BULKING AGENTS FOR BAKED GOODS BACKGROUND OF THE INVENTION 5 Technical Field.
The present invention relates to bulking agents for use in baked products. More specifically, the
present invention is directed towards a hydrocolloid system for use as a bulking agent in baked goods
as a direct replacement of sugar. Background Information. In baked products such as cakes, cookies,
and muffins, and in fried products including doughnuts, sugar can constitute between 20% and 30% of
the total 10 ingredients. In richer %tm%&%%&%%%ﬁ%ﬁ%,ﬁ@ﬁ@ fruit cakes, the amount
of sugar used can be as high as 35% to 38%. Both artificial and natural high intensity sweeteners are
commonly added to reduced sugar and sugar-free baked products to impart sweetness in place of the
sugar. HowBMARrKBRTUND IRV ERE RNAES§RYgeteners is typically very low, e.g., in a range of
about 0.05% to about 0.10% of the total ingredients. As such, the substitution of 15 sugar, a major
component in sucH ¢rBBisels Kigld. ohbeoprasaet Higrentieniglatssctachrliingargenss \foid isethie fradedct
formulations Fasioss B siall sy s Js.piralby i Wil Rulting. 0515, Bulking agents are
well known ingredients used to replace sugar in reduced sugar or sugar free bake goods. i i
addition, thB¥e2sgeniking sgeridarhalisdoerageasadinsismlecanadégfsader. the nonsweetening effects
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sugar-free products, bulking agents which possess several of sugar's key p ysmaﬁ’p‘%per ies,
including: ifh it Riegrsts dneadipmjonshowtariuganbta vensiitjeviivendeasl (Sroead % 21 iiheatotal

abilityito deMelegigalor (wig;Maill loR) ' ) res;, and._ iv) being somewhat
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place Qf the sugar. However, the amount required of these sweeteners is typically very low, e.g.,
in a range of about 0.05% to about 0.10% of the total ingredients. As such, the substitution of
156 sugar, a major component in such products, with one or more high intensity sweeteners leaves a
void in the product formulation. This loss in weight and volume is typically filled with bulking
agents,
Bulking agents are well known ingredients used to replace sugar in reduced sugar or
sugar free baked goods. With their addition, these agents at least partially compensate to some
20  degree for the nonsweetening effects of sugar in a food product.
When used in replacing the loss in weight and volume in reduced sugar and sugar-free
products, bulking agents which possess several of sugar’s kéy physical properties, including:
i) a high degree of solubility;
i) low and stable viscosity when heat processed;
25 iii)  an ability to develop color (via Maillard reaction) at baking temperatures; and
iv) being somewhat hygroscopic (i.e., a natural preservative in the cake)
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

30  the cake when baked is related to a certain extent to the quantity of air cells incorporated at



mixing, a sugar-free cake lacking a bulking agent can be expected to have poor volume and dense
texture. There are various types of bulking agents used in the preparation of reduced sugar or
sugar-free baked products. These include resistant starches, dextrins, and maltodextrins. 5 While each
of the above-identified bulking agents may serve other functions in addition to their role as a filler or
replacemdhiidgs agsirea diee wakadanking sdaikingnagshineh Bercersstednta JuyaRate sRlta emdor
sugar. Thgeg stillisgdeed for a bulking agent that provides all of these benefits and improves the
texture of the baked products in which it is used. Additionally, there is a need for an improved bulking
agent or bulking Zbeve Bren@ues fipees hrlking aesats ysdqysr e Rrganstenakasiyrsdutiesr or
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formulation. Further, there is a need for a bulkiéré‘% agent blend that improves the viscosity of the

formufation, dougitsteneatsr off ireabaxeddsiificd. Blking Agentomayser TR e fenqtiensrinegditient
invention {g giractedtqwartis.a HiegidetHss: a8, atsikingaganrktartirked MRLISodderHbiNgAaesy of

the present invention comprises a starch hydrolysis product, a bulk sweetener, and an emulsifying
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the bulkin'tghagent is very useful in the preparation of a sugar-free sponge cake. The bulking a%ent of
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present invention can be used in formulating reduced calorie baked goods in that it may be formulated
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mean an ingredient or combination of ingredients which can be used in conjunction with a high
intensity sweetener to replace sugar. Baked good or baked product, as used herein, is intended to

include bajefRavsctoINt e iedmtai¢sis which conventionally contain a high percentage (at least
10%) sugar, and is o ) _
15 The present invention is directed towards a blend for use as a bulking agent in baked

goods. The bulking agent of the present invention comprises a starch hydrolysis product, a bulk
sweetener, and an emulsifying agent.
The bulking agent serves as a direct, one-to-one, replacement of sugar in the baked
product without the need for reformulation of other ingredients and/or process modifications. In
20  particular, the bulking agent is very useful in the preparation of a sugar-free sponge cake.
The bulking agent of the present invention is suitable for use in sugar-free or reduced
sugar baked goods. These foods include foods suitable for diabetics, as well as food for
slimming purposes. The bulking agent of the present invention can be used in formulating
reduced calorie baked goods in that it may be formulated to a caloric content of less than 2.4
25  kcal/g. Additionally, the bulking agent of the present invention permits high fiber labeling of
foods prepared with it.
Bulking agent, as used herein, is intended to mean an ingredient or combination of
ingredients which can be used 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
30 fried products which conventionally contain a high percentage (at least 10%) sugar, and is

intended to include without limitation cakes, cookies, muffins, and donuts.



intended to include without limitation cakes, cookies, muffins, and donuts. Reduced sugar baked good,
as used herein, is intended to mean one which contains less sugar than conventional, and in one
embodiment is intended to mean a baked good containing less than about 10% sugar by weight.
Hydrolysis, as used herein, is the chemical reaction of a molecule with water to prqduce 5 two or more
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amylase enzyme on gelatinized starch. This enzymatic treatment can be performed so as t
15  dextrins typically contain up to about 5% of an indigestible component. Conventlonzﬂ

yellow
dextrins, which can contain up to about 30% of an indigestible component, can have a strong
taste. British gums are usually dark yellow or brown, and darker in color than standard yellow

dextrins. They are prepared by the dry roasting of neutral pH starch at high temperatures. -
Indigestible dextrins can be produced by pyrolysis and subsequent enzymatic treatment
20  similar to the process for manufacturing conventional maltodextrins, wherein the enzymatic
treatment converts at least a portion of the -1,4 glucose linkages. Indigestible dextrins can also
be produced by a process similar to that for producing dextrins, wherein a starch is acid
catalyzed and heat treated under high pressure. This process converts up to 50% of the 1—4
glycosidic linkages and results in a dextrin which contains at least 60% of an indigestible

25  component. Indigestible dextrins serve as a source of dietary fiber. |

Maltodextrins are starch hydrolysis products having a degree of hydrolysis or dextrose
equivalent (“DE™) of less than 20. They are conventionally produced by the action of an
amylase enzyme on gelatinized starch. This enzymatic treatment can be performed so as to
remove or breakdown (“convert”) at least a portion of the a-1,4 glucose linkages. Maltodexirin
30  contains a range of non-sweet polysaccharides with a distribution of molecﬁlar weights where

the anhydroglucose units are linked predominantly by 1,4 bonds. Indigestible maltodexttrins are



remove or breakdown ("convert") at least a portion of the a-1,4 glucose linkages. Maltodextrin 30
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 -3 known
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dextrins (maltodextrins and dextrins resistant to digestion) are those which are not digestible by the
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properties, but in general have positive effects on food texture, rocessin&and olonic health.

Although sthsédel dessrdatiernetabsothaddniie smaysateins el harihy HERIdHay the AOAC method.
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wherein fluidity is the reciprocal of viscosity. Water fluidity of starches is tylpicall )
15  RS4 RSy is physically inaccessible starch, e.g., trapped in seeds. “For Rgl to be digested, the
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seed or outer coating must be broken so that the starch granules are no longer entrapped. RS; is

granular starch, is ungelatinized, and carmot be digested by amylases until gelatinized. Examples

include banana, uncooked potatoes, peas and high amylose starches. RSs is a highly retrograded,

non-granular starch, and is found in extruded or ready-to-eat cereals, bread, and cooked and

20 cooled potatoes. RSy is a starch which is chemically modified. These groups of resistant

starches all have different properties, but in general have positive effects on food texture,

processing and colonic health, Although starches, resistant starches generally analyze as total
dietary fiber using the AOAC method.

Water fluidity (WF), as used herein, is an empirical test of viscosity measured on a scale

25  of 0-90 wherein fluidity is the reciprocal of viscosity. Water fluidity of starches is typically

measured using a Thomas Rotational Shear-type Viscometer (commercially available from

Arthur A. Thomas CO., Philadelphia, PA), standardized at 30°C with a standard oil having a

viscosity of 24.73 cps, which oil requires 23.1240.05 sec for 100 revolutions. Accurate and

| reproducible measurements of water fluidity are obtained by determining the time which elapses

30 for 100 revolutions at different solids levels depending on the starch’s degree of conversion: as

conversion increases, the viscosity decreases.



measured using a Thomas Rotational Shear-type Viscometer (commercially available from Arthur A.
Thomas CO., Philadelphia, PA), standardized at 30C with a standard oil having a viscosity of 24.73
cps, which oil requires 23.12+0.05 sec for 100 revolutions. Accurate and reproduciblg measurgments
of water fluidity are obtained by determining the time which elapses 30 for 100 revolutions at different
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and are in close contact with their neighbors. If heating continues, the granules then rupture, collapse
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sweetener, and an emulsifying agent. Starch, as used herein, is intended to incfude all starche_s and
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A native starch as used herein, is one as it is found in nature. Also suitable are starches derived
from a plant obtained by standard breeding techniques including crossbreeding, translocation,
inversion, transformation or any other method of gene or chromosome engineering to include
variations thereof which are typically referred to as genetically modifies organisms (GMO). In
20  addition, starch derived from a plant grown from artificial mutations and variations of the above
generic composition, which may be produced by known standard methods of mutation breeding,

are also suitable herein.
Typical sources for the starches are cereals, tubers, roots, legumes and fruits. The native
source can be corn (maize), pea, potato, sweet potato, banana, barley, wheat, rice, oat, sago,
26  amaranth, tapioca (cassava), arrowroot, canna, and sorghum, as well as waxy or high amylase
varieties thereof. As used herein, the term “waxy” or “low amylose” is intended to include a
starch containing no more than about 10%, particularly no more than about 5%, most particularly
no more than about 2%, by weight amylose. As used herein, the term “high amylose™ is intended
to include a starch containing at least about 40%, particularly at least about 70%, most
30  particularly at least about 80%, by weight amylose. The invention embodied within relates to all
starches regardless of amylose content and is intended to include all starch sources, including

those which occur in nature, are genetically altered, or are obtained from hybrid breeding.
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source can be corn (maize), pea, potato, sweet potato, banana, barley, wheat, rice, oat, sago, 25
amaranth, tapioca (cassava), arrowroot, canna, and sorghum, as well as waxy or high amylase
varieties thereof. As used herein, the term "waxy" or "low amylose" is intended to include a starch
containing no more than about 10%, particularly no more than about 5%, most particularly no more

than ﬁbout 2%, bylheighking y@mﬁoﬁ?,hesimﬁshatéﬁvem@wmlég ﬂﬂﬁgkﬁ/ﬁh@ﬂb@m@t ;mmi;ahyiéﬁlysikpggma
starch con t arti 0s arti

about 80%@)%3%&%5%%5@@?? ention e?(ncﬁéﬁzég\gflt%%hfe tﬁ}gﬁ)g I 1l}s a}léh%%%eéard dsd g(])ia
amylose calteht enehizyimteeataky is,inckudenatiisstichtbenendedepentlinggpehdke twpéatf poodudhsoattre,
are genetiglly,aj @ SaAE APk élha‘%é m *&Y@Jéd@él t?u Solking a ?n”atl%dex%frsese
invention include ast oni;ltyar b:t lll;l/SIS pt tgﬁi@pro ucﬂc;:'2 Tromastarc ;fsmg me dam
knownbin thecaat lmettmngium igdatilibetionrbsisioid foadkgditione @mmsasamusd @ dochislati deast
thereof, deﬁ gmg %rgstpﬁéy&ere% %5.89%%1% \A#]gﬁ]é Fﬁlg{%@@ n%rgﬁi 'ﬁ mten%fed to nclude
without limftation, ofe ns and maltodextrins IC ‘% are a par |a?y m&ge Ble or reS|stant to
digestion. Dextrin¥alipdertiat taréniiteid et teaBIclpdctldmsemd'myles{lHmoseaqmalwhn(é‘nﬁﬂbwf Rsisish

gums and ' I extrin [tndex ins ar thos with a dextrose
equivalentﬁ%{f'; liig?ls t(g )é%Sf W ﬁﬁ anﬁﬁr {partla Ss/llsn gesﬁ?J ees'cl)(r)rhé’%lstslf1 %en%egée{s |bnr?la§8 IS

intended tanialthdgstimedtosiehitrass dutidtas AR&{Btaorﬂlwbmaﬂmescldlstolﬁdrysﬁgreﬁtherdabamktant

No. 0 s e S G B B e SR S TR
bulking agéAtflrth368mtath 38t Ieist, 67 DN AdedtEndrsin, 4)7%7@@1@@?&1&@6@&8%& sweetener is
a sugar alcohols qr %Xﬁi&ﬁ%%&qtg@f ?1?0 élqgrﬂ1 |tofe e tbéjrllk"ﬁglg 3{1 I8 sel ted é‘rgm e gﬁ anr:%%”%he

conS|st|ng of sorbitol, mann IS proauce S?rla yt e cala

hydrogenabidii sfPetguenge ahatgaiasalbdeﬂsobtaméﬁbby eimzyrmlmr kqmllvotymmf sherdhlltingkegeadusing
sugars, sogbito} Jpg3 ﬂ%e &Qg%ﬂé @gﬁ%’g‘s wilnamin Qd amino acids. lts relative
etwgen

sweetness compare to sucro e IS IS staple’ to m|Id alkaline and acidic
conditfons and wiflarbited aist mmducﬁdsnd%gmdlbnisylmhh@a]sbmbfdxydrqtgmanmmﬂmag]andseoﬁlmhas

formulationge, obtained by enzymatic hydrolysis of starch. Unlike reducing sugars, sorbitol does not

undergo browning reactions with amines and amino acids. Its relative sweetness compared to
sucrose is between 50 and 60. It is s‘table to mild alkaline and acidic conditions and will not react
with other ingredients in the usual food, pharmaceutical and cosmetic formulations.

20 Mannitol is an isomer of sorbitol. While not quite as sweet as sugar, mannitol contributes
only about half the calories of sugar and is poorly absorbed by the body. Mannitol has a
desirable cooling effect which may be used to mask bitter tastes. Whereas sorbitol is a
humectant, mannitol is nonhygrescopic and may therefore be used as a dusting powder.

Xylitol, a natural, non-fermentable carbohydrate, is as sweet as sugar while contributing

25  only about one third of the calories.

The bulking agent further contains at least one emulsifying agent. In one embodiment
the emulsifying agent is selected from the group consisting of a protein, a gum or a modified
starch. In another embodiment, the emulsifying agent is a modified starch derivatized by
treatment with any reagent or combination of reagents which contributes emulsification

30  properties to the starch. In a third embodiment the starch is derivatized with a reagent which

contains a hydrophobic moiety and may contain a hydrophilic moiety. In an additional



20 Mannitol is an isomer of sorbitol. While not quite as sweet as sugar, mannitol contributes only
about half the calories of sugar and is poorly absorbed by the body. Mannitol has a desirable cooling
effect which may be used to mask bitter tastes. Whereas sorbitol is a humectant, mannitol is
nonhygroscopic and may therefore be used as a dusting powder. Xylitol, a natural, non-fermentable
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ey IS T B e e T R S S g
succitfic hgnbsgiment by reaction with octenylsuccinic anhydride.

Where a low viscosity is desirable, a useful embodiment is an octenyl succinic half ester
derivative of an amylopectin containing starch, such as waxy maize, which has been converted to
a water fluidity (WF) of up to about 60. In one embodim’ent, the converted starch is treated with
from about 0.1% to about 3.0% of octenyl succinic anhydride. In the alternative, a

20  hydroxypropyl octenyl succinic derivative may be used.

The modified starch emulsifying agent may be one that has been hydrolyzed or
converted. The starch may be converted to its fluidity or thin-boiling form using a suitable
method of degradation. Such degradation includes, for example, mild acid hydrolysis with an
acid such as sulfuric or hydrochloric acid, conversion with hydrogen peroxide, or enzyme

25  conversion. Converted starch products may include blends of different starches converted by
various techniques as well as converted starch(es) blended with unconverted starch(es).

In preparing starches converted by acid treatment, the granular starch base is
conventionally hydrolyzed to the desired viscosity in the presence of an acid, typically at a
temperature below the gelatinization point of the starch. The starch is slurried in water, followed

30 by addition of the acid, which is usually in concentrated form. Typically, the reaction takes



derivative of an amylopectin containing starch, such as waxy maize, which has been converted to a
water fluidity (WF) of up to about 60. In one embodiment, the converted starch is treated with from
aboqt 0.1% to about 3.0% of octenyl succinic anhydride. In the alternative, a 20 hydroxypropyl octenyl
succinic derivative may be used. The modified starch emulsifying agent may be one that has been
hydrolyzeglatecorsetes {316 staneipeniay hefteombdete theoshertuidityroy thin sbisRs! pHi9g gbout
suitable methqd of de%jadatigg. Such d(?%ragﬁ%)[{bﬁjcludes, for example, mild acid hydrolysis with an

acid such <5;1 S e %% (GHQ Gk ) cbnversion with hydrogen peroxide, or enzyme 25

conversion. Convierieshetatial ptachcy raayineltdatblaidthofstittdrdmsstir coayasbioneHE S §tiehiBus

techniques as well as converted starch(es) blendegd wi gg@p&}' arsh
converted Wf/t%rcﬁﬁl‘?rgsgf&%Hfﬁaiog?ar% er%ta\ivr%ﬁ gﬂggg Psfl' %%%%%%%%@ﬁ%&&%%% the de%yi?giﬁ =
viscosity inbetFesengsoaf &7 ackdstyalicathpatta ftemersrame eushl ew ttranydaatiteze:ishbiR08r e

starch. The starch is slurried in water, follawed 30 iti ich.i . T
concontrati TR SHOATS), Gt Ot GO B ULt A o L6 R e el of e
slurry pH nigyshechditistedh o me hafassuna§ SinTtienstargtambay bandcoWed thy frsiaawopyersion

converting.starch by enzyme treatment, the starch ' iegh t
malustod W TS T e ST sy e L e Sbout
5.7. A smalhaplounipbandngyhe Shehype andmytasettetipn abde enaereotheeosteasimnsRitaNS the

slurry. The slurry ig typically heated.above the gelatinjzati int of t e
anzy oo ) ARCHR Er P B e e ot
deactivatednspabsas bymbiragijoiswlientymits aeivberdsydieat. Thereafter the pH may be adjusted. The

type and concentgation of he enzyme, . cnversion.candiins. 4Rl BIEaIN eRRess

contribute to the B%%elﬂ%% resultant product. Other enzymes or combination of enzymes can
be used. Hyggigenparexitacamalstebatasddcn terverrokeditothesstareompliieseliebibi i tof iistal

giféﬁiz.i;%{hag?ﬁonv%tg%%ﬁ? }%% 8??(39% ﬁ%i-ggzoylﬁgg ie a%rglgure complete solubilization of the starch and

any.
15 The bulking agent may optionally contain at least one resistant starch. Resistant starches

are well known in the art and include without limitation those of the RS;, RSz RS3 and RSy
types, including NOV ELOSE® and HI-MAIZE® starches commercially available from National
Starch and Chemical Company.

Any starch or starch blends having suitable properties for use herein may be purified,

20 either before or after any modification or conversion, by any method known in the art to remove
starch off flavors, odors, or colors that are native to the starch or created during processing.
Suitable purification processes for treating starches are disclosed in the family of patents
represented by European Patent No. 554 §18. Alkali washing techniques are also useful and
described in the family of patents represented by U.S. Patent Nos. 4,477,480 and 5,187,272.

25 The starch may be pregelatinized, making it cold-water dispersible. Various techniques
known in the art, including drum drying, spray drying, or jet cooking can pregelatinize these
starches. Exemplary processes for preparing pregelatinized starches are disclosed in U.S. Patent
Nos. 1,516,512; 1,901,109; 2,314,459; 2,582,198; 2,805,966, 2,919,214, 2,940,876; 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;

30 5,131,953, and 5,149,799.



15 The bulking agent may optionally contain at least one resistant starch. Resistant starches are well
known in the art and include without limitation those of the RSr, RS2, RS3 and RS4 types, including
NOVELOSE(r) and HI-MAIZE(r) starches commercially available from National Starch and Chemical
Company. Any starch or starch blends having suitable properties for use herein may be purified, 20

either before or aftEreapiicibamdast may dnpelersireyiadypawtssdAdiemetivelsie the rodisbueayskech
off flavors, edRisdESaleks hahRradpeiim e dhertapahRimeaiactet ng BIREE HlN Jowtdiab!Byrm is

purification processes for treating starches are disclosed in the family of patents represented by
European %@é@ﬁ?@o.@mmﬁmaﬁlwagmﬁ@%éHM&Fa%lmH@ugmaﬁaeyemmmﬁ@ ¢hlerny
of patents r@RtaseHee Y df prifaignEpNos. 4,477,480 and 5,187,272. 25 The starch may be
pregelatinized, making it cold-water dispersible. Various techniques known in the art, including drum
drying Sspray dryir§, Sijerebiimgréathprogikingntesnheempsisat iesssianhplalip destbsseu ol and

preparing pseggiatinizethiared e diRAEsa AR PAleahoNRS: rdSihtand AL 1084 3%@%39?
2,582,198; 2,805,966; 2,919,214, 2,940,876; 3,086,890; 3,133,836; 3,137,592; 3,234,046; 3%60 ,394;
3,630,775; PIBOES R wEsisaniopaliodertaposodnis! rad oginzhenscinio agy dddrhsatifieh grodui may
be pulverizggitog pavyder. Alternatively, the product may be reduced to flake form, depending on the
particular end-use, although the powdered form is preferred. Any conventional equipment such as a
Fitz mill or hamméarmiiesiipadukireiagentaay heantediinmbplsebrodugiig. Bntaen sugmisodiineone the

bulking agemsRREises A 6S - Sprbitol apd gotenyl: inj ' ifi
starch. In another em bod%ngﬁ%%mﬁ%gﬁ% 2%%1) ﬁgr)llggg a%%%qg%%ﬂ%%gm%%&%%ﬁ%

octenyl sucEHIED ﬁ%ﬁﬁb@ﬁé@%&&%ﬁ%&t @@%E&@a@mwﬁ@cﬁe@mmnzmgcdgannhiaysbé used
in a baked B QeGP JERIGHEBUGA () %W@&g&@ﬁ%@&eﬂfomﬁ% b HSEALYy r§l%|§§€[v Z%%tl[)oef any

one-to-one. The bulking agent is'typlcallé)use in an amount of at least about 10%

baked prodfiet, &5 ifHEMe &b atithousdimiatienasrbent epeldas.2muffirovany Weight of theone
baked produghodiisehakad BEREWHHaR¥ R AN ditionally contain a high intensity sweetener and in one

15 aspect of the invention, the high intensity sweetener will be in an amount of from about 0.05% to
about 0.10% by weight of the baked product. The high intensity sweetener may be any known in
the art and in one embodiment will be selected from the group consisting of saccharine and
aspartame.

In the examples which follow, all parts and percentages are given by weight and all

20  temperatures in degrees Centigrade (°C) unless otherwise indicated. The following examples are
presented to further illustrate and explain the present invention and should not be taken as

limiting in any regard. All percents used are on a weight/weight basis.



that uses sugar, including without limitation, cakes, cookies, muffins and donuts. In one embodiment,
the baked product will additionally contain a high intensity sweetener and in one 15 aspect of the
invention, the high intensity sweetener will be in an amount of from about 0.05% to about 0.10% by
weight of the baked product. The high intensity sweetener maybe any known in the art and in one
embodiment will be selected from the group coRsiEHRIMIBdEMarine and ‘aspartame. In the examples
which follow, all parts and percentages are given by weight and all 20 temperatures in degrees
Centigrade (C) unless otherwrse mdrcated The followrng examples are presented to further illustrate
and explairfth&isnasatie DEVIRXRS 4 ¢ 1. T3 it Bllepascents used
are on a Welght/W r M %lé%g
Using Various Bulﬁ\]r%{t‘éjth Qﬁﬁeg?e%%ﬁ%%ﬁ s%ogn%%aiagég%sp vl\%r %repé?g 8eac a\gﬁ%&g{% E
differeft sugjiikingoag eBdiiRiAG) dge vpbipaidsOBAZ)ifot ecropasisspragaiekeapreprred spithgegzake
prepared With.SHgdak {g&g&){e&gsdgqgie&%gere as follows BA 1: Sugar substituted with 100% resistant
maltodextrin BA 2: Sugar substituted with resistant 50% maltodextrin and 50% sorbitol BA 3: Sugar
substituted witB25% resistant nvagetisxbsiitaiad Wﬁ%lmmi&%mﬂt@g’amubstituted with resistant
maltodextrin, e@pprtol and octenyl, %‘Hﬁ‘ﬁiﬁx QWHHQ@S@QWB%%H A d% 5&3{1 g ? ?t ﬂ

t 1 A starch BA 6:

substituted with resistant maltodextrin, maltodextrin having a DE o
Sugar substituled Jvith resrstant%mtrtht%wtﬂd%&%mehamngraa[b@cﬁtmsml-fm%mdl@% starch

A 748U sgheliuted wil resigiap L RAUANEX W A SAOKANSHOSK OB, SIafoh ARg, A starch

BA 8: Sugar substituted with resistant maltodextrin, resistant starch, sor |to
succinate anhydride modified (“OSA”) starch

BAS: Sugar substituted with resistant maltodextrin, maltodextrin having a DE of
10-13, and OSA starch
BA 6: Sugar substituted with resistant maltodextrin, maltodextrin having a DE of
15 13-16 and OSA starch
BA7: Sugar substituted with resistant maltodextrin, a cook-up hydroxy propyl
starch and OSA starch
BA 8: Sugar substituted with resistant maltodextrin, resistant starch, sorbitol and
OSA starch
20 BA 9: Sugar substituted with resistant maltodextriri, resistant starch and OSA
starch
CONTROL.: Sponge cake control formulation (i.e., cake prepared with sugar)

-10 -
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Preparation All ten gagaiscirat/ah et pine BA: Hendrhuer e et parstasLotonkw T hetle @eﬁe@eaa%e

dry mixes identified in Table | above were prepared and set aside, with each mix totaling 252.5 grams
(50.5% of tRaIrekies iderHipdrar Eabie hakeywwm@r@&m@@mwms% ei¥oleleE RpRE2. 5
weight) wepgapixesh tonietpeswithveairi 48D Orgranis 1A% RS {alalCaks: weiglht:alhediee), Spesdfor
thirty (30) seconds, The dry mix was gradually folded in at low speed {0 the )

5 ° 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
water/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

10 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
15 BA3 044
BA4 041
BAS 051
BA6 041
BA7 048
20 BAS 045
BA9 042

CONTROL 0.48

C. Results — Cake Batter Characteristics

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

CONTROL cake batter is provided in Table 2 below —

-12 -



water/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 10 total cake
weight). The batter was poured into a round baking tray and baked in a preheated oven at 180C
(355F) for thirty (30) minutes. ThﬁaﬂﬂeafiemwwdﬂmmGhawaseaigti@ﬁows BA 10.48 BA 2

0.46 15 BA-3-0-44- BA-4-0:44 BA 5-0:51 BAS 0741 BAE] AR ARHAE 045 BAUU.42 CONTROL
0.48 C. Results & Batter|Chasacteristics-2 SRR P S PN CharRgErsghiohine hine
cake batters versﬁ\gt e deS|re % E‘ﬂ_ Ca‘ke gh ter Is Mzggﬁ: a?l(%ﬁ#e 2 belogv?/ﬁ 12 Table 2
Cake BatterPhysical CharactpristiesTriat#-Characteristic o XY L ek Sfiffier- Yore
viscous & not as Bgurable as CON?F?@E}’@’,@ (‘f“ré:gr(r)ﬁ/ % & ré%ég:fgg \Appeared more
i CONTROL BA 3 Creamy—whit olor: “
whia i chio Cresmutitc noor VS AT ooy
I HOW 1 pearedgrainy.
Unable td obtain BA 4 " Creamy white 1 cOIon, podrdbre, closs 1 CONTROT
BAS Pale yellow in color, runny. Mixture appeared grainy. Unable to obtain
targeted specific gravity
BA 6 Mixture appeared grainy
BA 7 Mixture appeared grainy and thick
BA § Creamy white in color, thick and dense
BA9 Creamy white in color
CONTROL Creamy white in color, fluffy, pourable
D. Results — Baked Cake Internal and External Characteristics
5 The results of the physical characteristics of the nine baked cake versus the desired

CONTROL baked cake is provided in Table 3 below —

-13 -



targeted specific gravity BA 6 Mixture appeared grain)' BA 7 Mixture appeared grainy and thick BAS
Creamy white in color, thick and dense BA 9 Creamy white in color CONTROL Creamy white in color,
fluffy, pourable D. Results - Baked Cake Internal and External Characteristics 5 The results of the.

physical characteristics of the nine baked cake versus the desired CONTROL baked cake is provided
in Table 3 below -13 Table 3: Baﬂ“@b’@ék&?k?&é&l@W&\ﬁéﬁé@@ilﬁhﬁ’iﬂ&l‘#t@ake Cake Crumb Crust

Quality Griaf#ake gxegal VWTUEWCU@RM IRy e Rairkn (Fteagh=Ppor, Sipst
9=Excellent) BA L Vdhate, darkdaisH, dark Thaisrwitlh Coarse Very|3 Quaw yellovegarse largeraiignd
gummy pockets, dgfue@?en air and flaky cells BA 2 7.5 Dark Dull, dark Thin and Coarge GdrRovy,4
brown yelew smp FMesP and some |4 mn air uneven air..nockets cells BA Golden Dufi=esaligiiin
and Slig htl?'%ﬁgrtly 4" brow g) l%rn ygh%{h fos%ﬁgéé?g@?'a'}}y fe&/;%ij%nc pggﬁq%‘t? ureven air cells
BA 4 8 Golden Byight Thin a |ne Slow %v 8 pockets, dry | uneven air
: and flaky cells
BA 2 7.5 Dark Dull, dark Thin and Coarse Gummy 4
brown yellow smooth with and
some large air | uneven air
pockets cells
BA 3 8 Golden Dull, dark Thin and Slightly Slightly 4
brown yellow smooth with coarse gummy
few air and
pockets uneven air
cells -
BA 4 8 Golden Bright Thin and Fine Slow melt, 8
brown yellow smooth, grains and minimal
minimal air even air | gumminess
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 cells
cake surface
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brown yellow smooth, grains and minimal minimal air even air gumminess pockets on cells cake
surface typical - typical BA 55 Golden Pale Thin and Coarse Gummy 6 brown yellow smooth with
and few air crumbly ockets BA 6 6 Golden Pale Thin and Coarse Gummy 6 brown yellow smooth with
and few air crumbly pockets BA 7 6 Pale, Pale Thick, dry and Coarse Dry and 3 whitish yellow hard
crust and BrmSyehoskinagtbaagkedikdrumbly lines on surface BA 8 6 Pale, Pale Slightly thick Coarse,

Crumbly 5 whitis %t E%%&%ﬁt@%@?% gradnvmell ew MWWMBA@@BW Slightly

Slightly thin Sllgh |ghty 6" pale with small air coarse, gum ellow pockets less very crumbly
crumbly CONT 9 Goldehlmgﬁ‘ﬁlﬂ’hln and Fine Slowest 9 %¥€3 b B&ESMlow smooth grains and melt,
least without air even alltgf(%lpyoﬁockets on cells 99.0
5 BA 4 | 24.5
Acesulphame K (artificial sweetener) 0.05
Whole eggs 30.8
Non-fat dry milk 0.9
Baking powder 0.76
10 Emulsifier (Admul Emulsponge) 2.3
Water 13.0
Corn oil 5.7
Vanilla flavor (as desired)
Total percent‘age 100.00%
15 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

20  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.

25  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

30  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

-15-



cake surface -14 E. Sugar-Free Sponge Cake A sugar-free sponge cake was prepared with the
following list of ingredients - Ingredient Weight Percent Cake Flour 22.0 5 BA 4 24.5 Acesulphame K
(artificial sweetener) 0.05 Whole eggs 30.8 Non-fat dry milk 0.4 Baking powder 0.76 10 Emulsifier
(Admul Emulsponge) 2.3 Water 13.0 Corn oil 5.7 Vanilla flavor (as desired) Total percentage

100.00% 187kae shisarshess shemgwente falmutlidbitedvehssedenisionenabie|vigileruicetheht of the
n d d n n _ ||7 f H tl , f 1 F
reduce SWT@@L?%&E&EQ&&P&Q@%&( gﬁm&fa Bt RYIRS dafél%(a)g%la f H%&g&%@%%%nmgﬁogo

and Drug Administration [21 C The processing conditionsand procedures were

same as tHdsk Qisthel eaninad. inEEsmetindhectakedidisB Wit thp orafioreditBlkiagmgent pporidedcakeight
ormulation ¥R ALR iR ENIAC IR ARRKEe AR IRPURIANORABINShIRr A R abraRdfEL e

Color development on the crust during baking was natural. The en good symmetry. -

Expan8ion was sdfisteites), Shaiab wdier mede brightheetibar bdidpargsietsdaie hioNTRGignitdoty of

the crumb was.tender, TheoV ur re .fine ffarm.in size,.Grains
were just slightly (l:oarsserhthsgn%%%g%lﬁ%{ % tm%{hhﬁdg%i%#ge %%&% g?lﬁn%ti){?gso%erga&g%t ;S/tg%?nor%y
and less regpidradidibae oihée conkparethcs, thiseshtipasinmweneer itvooveradvlltimglvwdesieatisfaciory

and higherct(;]gp, B?éee? gp&@fg%@ggﬁ%@q@p&&agents such as dextrins, maltodextrin, resistant
e

maltodextrin, modified starches or reSistant starch when used by themselves or in combination with
each other (without the additional emulsifying

10 F. Cookies
Model Cookie Formulation (Control)

Ingredients Baker’s %
Low protein wheat flour 100
Margarine 27

15 Butter 24
Powdered sugar 16
Corn syrup (75Brix) 4
Non-Fat Dry Milk 2
Salt 1

20 Egg Yolk 7
Soy Protein 2

(o)

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

25
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agent as exemplified in BA 4). As seen from the above results, the best bulking agent blend was BA 4.
Sugar free 30 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 -15 baked this sugar free sponge cake exhibited characteristics most similar to that of the
CONTROL. ExterRHHEGI 408k ) po@rudaioinsion and a golden brown crust similar to that of
the control. Internally, thg@% lgﬂksed with the preferred bulking aggﬂgg.rso;?ded a bright yellowish
crumb color, cells that were slightly coarser than the control, and a tender texture. 5 In contrast,
sponge cakes made witH-@ b‘tﬁ@ﬂbmlk‘mgfkg@nts had a thick andl§ignificantly more viscous (less
pourable) batter. When %g%mgse cakes exhibited a pale crust cﬁor cracked lines on the cake
surface, uneven expansion, poorer volume, dull and darker crumb color, bigger air cells, and a
gummﬁar texture. 10 F. G¥8kies Model Cookie Formulation (Contra?#ingredients Baker's % Low
protein wheat flour 100 Nlargarine 27 15 Butter 24 Powdered sugap 16 Corn syrup (75Brix) 4
Non-Fat Dry Milk 2 Salt 1 20 Egg Yolk 7 Soy Protein 2 Modified tapioca starch' 6 'Modified tapioca
starch H-50, conunercialycasdifabieErom National Starch and Chéffiéal Company 25

Non-Fat Dry Milk 2

Salt 1
10 - Egg Yolk 7

Soy Protein 2

Water ‘ 10

Modified tapioca starch’ 6

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

15 Chemical Company

Preparation Procedures

1. Powdered sugar or BA 4, NFDM, wheat flour, soy protein isolate and H-50 were
weighed.
20 2. Margarine and butter were weighed separately.
3. Corn syrup with salt and egg yolk were mixed.
4. Dry mix was blended with margarine and butter using low speed until a sandy texture
was achieved.
5. Liquid portion was blended in using low speed until a solid mass is formed.
25 6. Sheeted dough was cut into rectangular blocks with measurement of 2cm by 6.5cm,
docked with 10 holes.

7. Cookies were placed on a baking mat and baked for 30mins.

-17-



16 Sugar-Substituted Cookie Formulation Ingredients Baker's % Low protein wheat flour 100
Margarine 27 5 Butter 24 BA 4 20 Acesulfame K 0,095 Non-Fat Dry Milk 2 Salt 1 10 Egg Yolk 7
Soy Protein 2 Water 10 Modified tapioca starch' 6 'Modified tapioca starch H-50, conunercially
available from National Starch and 15 Chemical Company Preparation Procedures 1. Powdered
sugar or BA 4, NFResulisheat flour, soy protein isolate and H-50 were weighed. 20 2. Margarine and

butter were wejighed Senaraigie A5 /ARSI and sagyalkiyere mped, As@Rpix was

blended with margarine and butfer using low speed until a sandy texture was achieved. 5. Liquid

portion was bidpEadaHensiagreRisprisurmcasaialithesad jee iedeahiel Shertisepbistigh Wdsicut into
rectangular blggks M&gaﬁ%a &ﬁe@@%fn%fmﬂg@ﬁé% ré0eker Ml HorpiatinRokiaEEe Placed

on a baking mat and baked for 30mins. -17 Results
5 ,

The dough of the sugar-substituted formulation was just slightly firmer than the control and
approximately 10% water was added (based on baker’s percentage) at mixing stage to

achieve good machinability at dough forming stage.

10 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

15 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
20 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
25  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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Extension of baking time (5-10 minutes max) was preferred in the sugar-substituted formulation to
enable moisture content of the end cookie reached an optimal level. Other than baking time, there
was no change to the rest of the dough preparation procedures. 5 The dough of the sugar-substituted
formulation was just slightly firmer than the control and approximately 10% water was added (based
on bakerg|ggreentage) at mixing stage to achieve good machinability at dough forming stage. 10 The
amount of spread in the sugar-substituted cookie during 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 cqokie. GolaxetHRIER IR RIAG bEetitTaraaid N BRI tEatisiRftgragepY aUnRiiv afthe cookie

was as good as the control. The sugar-substituted cookie has sharter bite, faster melt in the mouth
and was more t8htEFiANE AR ohe SR QL VEETKIS  ebogRle B e RERL FR AI9PRERr and
aroma was notegl Reveandlie sWeaterrebgiduted cookie and the control cookie. Sugars (powdered &

liquid) in a model cookie formulation are successfully replaced with FIBERTEX BA (bulking agent
compositon) to TR O LSRR R B DS VHD el S A g
required. Acesulaperitiearaigin datsaptty Suiastanadig atdsd de mameddsaeetness. 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 25 taken as a limitation. The spirit

and scopg of therpsestkihinsgaiian ariolbeulimeaesbomi Pygthe eroscraraci atarstpresented
hereafter. -15 Claims 1. A functional bulking agent for use in baked goods, the bulking agent
comprising: at least one starch hydrolysis product which is indigestible or resistant to digestion; at

least onegbulk seeirnkRInqageat lelasiapmelemisdingeesnl swyiatcinene isrnlstiing agesinis an

alkenyl succinicmalg\yrmgéédrﬁo ﬁpeig%tciarsc:tﬁmh and/or an alkylene oxide modified starch.

4, The bulking agent of claim 1, wherein the starch is pregel atinized.
5. The bulking agent of claim 1, wherein the starch is from atapioca base.
6. The bulking agent of claim 1, wherein the starch is further converted.

7. The bulking agent of claim 1, wherein the at least one starch hydrolysis product is a

maltodextrin.
8. The bulking agent of claim 7, wherein the maltodextrin is a resistant maltodextrin.
0. The bulking agent of claim 1, wherein the bulk sweetener is a sugar alcohol.

10.  The bulking agent of clam 9, wherein the sugar alcohol is selected from the group
consisting of sorbitol, mannitol, and xylitol.

11.  Thebulking agent of claim 9, wherein the sugar acohol is sorbitol.

12. A functional bulking agent for use in baked goods according to claim 1, the bulking
agent comprising:

at least one a resistant maltodextrin.,
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2. The bulking agent of claim 1, further comprising at least one resistant starch. 3. The bulking agent of
claim 1, wherein the emulsifying agent is an octenyl succinic anhydride modified starch. 4. The
bulking agent of claim 1, wherein the starch is pregelatinized. 5. The bulking agent of claim 1, wherein
the starch is from a tapioca base. 6. The bulking agent of claim 1, wherein the starch is further
converted. 7. The lesdkingbap@iadf sd@im 1, wherein the at least one starch hydrolysis product is a
maltodextrin. 8. The bulking agent of claim 7, wherein the maltodextrin is a resistant maltodextrin. 9.

The bulking agefit BTL AR OCIGMERERTIHE Fkifesnaqied §GHar alcohol. 10. The bulking agent of

claim 9, wherein the sugar alcohol is selected from the group consisting of sorbitol, mannitol, and
xylitol. 11. The bulkinglggent of claim 9, wherein the sugar alcohal is sorbitol. 12. A functional bulking

agent foriise in HKEUK B8 A9 QB el A o e AT E YRS AR S P LR IRk a5 & drte a

resistant maltodextrin., -19 at least one sorbitol, and at least one octenyl succinic anhydride modified
starch. 13. The bulkin a%egt of claim 14, wherein the maltodextrin:sorbitol:starch ratio is 4:4:1. 14. A
baked gob corﬁpméﬁ% AL I E R rch hydrolysis product which is indigestible or resistant to

digestion; at leagt ese brdksensetfars! sl molRrstvamierers wRifyisg e ntredeigindigesivsifying
agent is an alki%yl succinigéjﬁgg&dride mod(i{]ied starch and/or an alkylene oxide modified starch, and
wherein the bakddGE0A R EEE g %r sugar-free baked good. 15. The baked good of claim
14, further compfising Arke@BiNEEyiAgiStumt Siaiels 1 thd bellakgithg egenef slainal kényvheteinithe

erSIving agepLis o OCieT SYSEIUR S S NRISH el e v, and

wherein the baked good is areduced sugar or sugar-free baked good.
15.  Thebaked good of claim 14, further comprising at least one resistant starch.

16. The baked good of clam 14, wherein the emulsifying agent is an octenyl succinic
anhydride modified starch.

17.  Thebaked good of claim 14, wherein the starch is pregelatinized.
18.  Thebaked good of claim 14, wherein the starch is from a tapioca base.
19.  Thebaked good of claim 14, wherein the starch is further converted.

20.  The baked good of clam 14 wherein the at least one starch hydrolysis product is a

maltodextrin.
21.  Thebaked good of claim 20, wherein the maltodextrin is a resistant maltodextrin.
22.  Thebaked good of claim 14, wherein the bulk sweetener is a sugar acohol.

23.  The baked good of claim 22, wherein the sugar acohol is selected from the group
consisting of sorbitol, mannitol, and xylitol.

24.  Thebaked good of claim 22, wherein the sugar alcohol is sorbitol.
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17. The baked good of claim 14, wherein the starch is pregelatinized. 18. The baked good of claim 14,
wherein the starch is from a tapioca base. 19. The baked good of claim 14, wherein the starch is
further converted. 20. The baked good of claim 14 wherein the at least one starch hydrolysis product is
a maltodextrin. 21. The baked good of claim 20, wherein the maltodextrin is a resistant maltodextrin.

22. The baked gaechekadadobd 4f WRRTEIS Biriprl syveetener is a sugar alcohol. 23. The baked good of

claim 22, wherein the sugar alcohol is selected from the group consisting of sorbitol, mannitol, and
xylitol. 24. The BLKEF SBEREFLRAN BB RHRALIA the sugar alcohol is sorbitol. -20 25. The baked good
of claim 16 comgrisie oAt kenBitaNeril resistant maltodextrin., 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. 263TRESHARB ARG HGRHBEY i SdHEd ARG Gextrin: sorbitol: starch ratio is 4:4:1.
27. The baked goqsteh thritbildd facbes aesancsingigerepstgue feigbaldg apitd sweetener. 28. The

baked good of claim 25, further comprising at least one high intensity sweetener. 29. A method of
reducing or eliminating the sugar in a baked good comprising substituting the bulking agent of claim 1

for the sumgr. 30-hENRee st of elaim 29, oararRiisthg siahsikitina: toeohulkirgcagent o 4laim 12 for the
sugar. 31. The method of claim 29 comprising substituting the bulking agent of claim 1 and a high

intensity sweetener for the sugar. 32. The method of claim 29 comprising substituting the bulking
agent of glaim 1Phanshicechigbdritoisity IweRienedemnprzisugal es&lone high intensity sweetener.

28.  Thebaked good of clam 25, further comprising at least one high intensity sweetener.

29. A method of reducing or eliminating the sugar in a baked good comprising
substituting the bulking agent of claim 1 for the sugar.

30.  The method of claim 29 comprising substituting the bulking agent of clam 12 for the

sugar.

3L The method of claim 29 comprising substituting the bulking agent of clam 1 and a
high intensity sweetener for the sugar.

32.  The method of claim 29 comprising substituting the bulking agent of claim 12 and a
high intensity sweetener for the sugar.
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