fornmulation was at a | to
1 redngratients basis - no refornul atBakerdf %ot her
ingr%yienti.zo sy required. Color gﬁyelopnent on the
cr ust-QUPH° ednﬁvzk‘ﬁ? Was natural. Th€end cake had
good NyigaBhd Y. Expansion was satisfaggtory. Crumb col or
was bright yellow, conparable to the CONTROL. Texture
of tH¥tEFunb was tender. The overal I24cel | structures
of t runb were fine and uniformg’n size. Grains
were J'ust slightly coarser than tho found in the
CONTR(Qesulfabivekcake crumb tasted sligidd y gumry and
less_resilient to bite when conpared to the control.
25 HOVWawkst DrytMik overal | rating was Zatisfactory and
hi gher;,t han cakes prepared from other bul king agents
such as dextrins, maltodextrin, resistant '
mal t &gexXddlkn, nodified starches or resistant starch
when used by thensel ves or in conbination with each
ot helso(%f‘?tﬁ’élut the additional enulsid4ying agent as
exenglidied in BA 4). As seen from tjge above results,
t he best bul ki ng agent bl end was BA 4. Sugar free 30
spondodifikbmpivedstardhf h t his preferred bul ki ng agent
"hlodifdd papivéatieatcin He §0) sbahendialbpd fLlableifrdn Nagogal Stdtalh and
Ohemidal €aMpany OW i n viscosity and white in color, close
to that of the CONTROL. Wen - 15 WD 2005/ 029967
PCT/ US2004/ 031562 baked this sugar free sponge cake
Propriation Peoachutiesct eri stics nost sinmilar to that of the

P B T o e R B S S REST 2R
weiphkdol . Internally, the cake baked with the preferred

bul ki ng a%ent provided a bright yellow sh crunb
- Mepgasine apd Pppter wiere Weighsdsenagtielyy coarser than the

. ture. 5 In contrast, sponge
' ngﬂ%g&s%ngggg%t?%& ?%eoglt(h%%%rg{h%% ng agents had a thick
. Dapnchis vgs blehdaivitl map@iriie b botks uslngSswirpesdlite h sandy texture
batter. When baked, these cakes exhibited a pale crust
wabidieveder acked |ines on the cake surface, uneven
: af J
- LEBRERSHRH voB BRORCA Mo thecd BRASB Fasfis ey,
. Sigetdd desigvivais lcutGnakicetafgul mbladkis ovith :Geasurephnt bAYER By SMicn,
dBc%k@r"t? % iow protein wheat flour 100 Margarine 27
Qe el hoje

1,0 S.

. Cookies were placed on a baking mat and baked for 30mins.
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Powdered sugar 16 Corn syrup (75Brix) 4 Non-Fat Dry
MIk 2 Salt 1 20 Egg Yolk 7 Soy Protein 2 'Mdified

wao apsozeest arch H- 50, commercially avail abl e fPOIUS2004/031562
Nati onal Starch and Chenical Conpany Modified tapioca
starch' 6 25 WO 2005/ 029967 PCT/ US2004/ 031562 5 10 15
Rt - Substi t uted Cooki e Formul ation I ngredients '
Baker's Low protein wheat flour 100 Margarine 27

Extegsipn @f baidng Bme/SAQ minvtes maphies Rreferggisn thioovuegmasutptitpted

[k &1 . Yol k, .. S rotein,2, Water )
fom{iiopio el PoisTE et of v R b RiseRugi gt Qbpal el Other
thantBakidg tomeyeaRLehal hy change katbeest 0O theNUER Prpargtiah plocadétes.

Chem cal Conpany Preparation Procedures 1. Powdered

sugar or BA 4, NFDM wheat flour, soy protein isolate

The \%er 150 -su 5 ax'rug{b:ﬁ)&ma&u@n Mﬂlﬁ?glkéﬁﬁy%ep %ﬁah?ﬁe control and

wel g se
approximately 10% water was added (based on baker’s percentage) at mixing stage to

achieve good machinability at dough forming stage.

The amount of spread in the sugar-substituted cookie dﬁring baking was not significantly
different from that of the control. The colour of the sugar-substituted cookie was even but
slightly browner than the control cookie. Colour development during baking was overall
satisfactory. Symmetry of the cookie was as good as the control. The sugar-substituted
cookie has shorter bite, faster melt in the mouth and was more tender in texture than the
control cookie. No distinctive difference in flavor and aroma was noted between the sugar-

substituted cookie and the control cookie.

Sugars (powdered & liquid) in a model cookie formulation are successfully replaced with
FIBERTEX BA (bulking agent composition) to yield sugar-free cookies. Minimal change to
the preparation procedures is required. Acesulfame K, a high intensity sweetener is added to

impart sweetness.

Although the present invention has been described and illustrated in detail, it is to be
clearly understood that the same is by way of illustration and example only, and is not to be
taken as a limitation. The spirit and scope of the present invention are to be limited only by the

terms of any claims presented hereafter.
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3. Corn syrup with salt and egg yol k were m xed. 4.
Dry m x was bl ended with margari ne and butter using
wo owsepeed until a sandy texture was achi evedPCBUS2004/031562
Liquid portion was blended in using | ow speed until a
solid mass is forned. 25 6. Sheeted dough was cut into
| 6. 5cm
oA RPRET olpo AR DRERE 02
baki ng mat and baked for 30m ns. WD 2005/ 029967
PCT/ US2004/ 031562 Results ., Extensi.on .of baking tipe
. A fopgiong Tk A2eT AR e e BPHE s Uik R 285t comprising:
SUERE ofdIsreh bR sis ROAL: ¥hidNs (R RRBDE &y ‘ir&?s%f.rfﬂ k& fligestion;
content of the end cookie reached an optimal [evel.
@xleast one hidk swegteney; anidne, there was no change to the
£t?§ts orflethlg iglough ‘%Jr eparati on procedures. 5 The dough
of %E% s% PLERBE8 Y ut ed formul ation was just slightly
firmer than the control and approximately 10% wat er
was added (based on baker's percentage) at m xing
2. The bulking agsnt fctrizyb fydlas comprisinglst lepstyna resiitany tatar. ni ng
stage. 10 The anount of spread in the
sugar - substi tuted cooki e during baki ng was not
3. The dilpinigf dgeardfl Jaimdi, iR thef ot ot dirtenaflsitshes St (s modified starch.
col our, of the sugar-substituted cookie was even but
slightly browner than the control cookie. Colour

i RQ k OV el ..satjisfactory.. .
4. he SONGLPRIEbr (A 0 BB BB PSS 13 URLOT R, ot
modgiegatarcudosl/ortant by lemmomiideembadified bardher bite, faster
melt in the nmouth and was nore tender in texture than
the 15 control cookie. No distinctive difference in
5. The blBuY . RAH.AEINR 408 R 8 RELNEE KaldlS .%H%%h | succinic anhydride
substituted cookie and the contro cooki €. uéars
modifigdwtia¢led & 1iquid) in a nodel cookie formulation are
successfully replaced with FIBERTEX BA (bul ki ng agent
conposition) to yield sugar-free cookies. M ninal
6. The BlIRIGSER 02@1MS, FhERA AkisRRcHYE PROEIMiRRHS Iequired.
Acesul fane K, a high intensity sweetener is added to
i npart sweet ness. Although the present invention has
ri nd.illustrated i.n detail, 6 .it is to be
7. The B g e b bttt P Ot piosa et
illustration and exanple only, and is not to be 25
The%ﬁg’gg as alimtation, The spirit and scope of the

—

[REent 9 elstm gn Whersin e plargh ipfurther eenvertey. t he terms
of any clains presented hereafter. WO 2005/ 029967
PCT/ US2004/ 031562 What is clainmed and desired to be
9. The delkimgdgdry dfetluimi sl Peteesih ths:at least one starch hydrolysis product is a

maltodextrin.
10. The bulking agent of claim 9, wherein the maltodextrin is a resistant maltodextrin.

11. The bulking agent of claim 1, wherein the bulk sweetener is a sugar alcohol.
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1. A functional bul king agent for use in baked goods,
t he bul ki ng agent conprising: at |east one starch
whyasokgsl s product which is indigestible or rESI/ESHN1/031562
to digestion; 5 at |east one bul k sweetener; and at
| east one enul sifying agent. 2. The bul ki ng agent of
12. The Buakifiy lagehtbF R@4inC QNP Ryhetend th sh@ASIlcoHOE it @sledtaan
stargﬁ.glp 3. The bg?king agent %? cﬁg?ﬁ#§%§&%g?e%%n the group
consisiiag f sprbiel, manaitelyendixyliplng agent is a nodified
starch. 4. The bul king agent of claim3, wherein the
nodi fied starch is an al kenyl succinic anhydride
13. The bulitirfg sp@niséfalaiin BN MereiatheabiarlabdRol0N sai®itgRdi f i ed
starch. 15 5. The bul ki ng agent of claim4, wherein
the nodified starch is an octenyl succinic anhydride

£ starch. : | ki .of claim3,.
14. & offAf ] EGRE UGN Lo use Bl cBol0 SRORIing oS BofRpising:
at ledstibke aeesagmninahtbdeldtdh.m 3, wherein the starch is froma
t api oca base.. 8. The bul ki ng agent of claim 3,
at leqgh 8pe99sbitqleand arch is further converted. 9. The
t leR¥bkd ; ' : ' he at | east one
y est ar cﬁgﬁ@%?ﬁ?@.&é p’?’é@hgo\%@{d‘:\gtﬂg mal t odextrin. 10.

The bul king agent of claim9, wherein the naltodextrin
ent of

i S, a resistant I todextrin. 11. The bul ki ng agen

15. The flihe oo s &l To WOkt toe Biaaqesr sorpiial:saigh potio 1s 472:1
al cohol. 30 -19 WD 2005/029967 5 10 PCT/ US2004/ 031562
12. The bul ki ng agent of claim 11, wherein the sugar

* 16. A bak¢dcgindl copprisisigect ed from the group consisting of

rhitol , mannitol.. and xyl.itol. 13.. The byl ki ng agent
o5 b tesd T e P gl Siasunrn o aietston,
aflikastOdnt BONdSvRRBheRWh&Ki Ng agent for use in baked goods,
t he bul ki ng agent conprising: at |east one a
at lsast opa pmuipslyingcRertt i n. , at | east one sorbitol, and at

. cini ¢ anhydri.de nodified_ starch.
wherein (£ ARRAE L TN TURAE D 6 ANINERAET IBL | Ohe
mal todextrin:sorbitol:starch ratio is 4:4:1. r 16. A

baked good conprisin
17. The baﬁe goc?d of claim 16, furthe% comprising at least one resistant starch.

18. The baked good of claim 16, wherein the at least one emulsifying agent is a modified starch.

19. The baked good of claim 18, wherein the modified starch is an alkenyl succinic anhydride

modified starch and/or an alkylene oxide modified starch.

20. The baked good of claim 19, wherein the modified starch is an octenyl succinic anhydride

modified starch.
21. The baked good of claim 18, wherein the starch is pregelatinized.

22. The baked good of claim 18, wherein the starch is from a tapioca base.
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at | east one starch hydrol ysis product which is

i ndi gestible or resistant to digestion; 15 at |east
wo@n®sedok7 sweet ener; and at | east one enul sif yP@yUS2004/031562

agent, wherein the baked good is a reduced sugar or

sugar-free baked good. 20 25 30 17. The baked good of

claim 16, further conprising at |east one resistant

starch. 18. The baked good of claim 16, wherein the at

- 23. The pakgpsh gosd of elpindi8t whenginethe slarghss uthsdiconvedtedt ar ch.  19.

The baked good of claim 18, wherein the nodified
starch is an al kenyl succinic anhydride nodified
24. The Stake hpoat déD iz 86 kyhepeia @i deleanidbhd @ehrét %;y&m s#0product is a
The baked good of claim 19, wherein the nodi ieJI
maltegextdéh i s an octenyl succinic anhydride nodified
starch. 21. The baked good of claim 18, wherein the
starch is pregelatinized. 22. The baked good of claim
25. The bkedwhved ef blaith@4 sihdrein the ndaltodexarii RR R6i8tahe®eitodexth. WO
2005/ 029967 PCT/ US2004/ 031562 23. The baked good of
claim 18, wherein the starch is further converted. 24.
f i ..t I one
26. The EIRaRR T 090018, whorByThe Bk EEaL A 118 sorsRBRY 2071 5
25. The baked good of claim 24, wherein the ,
. | todextrin.is a resistant maltodextrin. 26. The o
27. The pajked £996 04 fimean 1L thefugas; A oRAbIStaIcRied st Bifcgros consisting
of soRbifIFRhnfHot A Ixylifol. The baked good of claim 26
wherein the sugar al cohol is selected fromthe group

consisting of sorbitol, mannitol, and xylitol. 28.
ugar al cohol

The .baked.good.of claim 26, erein the

28. The P"Q‘eg(&%ﬁ?% ?”’@58’ W%QEE]}&G Jeatelednbis wr b‘iat | east one
a resistant maltodextrin., at |east one sorbitol, and
at | east one octenyl succinic anhydride nodified

29. A bakedygedd, copworighngr ei n t he baked good is a reduced sugar

at led3 01§euag1%rsi'starme Elaﬁgck(e%grirgf) od. 25

at least one sorbitol, and

at least one octenyl succinic anhydride modified starch,
wherein the baked good is a reduced sugar or sugar-free baked good.
30. The baked good of claim 29, wherein the maltodextrin:sorbitol:starch ratio is 4:4:1.
31. The baked good of claim 16, further comprising at least one high intensity sweetener.

32. The baked good of claim 29, further comprising at least one high intensity sweetener.

33. A method of reducing or eliminating the sugar in a baked -good comprising substituting the

bulking agent of claim 1 for the sugar.

221 -



30 30. The baked good of claim 29, wherein the
mal t odextrin:sorbitol:starch ratio is 4:4:1. 31. The
whaksed299end of claim 16, further conprising atPCBHES1004/031562
one high intensity sweetener. 32. The baked good of
claim?29, further conprising at |east one high
34. A rdefHoR'BH b YuNE 8F Effinatidg the’sught HO& bled” EHACLMEhRing substituting the
elimnating The sugar Th a baked good Tonpri si ng
bulkénghageint of ¢laign 1 héor thegugang agent of claim 1 for the
sugar. -21 WD 2005/029967 PCT/ US2004/ 031562 34. A
met hod of reducing or elimnating the sugar in a baked
35. A m@gRd (FaBmidisd DYehuRRtihg id dfgat hea bQ&é‘dK%ddﬁ QU8RI substituting the
claim14 for the sugar. 35. "A nethod of reducing or
5 buikeng agentef adgint hend abigh intensitysaicettngolod theowgar. si ng
substituting the 5 bulking agent of claim1l and a
high intensity sweetener for the sugar. 36. A nethod
36. A methol @ tedihPbr Elihitafiad tHkugheinstBaled] dbod PBMREig0RYstituting the
conprising substituting the bul king agent of claim14
bulkﬁl@oﬁganwfg%amh%"emd 1 high welenséiii s eetonertiheths sagar. 10

10



