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*166166% T FUNCTT ONAL SUGAR REPLACEMENT The present

i nvention to a repl acenent conposition for
sugar INWIHM mem he smeetenlng and structuring
characteristics of sugar. Mre particularly, 5 the

pr esent i nventTon invol ves a solid or semi-solid
functi onal sweetener that can be used to replace sugar
in any preparation on a 1/1 weight basis and/or
additionally -on a 1/1 volune basis. Sugar is a
popul ar sweetening additive in human food preparation.
By sugar is understood sucrose but al so other

conmmonl y used cal oFUNCTIGNABSIHG AR REFPLACEMENES 10
such as gl ucose, fructose and high fructose corn
syrups. Popul ar feeding habits tend to show an over
consunpt i on @he pregear inveinivavie relatadnon g repldaament uembmxtioh Sor sugar
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stroke. Therefore, sugar replacenent” sol ution
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in order to inprove eir health in the concept
of t hwhich ¢ah pifesh intqmal josgany, as sl as tthe ekl prded sesations @hd ‘pain.
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and stroke. Therefore, sugar replacemerit solutlons for popular foodstuffs are of high

value.

25 The present invention relates to a new concept with respect to healthy
‘nutritional habits and funct?onal foods. ‘The basic, and most important, idea for this
concept is that people no lénger need to change their food habits in order to improve

their health. Within the concept of the invention, it is possible to consumc foods with

positive health effects as simple and effective as possible, without gmng up anything -

30  the consumer likes such as sweet or salty tastc, palatable structure and texture of the

food products. The main goal is to replace those food ingredients that are used in the
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30 the consuner |ikes such as sweet or salty taste,
pal at abl e structure and texture of the food products.
The main goal is to replace those food ingredients
that are used in the 111112111 Iill 211111 11111 11111
11111 1111 1111 *00002 2 | argest quantities, but at
the sane tine present an insidious poison to - even
heal thy - human beings. One of the npst inportant
ingredients in this context is sugar. In this view it
is inmportant to.acknow edge t he oresence of conpl ex
mcroflora in the gastrointestinal tract (G tract),
nore specifically the colon, as being 5 part of
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2):271-81; and Ravenscroff N. et al, Physicochemical characterisation of the

oligosaccharide component of vaccines, Developmental Biology 2000;103:35-47.
30 Some of these fibres have prebiotic properties and are called prebiotic fibres
or prebiotic oligo- or polysaccharides. They are mainly soluble oligo- and

polysaccharides that are non digestible, which means that they are neither digested by



ol i gosacchari de conponent of vacci nes, Devel opnent al
Bi ol ogy 2000; 103: 35-47. 30 Sone of these fibres have
prebiotic properties and are called prebiotic fibres
or prebioti.c oligo- or polysaccharides. They are

mai nly sol uble oligo- and polysaccharides that are
non di gestible, which neans that they are neither

di gested by 3 human enzynes of the G tract nor
absorbed in the upper digestive tract. Thus they
arrive unchanged in the colon w3ere they are at | east
partially fernented, mainly, by  beneficial bacteria
present in the colon, such as Bifidobacteria and
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I NCi JeRMBy Qko some endogenous beneficial bacteria are: decreasing the incidence or

duration of diarthoea, coping with lactose intolerance, anti-hypertensive effects,
30 decrease in cancer risk, immune system stimulation, etc. These effects may be direct or
indirect, meaning that they can be caused by either bacterial activities or products, or by

products created by digestion in the digestive tract.



duration of diarrhoea, coping with | actose

i ntol erance, anti-hypertensive effects, 30 decrease in
cancer risk, inmmune systemstinmulation, etc. These

effects may be direct or indirect, nmeaning that they

can be caused by either bacterial activities or

products, or by products created by digestion in the

di gestive tract. 4 Replacenent of sugar by intense
sweeteners is a serious problemin solid and

sem -solid conestibles, because gucrose fulfils both a
structural and sweetening function in these products.
Preparati on of IOM/sugar or no sugar added products

aut omati cal | es t I f ng.the b R
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“only replace sugar but should additi onall
wi de fuapipsaly syelnlas theathf E@tnebv\hueﬁfectﬁammrdmwgaspméhclf life of the

hursan pRed¥edWobd ploBets’ AL oFBEL AR Rigr QbstinktDsfsdid not onlal replace

vitamns and mnerals. Summarising, 1t can be s
that SRyt saeudheddiigaally ofigha tidamrge of hprithieiectsy efalllet providing the
shoul guk® vy it el reqirdd AHuntIRK G5, FMnifOAE GiSdr A0 S uRHnarising,

neither taste nor structure. 20 Thé present invention
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COMDRFithdue RakiAd irdR8nceddidns éh deltherbRIghdrubiasi s, and
preferably also on a 1/1 volune basis, _This. neans

tHdt in any TR PRt iBYrOfion #Es theropfes hyalthy wplacemgnfor sucrose in -

~the aﬁﬁiﬂiﬁn [REpafE@! ot weRh! KBk %@Qreﬁyabfy%o%ﬁﬂll volume basis.
anmount: .of soljd or sem -soljd, IOM/canrle
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t he plidi‘ﬁaﬁlél:edl VRO bdn@Namodat J0solliftio® s@mitkolid, M6 BAIGHL Bbre containing
i nvention If.]r ovi des a- sugar repl acenent COprOSl tl on

that TEAPFRESH COMBRORitIAR aqePIdiag I BRPEERLIPERtIOMhi ch i s a

cagbi nati on @f thaodni SBCsBRA @&%ﬁorﬁﬁw&g a %gi-ﬂp reflbcefent composmon
Ieastmlo and ollgﬁE%c%harldes haV|n€ ranging fr
about ¥ PEPIEHFH fibre frpmpositione WhR s W“@W@‘%‘%Wé?’ysamhmdes

CONPOisving QrDP of at least 10 and oligosaccharides having a DP ranging from about 2 to

about 10, and a sweetener or sweetener composition.
_ The bulking' fibre compos_‘ition comprises 30 to 73, preferably 45 to 65,
30 weight % of polysaccharide, 5 to 45, prcfcfab]y 10 to 30, weight % of oligosaccharide,
the total of the sugar replacement composition being 100 weight %. |



The bulling fibre conmposition conprises 30 to 75,
preferably 45 to 65, 30 weight % of polysaccharide, 5
to 45, preferably 10 to 30, weight % of

ol i gosaccharide, the total of the sugar replacenent
conposition being 100 weight % 5 Preferably, at

| east one pol ysaccharide and/or oligosaccharide
conmpound is prebiotic. Further it is preferred that

at | east one pol ysaccharide and/ or oligosaccharide

is conposed of mainly glucose ugits and at | east one
pol ysacchari de and/or 5 oligosaccharide is conposed
of mainly fructose units. Further it is also preferred
that, the averagsyd %@Eﬁ?o&fpol%@idﬁﬁﬂé gRlok 8RgRhcchfiBe compound is
ollgosaccharlde fraction of the bulking f %
conpoBE¥iP¥n is 3 to 8, preferably 3 to 5, mhlle t he
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10 5¢ haigas el cdi¥poBed B BRRBARALctoM &hee.i bution of the
DP, wherein the rrgﬁ’rmm p?rfeﬁélaat wi thin the

respective. ©4HGe!t SRl RV Erage §58Rs6 f polymerigasiop of the

ol i goslagesabafan@lsefracu&s bStha bR fbRoRKpEitinand to 8 preferably 3 to 5,
pol ysacgégrl de r si stant maltodextrin a

al so PEBEL S QLB ReP Rl ih%pq‘@g?cgmtﬁmn o e ulking
mal toﬁlﬁxtdbmposﬁﬁoaﬁsl N t D) p:bfetala@ 20 RONONPEAkably, each fraction is

trlbutlon t he DP. hi t he maxi mum peak
ofl%t h@a@FW Mﬁ ra?fmalpd%lﬁéﬁrﬁa f?fi%@"ntﬁm%é%%rga‘er g peak is
be Wi withif thd @es@&ﬁ\/@rﬁ@@@k fsb&(ﬁeﬂ adbE @S Hopewer| tresoth lfosaccharide
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sweet out t.0 the sweet nes

Swoet HelE e ale el oS gt reDliihiride sub-fracton
di | utuhemafarelmtlmamésremmnivetrhees determining the highest
~dilution in sweet ast e ercept | bIe '
concentratloﬁﬁ%gwgﬁ%etéﬂm?ﬂé “H?FFQ ?Qgggmmuy
equal swteaenew:gam arpuntest ficizntrie qbrdwie pas ehpaugan gepd:céxﬁm eoniposition a
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Presepin ﬁE plication, the term"about” is intended to '
permt a “variation of no nore than = 10 % of the

gizfen nuner i sdvantegeousdy, said golysaftariddbhay aofegmoe of polymerisation (DP)

between 10 and 60, preferably between 10 and 40, and specifically between 10 and 20

and said-oligosaccharide has a DP between 2 and 10, preferably between 2 and 8.
Throughout the present application, the term “about” is intended to permit a
vanation of no more than = 10 % of the given numerical value, and preferably of 1o

30 more than £ 5§ % of the given numerical value. -



30 nore than :k 5 % of the given nunerical value. 6

Sai d pol ysaccharide is preferably prebiotic and is
preferably selected fromthe group consisting of

i nulin, polydextrose, polysaccharide resistant

mal t odextrin or can be a conbination thereof. Said

ol i gosaccharide is preferably prebiotic and is

preferably selected from 5 the group consisting of

ol i gof ruct ose, oligosaccharide resistant maltodextrin

or can be a conbination thereofs. Said high intensity
sweetener is preferably selected fromthe group

consi sting of acesul fame K, neohesperidine DC

aspartanme, neg: : ri -0S6 - al |

Chaurmt | ne, | Sa Az ARG bl YREBIO B s Bkl seecte om
- combi thstgronp tonsistimgfof imufin./peditdhxsrose petysdcchiarigh rdsistaptusaltogextrin or

sweet g&qeaicgmﬁig_ﬁ]\q{) %%MF and/or related extracts from
the leaves of the Stevia rebaudi ana pl ant

(her ei naf t er Spidfoligeseqgharide isprefersbly wredpricl efdsis @wiferably selected from
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such &¥nyragenHecet | act on can be added to the sweetener
conposi tion. shif RigPahtkhshy | WeeefP O FFERLbIy" M RICEIE Rhe group
in table 1, said polysaccharide 15 conprises 30 to 60
wei gheomsistingy ef eegipifamen ., tnsolwspepiding C.opspattame, neotame, saccharin,
pol ydenctAifis Glitalhe ! tRauAratine Ve iMate Yoly BB LA RRAYben dofibmttidn thereof,
vva(ght % of inulin, and 0 to 20 weight % preferably . |
5 1& Apofheraisefish high ingansifyoTXPeBReE iraftevinside @Bd/ar relpted extracts from the

el t ogewd rdfNhne 3RGiaSRbSdRhd ?%ﬁg%ahgeréf&@m ia§_e-§teglosti&/stévia :
5 to 10 weight % of .- . =

30 vvei)g{;t WY preferably & . _
ol i gofFitet )oi'@s anticpstalneaferpans; alyepside, apaup PROxayegtehangucrose. A
15 wehghtr dharér sQdn 4 9Rdn6 BaLdidhah 8S4dALAMhe sweetener composition.
mal todextrin, the 20 total of the sugar replacenent _
conposi ti on Bef MgTiede cmbagimentrepressnied in tabig, gagald polysaccharide
reps ag@pRisds VODTBOelghoN, prfefByHoNg 56 QretthP e, b ﬁ&kgkuose, 0 to 25
enbodi rr.eg]to of thﬁ i.nvent l.on, Mnimumrel ative: \ X1 mum
rel at FO8T “PrRgrerailenfo Drkdet “o et 204 O tordfuttelt i prgferably 5 to
%  Poj webipht r9S6f PotytadehdfieSesis@ntOmhaltddeikttihNafd s8d Soligdsaccharide
to 25 d.igqfruyctos to.5 10 tqQ 30. Pglysaccharide
resi sfopns gg el f "2,, Hefﬁxablg Slts lpavegét %, of olhgofructose and 0 to 20
S i go_ﬁléigmm_rﬂrébralil@Sﬁi 16 118 RieighBbd, Gﬂ&@oﬁc&}a?_dé fesidtadtomdl9det in, the
| Intensity sweetener (*) anount suffjclient to _
provi g’ﬁ ?@E"t iﬁ‘é%%?ﬁﬁ?@éﬁ“&&éﬂﬁﬁ%ﬂ@&gﬁg §%n a

sweet ness about equal to the sweetness of sugar.

'I_‘able 1. Sugar replacement composition, according to hpardcul_a: embodiment of the invention.

Minimum relative Maximum relative
Ingredient - .. amount (Weight %) amount (Weight %)
Polydextrose . 30 to 40 55 to 60
Inulin 0w} 15t0 25
Oligofructose : 3toS 10 to 30
Polysaccharide resistant maltodexirin Oto5 15t0 20
Oligosaccharide resistant maltodextrin OtwoS$ 15 to 20
High intensity sweetener * .

(*) amount sufficient to provide 1o the sugar replacement composition a sweetness about equal to the

sweetness of sugar.

According to an advantageous embodiment of the invention, represented in

table 2, said sweetener composition further comprises 10 to 40 weight %, preferably 10



25 According to an advant ageous enbodi nent of the
invention, represented in table 2, said sweetener
conmposition further conprises 10 to 40 wei ght %
preferably 10 7 to 30 weight % of lowintensity
sweetener, the total of the sugar replacenent
conposition being 100 weight % Said |low intensity
sweetener is preferably selected fromthe group
consi sting of maltitol, isonalt lactitol, erythritol,
mannitol, xylitol, sorbitol, ,yols 5 polyglycito
syrups or powders, hydrogenated starch hydrol ysates
(pol ygl ycitol syrups) and/or glycerine or can be a

conbi natjon.thereof. Table 2. Sugar repl nt :
con‘po§ H) elghécd’or"g iy UERsihy, Sﬂ&?}%’ﬁ{' é’éd?f dffU§H nfeplacement
of 't heomposititd bety 100Mefhiam rel ative Maxi numrel ative

I ngredi ent agoyn Wi ght 99 anount i ght 9

Pol ydext r oselgoé‘g i 3’( 4‘3“%’?’ 2?"’%6’” I‘ﬁu‘?rfgﬁ\é\eggosédef/%ﬂ offose; the group
ai gof;cmsxsﬂlmﬁft Iﬁ'altmé 5soirﬁlt,t factid), eryfeitoy, saeaa) kyieol, sorbitol, polyols,
resd s odex r|n

O 5o bAreIP] S B bttt MmBetipd sl vl Gabaisiigipme
Low i exdémglycsrineweeindn e comiinal6n thereofti gh i ntensity

sweetener (*) amount sufficient to provide to the

sugar replacenent conposition a sweetness about equa

t 0 t h&eble 3.Gumpenisc ey sompésitign. iyeprding AGT @ivaliagrops trgbodinet dnide invention,
advant ageous enbodi nent of the i NVentineArelaivk €PI RSSRETtive
inta said bulking fibre co on further . .. .
conpr F}Lgxgcggltn 01 to 10, gr ef er abl L“‘%Q%%‘t(dv ﬁéj) amountt(W%ght %)
of |n$ﬂhwm$£ non selectlve non di gestidke 15 55 to 60
pol ys&elwhari de, the total of the sugar 0pepl acenentisw2s -
conpoé*@ﬁﬁﬁ“belng 100 wei ght % Sai d i'nséledbl e, non-10te30.
selec V@;mmgﬁ“ﬁP 9P ine pol ysacchari d&®eiss - 151020
prefe leit Vo SELER E°FF8M t he” group con%Pgtlng of 13120
ceIIu §QMN

e 4
q&&% | ul ose, cereal fibres, ,wheat 0p0

apple fibres aorange fibres
t onrat PR BEEGH 3 b B GO GPPPOFHRE BtsTmess gput equal w the
Ad@orabemess efsuser f ur t her advant ageous embodi nment of the
invention; represented in table 4, said bulking fibre
conposition further conprises 0,01 to 10,  preferably

0,05 to 3, wefgHineDf wober d¥antagsonss smBedimens, ofydhe  invention,
di gestprideste@ @l YBRCY; haidi tiing fibre composition further comprises 0,01 to 10,

preferably 0,05 to 3, weight % of insoluble, non selecﬁve non digestible

15  polysaccharide, the total of the suga.r replacement. composxtlon being 100 weight %.

- Said insoluble, non- selecnve non d1gest1blc polysacchande 18 prcferably.
selected- from the group con31st1ng of cellulose, hemicellulose, cereal fibres, wheat
fibres, oat fibres, apple fibres, orange fibres, tomato fibres or can' be a combination
thereof. _ _

20 According to a further advanﬂageous embodiment of the invention,
represented in table 4, said bulking fibre composition further comprises 0,01 to 10,
preferably 0,05 to 3, weight % of soluble, non selective, non digestible polysaccharide,
the total of the sugar replacement composition being 100 weight %. -

Said soluble, non selective, non digestible polysaccharide is preferably

25 .selected from the group consisting of guar gum, arabic gum, carboxymetﬁylcellulose,
pectin, xanthan, tara, .carrageenan, tragacanth, locust bean gum, agar or-can be a

combination thereof,



the total of the sugar replacenment conposition being
100 weight % Said soluble, non selective, non

di gesti bl e pol ysaccharide is preferably 25 selected
fromthe group consisting of guar gum arabic gum

car boxyrnet hyl cel | ul ose, pectin, xanthan, tara,
carrageenan, tragacanth, |ocust bean gum agar or can
be a conbination thereof. 8 According to a specific
enbodi ment of the invention, represented in table 5,
said bulking fibre conposition gonprises 45 to 55

wei ght % preferably about 50 weight % of

pol ydext rose and about 20 wei ght % of . oli gof ruct ose,

ve gt 9% of - Akreape e S s8Rl RSB A e in bl 5
K and sabbulkin®firé Eommsghn c%pnm 46 s welght &, PEferablyeabout S0 weight
‘total ‘fj ft ﬁbébd?%gg a.éoﬁg{)oau?% t%%%ﬁpﬁ&oégew&@gweetmer

wei ght™” ar ositio
accor @om;g:smon eunmrilaarabad va wmagte% 0 meltitxd.cibons 941 5ofeighh¥% acesulfame

i nven .3 r v
e S bk ) ABIRT B 5 e s
Pol ydesmpogision Beng 902@1g86%t 0 -60 Inulin 0. to 5 15 to

25 digofructose 3 to 5 10 to 30 Polysaccharide
resistant maltodextrin O to 5 15 to 20 _

O i godehecth Spgap EPIRERTS FOHRSIIPPR PICREHREX tor Fopthep) afvantageoyssenppglimarp of the
I nsol iednenn. Nnon sel ective, non digestible 0 to 0,05 3

to 10 oligosaccharide Low intensitynsieeiener . MBmdlelatve

to 40 H| hlnten3|ty sweet ener 10 ,
suffict en?"to provide to the sugar a‘%‘é‘% (@ggnwh amount (Weight %) )

"'-.-__-conpospolt,acmsca sweet-ness about equal tosther sweetnessoso
‘of sugatin. Table 4. Sugar replacenent cofpdsition, 1525
accor diipguqte a furt her advant ageous enbddinent : of O30 -

| nventcé‘;’éﬁccmmeﬁﬁs‘ﬁ%ﬁﬁ‘f‘%“éqeﬁ‘l‘“i ve Maxi mum rel %t“’i 5\/e :‘;:z;g

I ngre E ({"ﬁ%ﬂd% % anount. ( 0

Pol ydegﬁitq:e B0 o A0t ;;Fto 60 Inulin W% 5 5 15 to 3%
Low intensity-sweetener 30 to 40
High intensity sweetener * .

10 (*) amount sufficient to provide to the sugar replacement composition a sweetness about equal to the

sweetness of sugar.

Table 4. Sugar replacement composition, according to a further advantagcous embodiment: of the

~ invention. S
Mirnimum relative Maximum relative -

Ingredient . . amount (Wéight %) amount (W Eight %)
Polydextrose : 30 to 40 55 to 60
Inulin - ' Ow05 15t0 25
Oligofructose 3 to5 10 to 30
Polysaccharide resistant maltodextrin Dto5 15 to 20
Oligosaccharide resistant maltodextrin OtwSs 1510 20
Soluble, non selective, non digestible oligosaccharide 0t00,05 3t0 10
Insoluble, non selective, non digestible : Q100,05 3t0 10
aoligosaccharide
Low intensity sweetener 10 30 to 40
High intensity sweetener . *

15  (*) amount sufiicient to provide to the sugar replacement composition a.sweetness about equal to the

sweemness of sugar.



A igofructose 3 to5 10 to 30 Pol ysaccharide resistant
mal t odextrin O to 5 15 to 20 digosaccharide
resi stant maltodextrin 0105 15 to 20 Sol uble, non
sel ective, non digestible oligosaccharide 0 to 0,05 3
to 10 Insoluble, non selective, non digestible 0 to
0,05 3 to 10 oligosaccharide Low intensity sweetener
10 30 to 40 High intensity sweetener * * 15 (*) anount
sufficient to provide to the sugar replacenent
conposition a sweetness about egual to the sweetness
of sugar. .9 According to a preferred enbodi nent of
the invention, represented in table 6, said bulking
fibre conpos . 0
oref erabl y Lé)écbl%ﬂggég q\%&f&eﬁ eégo&n?erﬁg él)%’tglrl%oéereprespemted in table |
25 wed, g#id bokkingride ptabpoymgn cmprsesv\zél @hﬁo %lahjf%,u preferebly 48 to 55
to 3 h r

éL‘}ﬁlltt %é bt &9&:!@&1?&% u@% y5 ﬁe@g} %réf&hlﬂ)hg 10’95 @Jl%lt %, of muhn, 3

oligo oSe, referab

15 vvetp@ﬁtwe%ht &, nrefsna‘glwémo ww@m&ktcrﬂqhgomeqsmwg 20 welght %,
polsy | Y IOERGGIR raflBaext RS [nSfudig polysaccharide and
malst 2‘8ext 15’?0 #]chgm ( 9;? &.ﬁﬂﬁ’ nﬂtg exr ep acerr%po ysaccharide an
conpocmg@saaccbmdetremg:t 1edodgeinghthe dgtal P ieesugar replepgment composition
repl 6 wGempesi tion, according to a specific

errbogfeEl nt %fggﬁe invention. Preferred relative

I ngredi ent anpbunt (Weight 9% Pol ysacchari de,

pol ydgd 3’ 38 reprlbeméat aogsbae&qmgea spedific @MfoliikGrk 2@ inveflioh- OW
intensity sweetener, Mltitol Hihed Qsgnsi ty

sweet ener, Acesulfane K 0,15 ngh |ntenS|ty

sweet BHEF™ Neohesperi di ne DC 0, 01524t (WEsk" 6. Sugar
repl agenent..c gsldiion, according to agpreferred .
enbodgﬁggﬁ&d 19‘ﬂﬁ@,uj’j;g\é/ent|on M ninmumraeggative Maxi mum

r el at L.okenendith greadeemiiai@mount (Vi ght %9 aeount (Wi ght

%  Pobhidesity swostencBBectutfank® 55 to 60 | nukith Ot o5 15t 025

A i goHighinmey avegtenen N@hepgriding D30 0,015
10
Table 6. Sugar replacement composition, according to a preferred embodiment of the invention.
' _ . _ Minimum relative Maximum relative
Ingredient amount (Weight %) amount (Weight %)
Polydextrose 01040 556060
Inulin Oto5 15t025
Ofigofructose : . 305 10 t0:30Q
. Resistant maltodextrin . s 0t 10. . 5w20
ngh mtensxty sweetener ' o * ) . .

* amount sufﬁclem fo provxde to the sugar replaccment corposition a’ sweetncss about cqual to thc

sweetness of sugar.

15 According to a preferred specific embodiment of the invention, represented
in tabie 7, said bulking fibre composition comprises 45 to 55 weight %, preferably about
50 weight %, of polydextrose, up to 25 weight.%, preferably about 7 weight % of inulin,
5 to 30 weight %, preferably about 8 weight % of oligofructose, up to 20 weight %,
preferably about 12 weight % of resistant maltodextrin, up to 3 weight %, preferably

20 about 2 weight % of wheat fibre, up tb 3 weight %, preferably. about 0,5 weight % of
carrageenan, and said sweetener composition comprises up to 30 weight %, preferably
about 20 weight % of isomalt, up to 3 weight %, preferably about 0,15 weight % of
sucralose, the total of the sugar réplacement composition being 100 weight %.



Resi stant maltodextrin O to 10 15 to 20 Hi gh
intensity sweetener . (') anmpount sufficient to provide
to the sugar replacenment conposition a sweetness about
equal to the sweetness of sugar. 15 According to a
preferred specific enbodi nent of the invention,
represented in table 7, said bulking fibre
conmposition conprises.45 to 55 weight % preferably
about 50 weight % of pol ydextrose, up to 25 wei ght

% preferably about 7 weight %e@f inulin, 5 to 30

wei ght % preferably about 8 weight % of .

ol i gofructose, up to 20 weight % preferably about 12
\_/\Ei g hitabiéh Slfgar Eeﬁﬁdeﬁ@n@dﬂﬁpoﬁ‘@nh@ﬁmﬁg tb ior&mhlﬁectﬂa crabolRinHRfhe Hention.

preferably 20 about 2 wei ght,,% at fLbBLS, t O B eferred relats
wei ght % -preferably. about I\(')(msig‘(&\i/\llgl ght %SLTBLl . relemecretative

bggiPageenan, and said sweet SREPEHHEEI t 1N VTR s o gmount (Weight %)

pdiBicdhiasbiyiRl-QNt % preferably abgut 20 wei ghtss % of 0
pdySdiRld wudp tO 3 weight % preferably about 0,45 7
OMyeshagiatide @higatucos uCr al ose, the total sof the suganro _ 8
Patyspidoaceanirntsiscanpbeétnon bei ng 100 owei ght % 10@0 Tabl e 12
Sojuble, Sppgeactive.apr digestiptediigosiseiaidesi t i on, %according to3 0,5
LR red. speci fic enbodi ment of the invention 5
ol “Q&m@g\”{;&fgﬁii Ve 17\751xi mumrel ative Preferred r e? ative .
L ivedtherastRaint (VeI ght 9% anount (Wei ght %soanmount . 20

HifhMbéngifh twelner, Moligs acchar i de,
Y YT ahbis "li- mt (0 S i'_ 0 ?o 3-" epln SOYhPds £sweet S about equal to the
ol i gof ruct gse 5-30 8 Poly/oligoesaccharide, resistan
mal t SUEXTTT A% 20 12 Sol ubl e, non sel ective, non
di gesti bl e oligosaccharide, 0 3 0,5 carrageenan
I nsol ubl e, rafi B8 bl #frestRbbloBiRbi i ented i
ol rgosacchar %, \%/heat. Fefegt?% OW | nne_(ﬁ_lstl&ct yv";s)hvv%ne’t%se'rr?g?e?enﬁm
| somrdttie 8 @@ oMy grrtialt smiced) by wempeangat of fhe sidap seplacement
* 0, 18mpdsitbnamount sufficient to provide to the sugar
repl acenment conposition a sweetness about. equal to the
sweet ness of sugar. 5 According to an.interesting

. gnbodumma_ rﬁﬁlfsuglﬁrh@lal:cﬁyn?ﬁfxl?ogﬁbn; aa>|<él=din£ S{ Qt{)i@t&&ﬁrlg@gbol:iiﬂxcnt&@?in%nﬁon.

, sugar is only partially replaced. by _componenis. o :

the sugar replacenent conposition: Iaﬁlrérg% ngrhflfmgfrfm:e
sugar®F86ttacenent conposition, accBPF NENE an amomt (Weight %)

pol ydextrose 45 55+50 . 0,15

i nt erggildig enbodi ment of the inventions, 60
Inalin _ . 0 25
Oligofructose 5 30
Resistant rhaltodextrin 0 20
Sucrose _ 0 65

. *

High intensity §wcct¢n:r'

10 (*) amount sufficient to provide to the sugar replacement composition 2 sweetness about equal to the

sweetness of sugar.

Other details and features of the invention will become clear from the
following description of specific embodiments of the invention, which are given by way
15 ofillustration only and are not restrictive in any respect.
' The basic ingredients of the sugar replacement composition according to.the
invention are the following: |
» abulking fibre composition comprising:
- polysaccharide that is preferably prebiotic such as polydextrose, inulin
20 and/or resistant maltodextrin; ' |



M nun= rel ative Maximumrel ative |ngredi ent anount
(Wi ght %9 anmount (Weight % Pol ydextrose 30 60
Inulin 0 25 digofructose . 5 30 Resistant
ritaltodextriri 0 20 Sucrose 0 65 Hi gh intensity
sweetener 10 (*) amount sufficient to provide to the
sugar replacenent conposition a sweetness about equal
to the sweetness of sugar. OQther details and features

of the invention will become clear fromthe follow ng
description of specific enbodi ments of the invention,
which are given by way 15 of illustration only and

are not restrictive in any respect. The basic

i ngredi ents of. foha)sﬁﬂdﬁ@lﬂe re4e| 8 Crpbferably CiaeRii fucB s oligofructose
according to the ‘inventio re.the following: a

bul king fibre cmpEsrTTD mg@ﬁﬂt‘f‘%l ng: - pol ysacchari de

that is pref er.apsonpiyclbiahié, aod yaktng nﬁ@kﬁgébﬁﬂerp@@ﬁpchmde such
inulin 20 and/or resistant maltodextrin;

ol i gosacchari de # haf®r&ePtef e . pr W ot |=é"n$ucﬁr35‘§ gum,

ol sgofr Iulct ose | agldé@methgalsu&toamndmabmd@ng rin; -
optionally, soluble, nan ective, non_digest.

pol ysacchari dé §E|‘tqﬁ‘a”yas‘n§9§ﬂ%{‘aé‘8‘érfélﬁcuvi’a?ﬂnh esti ﬁa“PlysaCChmde
gum arabic gumsuch5s @Béabﬁw;mﬂ byl cel I ul ose and/ or

pectin; and - tionally, .insoluhl.e, non selective,

non di gesti bl é BFSRERTRRAT I PFOMBTNRE a5 wheat fi bre:
and a sweet enemhighOmRAsHy!t fvBtefidd GRER b Pgcralbieg acesulfame K and/or

intensity sweetener such as sucral ose, acesul fame K

and/ or 10 neohé?ﬁ‘@?"%‘ﬁ?&g : optionally, |ow )
intensity or buloticad®e e eiterSifE br Belk Nvkdténiep buch e /ndiltitol and/or
i somal t; and optlonall , flavour enhancer such as

gl ucono- S-1 act off° mah0¢ fi ¢ enmbodi ments of the sugar
repl acenent conPEEinklly) Aawongahir@er such as glucono-3-lacton.

Specific embodiments of ‘the sugar replacement corriposition comprise
15 specific combinations of the above ingredients. )
~ The sweetener composition comprises a high intensity sweetener, of which
examples are listed in table 9, and, optionally, a low inténsity sweetener. Preferably, the
caloric value of the -sﬁgar replacement composition should not exceed 200 kcal/100 g, -
more specifically 150 kcal/100 g. Both,. the high and low intensity sweeteners are
20 preferably non-metabolisable. | '

Table 9. Examples of high intensity sweeteners.

. ‘High intensity sweetener . Sweetness relative to sucrose =D
Cyclamate 30-50
Aspartame 120-200
Saccharin 250-300
Stevioside 300
Sucralose 600
Monellin 1500-2000
Neohesperidine DC 1800
Alitame - : ' 2000
Thaumatin . 2000-3000

Neotame : _ - 8000




15 specific conbinations of the above ingredients. The
sweet ener conposjition conprises a high intensity
sweet ener, of which exanples are listed in table 9,
and, optionally, a lowintensity sweetener.
Preferably, the <caloric value of the sugar
repl acenent conposition should not exceed 200 kcal /100
g, nore specifically 150 kcal/100 g. Both, the high
and low intensity sweeteners are 20 preferably
non- met abol i sabl e. Table 9. Exaaples of high intensity
sweeteners. High intensity sweetener Sweetness
relative to sucrose (=1) Cyclanmate 30-50 Aspartane
. 120- 200 Sac’?rﬁafolwnm?cﬁgay:}'%eteﬂ- QY P phrH&uia8 A0 bulbUeaires ﬁavmg a
- 600 Mpaellin 1500-2000 Neohesper.idi ne DC 1800
Al t aFeDE0BE i FaR it SoBTosSo BN YRR S da s spctener may
The | QW Hall £Hakinyss HNER BSE EquialSto kAt $Taldrdse 6t Bfat Raddihlskme order of
sweet ener having a sweetness that is [ower than that :
of suBrBEKe FPRERISICIOENe | ow i ntensity sweetener may

al go have a @N&ewgﬁm@a&ea@aamytbeeﬁmm 10 adt hatomafup to 40
sucrose or is at least in sane or? rfo gg%b Wg 41 % of
that WHER (e ipRagticuisr ?ﬁ%‘ 1056/49 Weighis'e+ Rrefemhly §“18’eg 00
?resa?%g%ﬂjaﬂmﬂﬂaﬂﬁ&nﬂﬂﬂ%@ 40 EEIgPt lebn partlcular
rom to wei ght a rom to
wei ght % of- Intanférs'sﬂ’ﬁ%i ¢ F‘g‘iﬂ%’é‘%ﬂéh%gr% E’Eﬁ?%‘f}%’laﬁr?ﬁ““}tﬁi ip table 10
f | 1 St mBREE isf ised aftiad idt@isity Sbeeteha, prﬁféeshtyl e c@tﬁ:enuanon below 30
resented in table i.s used as | :
i e NYFIER} % ?gvsééﬁaqa$ Speﬂquefraﬁmf? Ahe R YeRRTL A rfaaﬂf‘v’a din table 11,
b?' Owsé’tﬁ)alt Ileswamw Ytarenkity ﬁvd&&ﬁ@nﬁe&ﬁﬂg: ihi d)ccﬁﬁhﬂdﬁd’iﬁe}m}ow 20
of the.in ent e sent e n.ta |s
is us%ﬁghés/“ t‘i‘?‘\taé‘i {I’g‘ E%é‘tdé‘% ﬁ:'}%y they are
CONCeRiiK SideRfierd) EMaNito? Bas aiegridss Hat Madmal :babommd % sfahepdwieetness
have dual function in the ture Flrs
bal e &bt drasan G ol steis Bl ol o WO 5oy S61EY sefiess of
- equal sutdsa i uegatte Réandf sblhﬁon&y\my simsl& to thft of lammmse'l'h!s means that,

I'so %&115 pgl\F/yel {s]c?nslglt e)gxq)lts no cogiilng ef!fe%t a%%ggndp OthA) oglecular

the s
weights, and also their structures, are similar to that of sucrose, which makes them

_ suitable replacements for sugar in many applications.

20  Tablie 10. Sugar replacement compasition, according-to a first speciﬁé embodiment of the invention.

_ Minimum reiative Manmum relative '
Ingredient L - amount (Weight %)  amoynt (Weight %)
Polydextrose ' 301040 - 5510 60
Oligofructose _ 3105 o 1010 30
Maltitol . _ - 0tw5 20030
AcesulfameK 0 .. .. T ' -t
NeohespendmeDC G A s e

(*) amount sufficient to. provxdc to the suga.r replacemem composmon a.sweetness about equal to the

sweetness of sugar.

In the sweetener composition according to the invention, the pioblem

25 regarding replacing the bulking and texturing function of sugar can oﬁly partially be
solved by the addition of maltitol and isomalt. Functionally, maltitol and isomalt are

hot able to replace sucrose completely. For instance, unlike sucrose, maltitol and

isomalt, like other polyols, do not brown or caramelize. Nevertheless, maltitol and



15 sucrose. Its negative heat of solution is very
simlar to that of sucrose. This nmeans that, unlike
ot her polyols, isonmalt exhibits no cooling effect.
Secondl y, the nolecular weights, and also their
Structures, are simlar to that of sucrose, which
makes them suitable replacenents for sugar in many
applications. 20 Table 10. Sugar. replacenent
conmposition, according-to a first specific enbodi nent
of the-invention. Mninmumrel ative Maxi numrel ative
I ngredi ent anount (Weight % anbunt (Weight %

Pol ydextrose 30 to 40 55 to 60 digofructose 3 to 5

10 to. 30 . Maltitol 20 to Acesul. f
" Neohe Ssgrg%lt Bave 8 syeet taST(C at é\ arq? Ithglsgl?# tzfs%rg% s&rosc e and exhibit

t o t heegligiglacoaiiap kficemsin mmxﬂ'nqmsaated Gnmest oﬂawepetynbs S

about equal to the sweetness of sugar. In the _
sweet ener conposition according to the invention, the

pr obl &svie | 2Biex eplepenkinrgTRosoR aePrige haecobdfhwﬁﬂgnbmm of the invenrion.
texturi.ng function of sugar canwvaihysPaivd i al Mt relative

sol ved bym%tnglgm addi tion of malt |£,3meghtly§orrq425m (Weight %)

Functi onal maltitol and isonn are not

repl ace suigd=@se conpl etely. For i nsicanoe, un|lk65m60
sucrose, ' titol and. isonalt, | Ko bt her pol yor 33
do not br %¥°caranellze hbverthé*%%s nalt|ﬂ%P3%nd

13 iso ”E?W "Bweet taste that [¥ivery sinm'f8f to
t he smeet € of sucrose and exhlﬁj negligi Rl e, -
coollng 8&het N the nouth conpared Io nost ot herk

pol yol s. rtabb&idgddpc Sugar repl acement conposition, «

len to provi €.sugar reéplacemen % nlzpislmto aE sweeEm:sis about equal to'the
e Xl me elatl ve _

mvengi}on“Su mrelati _
I ngr eﬂ?‘@‘ﬁ%“’f.s“gafrmunt (Wi ght 99 anmount (Weight %

Pol ydext r ose 30 to 40. 55 to 60.Inu|in 0105 15 to 25

A i gofructos t.o 5 sistan | todextrin .

o to 10 15 t’g i “%\?W?eu "Fel%“ g%“oé’%)??i’g“g@@‘é‘ s b plovide o
| sonr the tsugdr teplademtHt dompBitionAcsyeatnésathmt € about equal to the sweetness of

Nelcbh e?u%ﬁ.r '&h&?{u%y,"thg high mtermty sweetener has a sweetness that is higher than

- the sweetness of sucrose. Preferably, the high intensity sweetener is at least 30 times as

sweet as sucrose. Such high iqtensity.sweewners'are laiown to.the man skilled in ﬂ;e .
art. Some examples of these high intensity sweeteners are listed intable 9. '
As an example Acesulfame K (Ace K) and Neohesperidiue DC (NHDC)
15  are artificial sweeteners. that are used in the first and. second embodiments of the
invention. Although AceK has a sweetness that is 200 t\mes as hxgh as sucrose, it.
appears to have a bitter and metallic aftertaste when used alone in foods and drinks.
Neohesperidine DC (NEDC) is about 200 to 1500, and even 1800, times as sweet as
_ sucrose on threshold levels, bﬁt it is,--more'.hnpoﬂantly, a_perfect flavour cnfxancer and
20 masks the unpieasant aftertaste of AceK. The combination of these artificial sweeteners
results in a synergistic effect. Opﬁmally the ratio of Acesulfame K .to Neohesperidine
DC is about 9,5 to 11,5, and in particular between 10,0 and 11,0.
The high intensity sweetener may be used in combination with a flavour
enhancer such as glucono-8-lacton. In the above example with Acesulfame K (Ace K)

25 and Neohesperidine DC (NHDC), glucono-3-lacton can be used in an amount of 0,15



5 (") anmpunt sufficient to provide to the sugar

repl acenent conposition a sweetness about equal to the

sweet ness of sugar. A high intensity sweetener is used

in the conposition in order to provide to the sugar

repl acenent conposition a sweetness that is about

equal to the sweetness of 10 sugar. Consequently, the

high intensity sweetener has a sweetness that is

hi gher than the sweetness of sucrose. Preferably, the

high intensity sweetener is at j,east 30 times as

sweet as sucrose. Such high intensity. sweeteners are.

"known to. the man skilled in the art. Sone exanples
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parti cul ea: lt’i’/\}@%ﬁmio 0 and 11, 0. T(ﬂmg’ gy gh int ef’fﬁ‘iztny
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enhaﬁl‘f%%"sf‘f‘fé“gﬁerceptl on of the initial sweet taste of
Neohesperidine DC. A thi rd specific enbodi ment of the

|n ention, ¢ t 2, C '
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ol atine vpfoee dfind VEich Dol WREE AL STy e
%  PoifgredebeveoteB0 to 40 55 to 60 Inulin O.to 5 15 to
25 .digofr u&&&%ﬁg%o &lgln%eﬁlngn d)Qtt%Pthe Bﬁ:ﬁisék%ﬁtlaced byabulkmo fibre

mal t odextrin O to 10
15 composxtxon that compnses mamly so-called pI'CblOth fibres. : Prefcrably, these fibres

contain ohgosacchande and/or polysacchande polymers of mamly glucose units and
also oligosaccharide and/or polysaccharide polymers of mainly fructose units.
| Accordihg to the first, second and third embodiments of the inVenﬁon, as

represented in tables 1 to 12, polydextrose is used as a prebiotic, non digestible -

20 polysaccharide in the fibre composition. |
Polydextrose is pfescnt in an amount of 30 to 60 weight %, preferably 40 to

55 weight %. . )
Polydextrose is a polysaccharide composed of glucose units with randomly

cross-linked bonds, with 1->6 bonds predominating, _containing minor amounts of
25 bound sorbitol and acid. The average degree of polymerisation (DP) of polydextrose is

about 12.



Wheat fibres O to 0,05 81010 Carageenan 0 to 0,05 1,5
to 2 Isomalt Oto 5 15 to 20 Sucralose = (*) anount
sufficient to provide to the sugar replacenent
conposition a sweetness about equal to the sweetness
of sugar. 10 It should be clear that other high
intensity sweeteners nay al so be used and that the
high intensity sweetener used in the different

enbodi nents are interchangeable for the purpose of
the invention. However, sone high intensity sweeteners
may be preferred above others. According to the. '

i nvention, part of the sucrose is replaced by a
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belsdegi.red for sonme baked food products Hence,

pol ydextrose,as Ikln

repl acenent éﬁﬁ%dg’%g F g’ﬁs o d8 ﬂ‘g%“ %‘{/fa %eerﬂléosdfr?eé‘ﬁ of the

f unct ineamsibm,t xypres‘cmsdjgtanabléum tmemmlgpfrmendlusgi to ptehietic, non

secon s of the
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IIOZW e% o%?esplyatrtllc%f]aﬂy, tﬁ L fmg'toper es? n thlenmx?c 3 canuge al{"Rxctan type

ohgosacchandc produced through one -of' the followmg manufactunng processes ().

' ",hydrolys1s or enzymatlc deg'radatlon of mulm to ohgoﬁ'uctose havmg a DP that ranges
from 2 to about 8; or (ii) transfru_ctosy_latxon of a B-fructosidase of Aspergillus niger on
.Susrose; The latter type of oligofructose, dlso called ﬁ'uc'to-oligosaccharide_, alvrays has

25 a terminal glucose residue, since it -is derived from . sucrose. Typic;lly, this
oligofructose has a DP ranging from 3 to 5. Contrary to the oligofructose derived from
inulin hydrolysis, this type contains other linkage types in addition to the B-(2-31)-
bonds, be it in limited numbers. For purpose of the invention, fructo-oljgosaccharide is
preferred. This type of oligofructose contains less free sucrose and/or fructose and has a

30 fixed distribution of polymerisation. The terminal reducing sugar group of fructo-

oligosaccharide is a glucose residue, which is less reactive in Maillard reaction than the



10 25 weight % preferably between 5 and 15 wei ght %
Inulin is a polynmer of D-fructose residues |inked by
13-(2+1)-linkages with a termnal. (3-(241)-1inked

gl ucose residue. Inulin occurs in over 10000
different crops but on industrial scale it is
extracted from chicory roots. The degree of

pol ynmeri sation (DP) of inulin usually ranges from 10
to about 60. For the purpose of the invention a DP
bel ow 40 is preferred, or even jgel ow 15 20. According
to the first, second and third specific enbodi nents of
the invention, represented in tables 10 to 12,
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| ess react] V[ﬁthd’se&hﬂdlefnabdimbrea»ﬁthb tnvettivareprieentedin table 11, resistant
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chem ca ucture
available for beneficial bactena along the colon, from the beginning to the end. Short

30 chain fibres, e.g. oligofructose, are fermented first, in the beginning of the colon. Long
chain fibres, e.g. inulin, are available for fermentation during the transit in the colon up

to the end of the colon. This results in the production of SCFA along the complete



are resistant to digestion, which nmeans that they are

not broken down by human digestive enzynes.

Neverthel ess, resistant naltodextrin exhibits all or
nearly all the technological properties of digestible

mal todextrins. Part of the resistant maltodextrin,

i.e. oligosaccharide resistant maltodextrin, 15 can

be classified as oligosaccharide and part of the

resistant maltodextrin, i.e. polysaccharide resistant

mal todextrin, can be classifiedlads polysaccharide. In

the second enbodi nent of the invention, represented in

table 11, resistant maltodextrin is present in an
amountraggonydn 2g eeddngdnd Aoreapetidingadyerpll t@iuttonld tinepigfid the colon.
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faecal’:bul k.. reduced transit time, softer stools and
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S?%Zé’ﬁ)é‘“?t ToREl 6 TS GO08, BoRE. Le Pamsto oPrpgsEsed affi brown
f unctrolowaigieffyct tund thieriliiatgast the@hsacenent conposition as
sucrose. It Tlhg pxl'egguger tola cl;l}goﬁuctose is necessary for certain applications such as

baked prodl_xcts in which a brown colouring is required. The concentration of
oligofructose should not be too high, i.e. not ugher than 30 we{ght % énd preferably not
30" higher than 25 weight %, in order to prevent a too high brown colouring effect during
baking processes. Compared to oligofructose derived from inulin, fructo-

- oligosaccharide has the advantage that its reducing sugar groups, i.e. glucose, are less



that products containing the sugar replacenent

conposition can be processed in the sane nmanner as

products which contain sucrose. Further, those

processed products should have the sane properties

with regard to, for instance, palatability and

appearance. 15 Al though oligofructose has also ~ | ow

sweetness intensity, which is inversely correlated

with the DP, the sweetness is provided for by the

sweet ener conposition as discygsed above. The

sweet ener conposition can only partially replace the

functionality of sucrose such as sweetness. It is,
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bet Weﬁ' rh bactegy, ?heu num%oxg a{go nuu'}nlgx? fo‘? gygs%rng beneficial microflora, which
enriches the microbial population of the human colon.

The increase in microbial population is only one result of fibre intake and

assimilation. Due to digestion of fibres present in the basic formulation, short chain

30 fatry acids are pré_duced which lower the pH in the colon. This pH drop is important for
e.g. Ca- and Mg-uptake, which are essential minerals.



repl acenent conposition. Further, the presence of

ol igofructose is required in certain baked food

products for obtaining a brilliant crust which would

al so be obtained by using sucrose. Leaving out one of

the four prebiotic fibres frome.g. the second or the
third 15 enbodi nents of the invention may result in

food products ',that are | ess acceptable regarding

the ability to be processed, the brown col ouring and
brilliance of the crust, but cgn be acceptable for
certain applications such as for exanple sweet liquid
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ot Tk S ReiaBimrion ol o be oo Enbigha proaact: Soliaboratve
|O0|Ou| gl n AsﬁocOOEyArﬁDQ‘,hErﬁsszldﬂ-GfQ fipdsr e i nt ake and -
assimlation i on of flbres ent. i

tq .di t in
The basi ¢ 1 oEsAs @il pob AdAve 00 GBIy Huypgharides ar
ar e Peanhibee shdMamtbiidicuemtiat bild Grepért in) for MGta66d, Odteal TiBteSughHls wheat
drop i_,s inmportant for e.g. Ca- and My-uptake, which
are e8&ntial minerals. 19 In order to further
I my ove t he fAu%ta'gaﬂayi inythefsedohid ard) ghird mmﬁmtme invention,

conp05|t| i ns non ‘sel ec i bl e

oy oS0t APent i P s B o et B 2D P R auerebly -
conpost 10 yan mwmﬁﬂisn@f dpproklhateselﬁomigha%joﬂcbﬂula}ke and 24 weight % of
At oS roaeg 15 OekaRSREt I ol LS T AL s v

t abl e2%
5in ﬁhrearmunm acxﬁ-ust)pdlﬁxr\necﬂ gﬂnﬂxax% that ﬂs@umﬂr gnhthe %ustTalpmarance that

nd. i-ns Ie r
-. dg‘%ﬁ;r it g C})eby ine ‘? ngn ping’s QJTcrLAP ovmm{r?g gl'?]la }'eglglfs in a homogeneous
- met hocsmb Mﬁ"mmed?ﬂmdm(bdﬁﬂamhds EhmlaIEtozlyﬂHtumb obtained by using

graV|netr|c determination in foods of.. dietary fibre

as t he" €% of insoluble and sol uble. flbre fractions:

summary of c®hd ahoofabhgwﬁu@d:sady the) sug&Ofeplabement composition without

76: gzéhga??lbreg' %¥ retsgl[]%l f l;?l e cq’tgF aJE)drcr%lb %# the akcg rP(HOdP%)tSd d'Wheat '

Det er m na eln
prbduﬁblsshaminldaldalbmmeffgcttudy, J. Assoc. O‘f Anal .

Chern. 68: 67%&%@1%1&1 Jp%ﬁéations, the amount of insoluble fibres in the sugar replacer
should be limited to e.g. below 5 weight % and preferably below 3 weight %. Higher
amounts may result in an undesired fibre texture when sugar is being replaced in, for
instance, recipes wherein the sugar is melted and/or caramelized.

30 . These non digestible, insoluble fibres also show some health prbmoting
effects in, for instance, the prevention of constipation and the decrease of glucosé levels

in the blood of people with diabetes.



Exanpl es of insoluble, non selective, non digestible
pol ysacchari des are cellulose and hem cel | ul ose that
are present in, for instance, cereal fibre such as
wheat fibre. 15 Advantageously, in the second and
third enbodi nents of the invention, wheat fibres are
used that have an average | ength between 20 and 80 gm
and preferably of 30 gm They consist of
approximately 76 wei ght % of cellul ose and 24 wei ght %
of hem cellul ose. For baked prapducts the conbination
of oligofructose and these wheat' fibres result in a
crust colour and brilliance that is simlar to the

crust appeargpmer, tdidde, 46n ¥WRUH, AR @Q&tﬁilﬂﬁﬂ’y%&d&&aﬁ%e added

sucrose. Further. this al so results in honmogeneous
cr unbtodhe Sspeas Teplakepent moapma@nwm@%mﬂ ﬁﬁ%l*%*r ergbgdiment of

the cibiiRerbh, ak %@s&ﬂed%ia’@l@s 12 524 ¢85 OBfRse poiRadtBRides may be present
oligofructose in the sugar replacenent conposition
Wt ho@tﬂn%?qu5tﬂ’%§ﬁ°rfﬁ9 10 weightt”i n a too dark crust
andg crunb of the baked products. \Weat 25 fibres have
i ndeed a bleachlng effect. For certain le ations, .
the affBfiit SUE¥ PHEBPURTRES M AFRE"S T PHRPEH ﬁ‘&‘ ‘%{ré]’é‘“""““"“'
should be limted to e.g. beIomﬁ@“ﬂﬂﬁ@ﬁ?°96dﬁ§mmmmm“g
pr ef er ablngrehial ow 3 wei ght %  Hi'groes (Weighreaynt meuaty Weight %)
result i
bei ng reptieEerein, for instance, r%&V@es mhereﬁ@ gﬁe
sugar |sI0lo ted and/ or caranelized. (ﬁb These no
di gestib i“ b1§oluble fibres al so s@gw@§one healgﬁlo
pronot i NGamd e@g&ﬁm&p for instancey,bhe prevent gy of
const i patda@@ and the decrease of qun@se | evel s 2040 B0
t he bl OO(ﬂ[lngnterﬂmmee&ndM th di abet es. 20 - Furt her .
solub“em—g= = o )y g o1 o) =pen v
can be adce to the sugar replacenent conp05|t|on
accor UFHG* '6"8%he third and a fourth -enbodi ment of the
invention, as represented in tables 12 and 13. These

I saccharl Y0 e tg
ngioéht %10 %%&\RB@ (ﬁ s%hﬂres%_g}tgbfledh'oe %gﬁﬂ%%ﬂ%lgggoé}gaecg%ﬁxdes are
conpoxinthenp nara,a@e@seemmgtragecaathf togust heaspwer £33 8D S rFaic gum,
of th&,ﬂog%zrg )Jl&nulosel\/;dalpw relative Maxi rrum relative

I ngredi en anount ight % anmount (\Weig %: _
Pol ydext r oseTi®ee PQSYSA@@@B% Horege mmafehrmlen 51 th; fipa) fopg product

Qi gOkhiticleQHE mancrEancﬁshg@hfeanf’&fmess
15 In the third embodxment of the mvenuon represented in table 12, -kappa

Lbgual to the

carfageenan. can be added in an amount between 0,05 and2 weight %, preferably
between 0,05-and 1 weight. %, about 0,5 weight %. '

In particula:, addition of carboxymethylcellulose, or a co-processed blend of
carboxymethylcellulose with microcrystalline cellulose, in the fourth embodiment of the

20 sugar replacement composition also provides the food preparation with the desired
viscosity, which would also be obtained by using sugar.

These non selective polysaccharides do not selectively promote growth and
proliferation of beneficial bacteria in the colon, but are non selectively fermented into
short chain fatty acids (SCFA), which are important for the prevenﬁon of colon cancer.

25  In particular, butyric acid, which is the most important energy source for epithelium
cells, is important in this respect. Interestingly, combining intake of guar and pectin has

a synergistic effect on production of butyric acid in the colon. Further, these soluble,



Wheat fibres O to 0,05 8 to 10 Carboxynethylcellul ose
Oto 0,058to 10 Miltitol O to 5 20 to 30 High
intensity sweetener (*) anmount sufficient to provide
to the sugar replacenent conposition a sweetness about
equal to the sweetness of sugar. 10 Exanpl es of

sol ubl e, non sel ective, non digestible polysacchari des
are xanthan, tara, .carrageenan, tragacanth, |ocust
bean gum agar, guar gum arabic gum

car boxynet hyl cel | ul ose, and pegﬁin. These _

pol ysacchari des increase.the water retention in the
final food product whi ch results in increased shelf

| v erieh gt AR s Pyl xR E Oy koS may aso

carragﬁea@nﬂmmamnbe added in an anount betmeen 0, 05

and .2 weig ref ra t n 0 n . and
wei ght % agltnut bé?’S v@( %k eucvv%§ ?t?%u?gl? 8§%dblf %OIy -
of c aflibasagchmidey hmglrésultmsﬂat\nmcean«b map aise deeed laktive dffest as also

Fbo s%otgs:s: tclh %l Cel élfl? ?tf w sg E%%% ﬁ/{)% i‘#a?lhhéensﬁﬂxdﬂ effects Soluble, -
r epl aoe nlam‘,tl‘lbo nPas dtgamhleabcéy];aqzmmded cucht (28 g\.@ocgum arablc gum,
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pol y peeset awedm;m wonelude el oe auarey edtiylanienee tagentps ouobtes afepthicon,
proli cﬁfa%h'cﬁﬂc @@Ie elfdofti.eh %ﬁL&mo@ lofvahdd, ﬁcsabgnm%e also

are non sel ectlve rmented 1 nto ort c

adP dsonSomap] anwﬂamhenaer agentpribal mayrhe us@r providedthah st the anti-
of ¢ G thel natural anti-
o Sl B P Bor hoP S AL e IS e bl s s
epi t Hizhilenpn agents Ia@ based op iehidir capsaicin, Eﬂfilhlogloﬁfekligé@% lemon grass, and
I nt ergsdi.ngl y, combining intake of guar and pectin has

a synergistic effect on production of butyric acid in
the col on. FRpticndly; an Weisekiggagast euch 23 SiQpoif uses iadhy fpanulations

nQgy dal:&?cﬁﬁ%]tgltﬁ‘e REeNSEERRGH Nijﬁ?qn Sedfeits @S the food industry tend to show
- car boxynethyl cel | ul ose, reduce f

abs orPeeT fo ProRsEicH P@"rﬁ*ﬁ‘t’%ﬂ@émﬁd S}fhéb‘f“ﬁtai lﬁgboarbsﬁftf?é Can3gify thus

di gesirily @e @Qflfa\ee o@mé foddl lhgaﬁaﬁsc?@ﬁdlmﬁd BB¥edueftiy! freviling them
fl atul’'ence and may al so have a ative effect as al so

5 di mgt@hmam@er AFrGermreg hey e the Patiies apatt god dlopygem to

have éT?JslaJacl%tﬁé%CS@z 18R R kS am ALBNbeSRdeR 011 aM@0,5 RRf3ht %.
estible polysaccharldes such as_ quar gun1 ‘arabi ¢

.g& car boxyfeet ey dreludedy “‘pg‘EtSF‘iﬁ’n‘% i & "(“ﬁ%&?@‘b“mmts ?13° |

effeqﬁ%m{lkmﬁg@bﬁ;@m\gﬁthl n the scope of the present"
i nvention to. I nclude one or nore-anti=-fl atul ence

agents, suc A §&h speple ﬁxpla%iﬁnent of the invention is represent in table 14,

Table 14. Sugar replacement composition, according to a fifth specific embodiment of the invention.

Minimum relative Maximum relative
Ingredient amount (Weight %) amount (Weight %)
Polydextrose 30 to 40 550 60
Inulin Oto5 151025
Oligofructose ) 3w 10t0 30
Resistant maltodextrin Oto 10 “ 151020
Wheat fibres 0.to 0,05 81010
Carageenan 0to 0,05 1,510 10
Carboxymethylcellulose 010 0,05 8010
Isomalt Oto5- 151020

. *®

High intensity sweetener . *




activated charcoal, and sinethicon(i.e., dinethicon
activated by Si02). There are also 10 sone natura
anti-flatul ence agents that may be used, provided that
the taste of the anti- flatulent agent itself does not
interfere with the intended use. Typical natural anti-
flatul ence agents are based on chili, capsaicin,
garlic, ginger, krachai, |enon grass, and tuneric.
Optionally, an anti-caking agent such as Si02 is used
in.the formulations 15 accordh?g to the present

i nvention. Many ingredients in the food industry tend
~to show poor flow properties and cake when stored.

Si 02 (f?hog\t’l%t s%ﬁi;!:ng{r}l A2Y Qx!‘. Lu?a[g regécg@ghll E&ﬁpos&i&l"asswemsy lagd8d equal to the
the surface of thé food Ingredients particles and

subs eYEFEFE PyU8Hr event i ng them from sticking toget her
Furt hernore, they Keep the particles apart and all ow

themto gligde past each other .SiCP i #dd Rk artial
amount bet we@f™ ,%@%&“ﬁf@“‘%@f&’ﬁ@lﬁmfgﬂﬁ’g‘% fibr grsl,]ap :
i N6 e réphacérhemt eepositibn atrrding wrik ivagtionin aviinb ghgreis skl present.
al so ..have .anti-cakj Les ifth specific
enbodTlf?wssenetm%?“"icﬁtseaaIF %‘gﬁeﬁegﬁ?%éksregspapéégént ed in table

14. Table 14. Sugar replacenent conposition,

aCCOrTibings. tfgad redplackriidic GPE@ikidnl & Pirio0a i amervib! Vfar trdplacement composition,
'I nvef%éo%§ toaMﬂp{IME@Vzdé&L%%ﬂ%&c R M}J m (ﬁr el aL It ve

ngr edi ent anoun ig anp:{.r_ ig ]@. :

Pol ydextrose 30 to 40 55 to 60 AUl n 0t o5~ t8‘§‘5"‘"f°

O igofrudtedat 3 to 5 10 to 30 IR Peightte) o PEYBERER A

0 to 10 1o 20 Wieal fibres Oto0,0,05 8 to 10 4
Car ageenaf’ 6% 0,05 1,5 to 10 Car%tg&glysnet hyl cel Il ose
0 to O, 0%;RatcRsel0 Isornalt O to 5 dSods0o 20 Hi gheo

I nt ensi t gessRebiRRFA 22 (') anount sufficient to 20

provi de twhedtfteessugar repl acenent cohpb&ition a 10

sweet nesS=ahowt equal to the sweeth®8® of sugar.?A

si xt h an§xeeveshi'ttdeeci fi ¢ enbodi mehP%0F the i nve{gﬁti on
concern ‘.‘g&?t ial 5 sugar replacentRf*conposition

accor di ng & 8“Fe "Vent i on_in which sugar is still

' priés el amoun prEisient rPERGEN Pt A PO PRSP RS OHPE B idgual o the
15 angvechfess of kel € 15. Sugar repl acenment conposition, in -
particular a partial sugar replacenent conposition,

Table 16. Sugar replacement composition, in pamcular a partial sugar replacement composition,

according to a seventh specific embodiment of the invention.

| Migimum relative Meaximum rélative
Ingredient . amownt(Weight%)  amount (Weight %)
Polydextrose - 30 60
Inulin 0 to 0,05 25 -
Oligofructose S 30
Resistant maltodextrin 0w 0,05 20
Sucrose 0 to 0,05 40
. .

High intensity sweetener

15 (*) amount sufficient to provide 10 the sugar replacement composition a sweemness about equal to the

sweetness of sugar.

In the sixth specific embodiment sugar is used in combination with as
bulking fibre composition containing inulin and resistant maltodextrin and optionally
20 also polydextrose and oligofructose.



according to a sixth specific enbodi nent of the
invention. Mnimumrelative Maxi numrel ative

I ngredi ent amount (Wi ght % anmount (Weight %

Pol ydextrose 0 to 0,05 55 Inulin 15 25 digofructose
O to 0,05 30 Resistant nmaltodextrin 10 20 Wheat
fibres O to 0,05 10 Carageenan O to 0,05 2

Car boxynet hyl cel lulose 0 to 0,05 10 Sucrose 0 to 0,05
60 High intensity sweetener 10 (*) anount sufficient
to provide to the sugar replacg&:nt conposition a
sweet ness about equal to the et ness of sugar.
Tabl e 16.. Sugar repl acenent conposition in particular
a partial s accorgl

| acenmen _
a seventh S;‘gcfhfel &V oﬁ?e ﬁtcnﬁ%frﬁeé‘ %t P o el with

M ni mbmdé)&ﬂo&l indedlighfrctd¥s nand Qlreferbble alsd Pgistaol Raltodeair gl inulin.

'(V\él Wi ght 9 l.ydext rose .30 60 -

Gl (i & BB gRensty Svftier adted ol S S Bt g povice o e

mal t ogigierd swetindso aduiauAlo thesweearss dbsigar. 0, 05 40 Hi gh

: , .

provi de To tHebE UBLIPERFIEb AP BoRpBeTS (oo for & sga

sweet isissmerd eothpeitiva kecbalirghe thesnvestionessgivdn. Fumdiser, sothérexamples
h f [

conbi AT BRPRR B BT o TR PARE oL B B r on

cont ai ni ng ilnuthe Niratn fbur esxargples) t basia| fooatdations rforamegar replacement

opt i on al J)SYUOH% %CS d e% tg Qhey é;r?‘%mtg d;?\?regtﬁ?h’nge ngelg o?’ﬁelﬁgtf 9%@!3&0%;)’ allow

“In the 8&ve ,
t df etrbmacing siupar prok gd@ktsrmsaewaght by weggit bamt without pepdtive effects on
pr ef bl % t MBhhdexkti Ao d MULT $F the different
Furtﬁés?e aép aﬁ% iR e%salgﬁf swee%gn)eiltr;h |ﬂs¥ec daétﬁda‘llﬂn (gn c eren
anouribgredidnfsi cen efrvbum@bqoxranvd ideomeddgive.
In the ﬁrst example of a basic formulation for a sugar replaccment
composition, according to the first embodiment of the invention, the following

15 ingredients are mixed to form the 1/1 weight sugar replacement composition:

Ingredient ' Weight (g) Weight %

_ Polydextrose : 97,17 48,585

+ Oligofructose 42,00 - 21,000
~Maititol - 60,00 30,000
Acesulfame K ' _ 0,30 - 0,150
Neohesperidine DC 0,03 0,015 -
SiO; 0,50 . - 0,250
Total: - 20000g  100%

In the second example of a basic formulation for a sugar replacement
composition, according to the second embodiment of the invention, the following

ingredients are mixed to form the 1/1 weight sugar replacement composition:

Ingredient Weight (g) Weight %
Polydextrose 100,87 50,435
Inulin 14,00 7,000
Oligofructose 20,00 10,000
Reststant maltodextrin 20,00 10,000
Wheat fibres 4,00 2,000
Isomalt 40,00 20,000

Acesulfame K ' 0,30 0,150



m xture a sweetness about equal to the sweetness of
sugar. 5 In the follow ng, sone exanples of basic
formul ations for a sugar replacenent. conposition
according to the invention are given. Further, sone
exanples of food preparations are given for the
illustration of the invention. In the first four
exanpl es, basic fornulations for sugar replacenment
conpositions according to the present invention are
gi ven. These fornulations. all¢ 10 repl aci ng sugar
in e.g. cakes on a weight by weight basis, wthout
negative effects on taste, appearance, texture and
pal at abi [jity. The eci se anounts o he differ
ingrediek‘gx. d’8‘7‘Bgourse be varied%@% sone degﬁggg In
the first BEUWRHIEEBf a basic f or mul ggpon for a r

1 c . S . ,

repl ace ﬁ? conposition, according to the first

enbodi ne of the invention, the LWhow ng  154n00
ingredieﬁ%%'are m xed to forn1thékgﬁggmeight sﬂg%?

repl acenent conposition: Ingredient Wight (g) Wi ght

% Pol ydextr, 17 .4 ) i g tose. 4

21,000 Ml 5 %‘6‘?0"6‘“@5’?3"30& %egﬁ@gﬁr@ %roa,zé%g’o repagement.
Ne ohesippasitidiLneccD@in®, 68 g, Bir$ en@pdimen, 80 t@, mention,othg| following
200, . 0, . 3 , i e '
£ or i e drérhited 3RO 0E w BEAIRN:E relec AnchPinfooiton

accor di niggtedienthe second enbodi neiieight (@ he i riv&feahbh,

the fol |-on ' ' Fxett .

wei ght skelwdextraspl acement conposi ti 201 ngr edi ent0:100 -

Vi ght (g;}hrvei ght % Pol ydextrose 138987 50, 435 7,000

I nul'i n 14igdusios00 O i gof ruct ose 219;990 10, 000 3000

Resi st ankesisiant Beltodextsim 20, 00 10, 004 %heat fi br 004 00
2,000 | Wbeshfibres0, 00 20, 000 Acesul #&fe K 0, 30- %80

24 Neohe¥peenadi ne DC 0, 03 0,015 1,00 0,500
Isomalt : _ 40,00 20,000
-Sucralose - ' 0,30 0,150
Si0, 0,50 0,250
Total: ~20000g - 100%
5 _

In the fourth example of a basic formulation for a sugar replacement
composition, according to the fourth embodiment of- the invention, the following

ingredients are mixed to form the 1/1 weight sﬁgar replacement composition:

Ingredient : ~ Weight(g) - Weight %
Polydextrose ' ' 101,870 50,935 -
Inulin 14,00 7,000
QOligofructose 20,00 10,000
Wheat fibres , ' 2,00 1,000
Carboxymethylcellulose . 1,00 0,500
Maltitol 60,00 ' 30,000
Acesulfame K 0,30 0,150
Neohesperidine DC 0,03 0,015
" Glucono-d-lacton : 0,30 0,150
Si0; - _ 0,50 0,250

Total: 200,00 g 100 %



G ucono-S-lacton 0,30 0,150 SiO2 0,50 0,250 Total:
200,00 g .100% In the third exanple of a basic

formul ation for a sugar replacenent conposition,
according to the third enbodi ment of the invention,
the following ingredients are mxed to formthe 1/1
wei ght sugar repl acenent conposition: |ngredient

Wei ght (g) Weight % Pol ydextrose 100, 20 .50, 100
Inulin 14,00 7,000 digofructose 16,00 8, 000

Resi stant maltodextrin 24,00 135000 Weat fibres 4,00
2,000 Carageenan 1,00 0,500 [somalt 40,00 20,000
Sucral ose 0,30 0,150 Si®2 0,50 0,250 Total: 200,00 g

100 %5 In t ourth exanpl e of. ol :
for a sugar mgif{ha é"r?@le con%on'porseclf’?gg%a‘agac%go gﬁ;uniaﬁ% o’gt héCh the
-f ourtthcmiﬂgldgrmhmts atudethte i nvention, the follow ng

i ngredients %rmedwm elgledteo formthe 171 wei ght sugar
repl acenent conposi Trones ngr edi ent Wei ght - (g) Wei ght

% Pol ydext r-@86 riiGkin8@ nblB;, 935 | nulin 14,00 7, 000
a |Sgofruct 0S6, gg 99. 10, 000 Wheat fibres 2 00 1 000
Car boxynet hyl Cerl ibse . 1,00 0,500 Maltitol 60,00
30, 0000 Acesukd ghettek 0, 30 0, 150 Neohesperidi ne DC

0,03 0,015 (gs%gpg}gﬁrﬁﬂiq\a%@nmg 30 0,150 Sio02 0, 50

0,250 Tot al
-225 g of sugar rcplacemcnt composition of the th1rd example

The eggs and the milk. are mixed with the sugar replaccmem composition.
10  Soft or slightly heated butter is added, using a wooden spatula. Subsequcntly,. the flour
is putted through a sieve and 'cérefully added. The whole is well blended into a smooth
paste. The vanilla flavour is added. The dough is poured in a buttered rectangular
baking pan and baked in a warm oven at 175 °C, fof about 60 minutes- The blade of 2
knife should come out clean and dry if the cake is ready The cake is taken out of the

15 oven and unmoulded. Lcave to cool.

In a sixth example,'basm.biscuits are prepared, which are fortified with
calcium (“calcium fortified cookies™). Due to the presence of prebiotic fibres in the
sugar replacement composmon, the calcxum absorbability will be increased.

The following mgredlents are used for “calcium fortlﬁed coolqes

20 - 100 g flour;
| " - 100 g butter; _

- 105 g sugar '_r'epl'écer'ﬁént of the pompositioﬁ__of the first example;

- 3 medium sized eggs; ‘

- 1 ml vanilla ﬂavourihg;

25 - 5,2 g calcium citrate.4H,0.

Mix the butter, sugar replacement composition of the first example and the
vanilla flavouring to obtain a smooth dough. Subsequently add the beaten eggs and the
sieved flour. Mix the whole composition, without beating to avoid too much air in the
mixture. Grease the baking plate’and spout the dough in 8 cm bars on a distance of app.

30 5 cm. Bake the coolkies during 10 minutes m a preheated oven at 150-175 °C. After

baking, immediately remove the cookies from the tray and leave them to cool on a grid.



25 A fifth exanple concerns a recipe for "quatre
guarts cake" in which the following ingredients are
used: - 3 medium sized eggs; - 22,5 m skinmed mlk;
5 - 225 g flour; - 140 g butter; - 1,5 m of vanilla
flavour; and - 225 g of sugar replacenent conposition
of the third exanple. The eggs and the mlls. are

m xed with the sugar replacenment conposition. 10 Soft
or slightly heated butter is added, using a wooden
spatul a. Subsequently, the flowg is putted through a
sieve and carefully added. The whole is well bl ended
into a snooth paste. The vanilla flavour is added.

The dough isp O;Pf?éﬂﬁoqge bikicHoliidieh Sfjthé @% U:]eﬁ\Ent c&ﬁﬂ@sﬂ&l of the

pan and baked in"a warm oven at for about
mi nut ¥eond Fad thindzetample. the anpHot ef %dm Britieto ivged g magt Té’aPFS can be

and dyuckd tol 7084 oRKRn 159 "/f efdie i ExaaRleqnd ﬁlt t3leeth Bdtkeddb 70 %
the 15 oven and unnoul ded. Leave t0 cool. In a sixth

exanptoEpaBhde ¢ ke prPted A1l eupaitt SHfRECHP st appearance and
fortifired WHeh usitgdiC b 4 MBoles€zd bofl ] il Beddutbliter, @tu@RPetiRBon in fat to

Due to the presence of prebiotic fibres in the sugar
repla%%h%ﬁ?egﬁﬁﬁﬁbltlon the cal ci um absorbability

wi |1 be i ncrmgsess, dlag d‘sqhdt@vuppam&gﬁﬁdteames oRltie ]H-S;ﬁfbd food

for "calciumfortified cookles i .20, -100gf 1 our; -
g butRTRUEts PSKaRPlss GXF TRt SHA HistRmishahle %%’d’eé’ﬂi’%ﬁ of these

of thgod Ffoﬁﬁctseﬁ@fmédewnh su&oﬁEdSMﬁﬂhrSfegzﬂﬁ 20 G8tained vhel the sugar
vanllla | avourin calciumcitrate,.

MIR tHRIaSTER SPmPRS aP?IhéH}“éé’éﬁBﬂf 15 U8TIB ST 06?*@5%@ example
fir storewhadibk cugare bplh&taaem\/oaﬂlp&duamfdfm\ég&bnmaﬁl@le ﬁkhfsﬂldlﬁ]tharecmes
snoot ubsequent eaten e and t
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and | 884" HERTEYS on a grid. 26
- 500 g eggs;

- 100 g milk;,
- 500 g flour;
20 - 300 g butter;
- 60 g coléseed oil;
- 8 mil vanilla ﬂavour and
- 500 g sugar replacement composmon of the third example.
Preheat oven to 230 °C. Cream the butter until softened. Mix the eggs and
25 vanilla extract by hand, add milk and mix aQain. Add sugar and mix vigorously ina
food processor. Blend in the soft butter and oil to make a soft dough. Fold in the flour
and mix thoroughly. Pipe 30 g of the mix into small paper cake moulds and place on a
wire rack. When put in oven lower temperature directly to 200 °C. Bake for 28
minutes. Lower terﬁperatme during baking process and bake last 10 minutes at 160 °C.
30 Thc thus prepared baked products, with either the sugar replacement
composition or the same amount of sugar, were subjected to a consumer acceptance test

performed by V-G Sensory, Deinze, Belgium. A taste panel of 62 respondents



By using the basic formulation of the sugar

repl acenent conposition of the second and third
exanpl e, the anount of fat, i.e. butter, used in nost
reci pes can be reduced to 70 %or even 50 % In the
fifth exanple the fat has been reduced to 70 %
conpared to a cake prepared with sugar, w thout giving
up taste, appearance and 5 texture. Wen using oil

e.g. coleseed oil, in stead of butter, a further
reduction in fat to 30% can. bgyobtai ned. Properties,
such as taste, appearance and texture, of the prepared
food products of exanples five and six, are not
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produc pr-epare sucrose. Simlar results are
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t he sabowroentimeadpéoipeiand procedure.nThetfalloving Cﬁ’é@a WsFe qupated:

fifith and sth&ml es. It should be ' clear that

thé sugar replacenent conpositions of the first,

second, third custicflaaurth exanpl es can be used in both

the recipes qf fultgififth and sixth exanples. 15 A
sevent h exanple concerns anot her recipe for "cake", in

whi ch the folt#n ng ingredients are used: - 500 g

eggs; - 100pgupi |Jﬁows 0 Qeslts§ dbfiHed b Ghe-t360O gl bﬁiﬁ D-point score,
60 g.coleseed oil; - 8 mM vanilla flavour, and legmmed
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- 260 g pasteunzed buttcr, :

. 4 g salt
- 4 ml vanilla flavour; and
- 200 g sugar replacement composition of the third example.

25 Preheat oven to 165 °C. Cream the butter until softened. Place slightly
beated eggs, vanilla extract and salt in a food processor. Blend in the soft butter to
make a soft dough.  Sift together the flour and sugar. Fold in the flour-sugar mixture
and mix gently. Pipe onto un greased baking plate. Bake at 165 °C for 14 minutes,
until golden and slightly browned around the edges. Cool the cookies on a wire rack.

30 The thus.prepared baked products, with either the sugar replacement
| composition or the same amount of sugar, were subjected to a consumer acceptance test

performed by V-G Sensory, Deinze, Belgium. A taste panel of 62 respondents



conposed of 50 % of men and 50 % of wonen, of which 31
% between .18 and 35 years old, 35 % between 36 and
50 years old, and 34 % ol der than.50 years, were asked
to taste a cake with sugar and a cake with the sugar
repl acer, prepared according to the above nentioned
reci pe and procedure. The following criteria were

eval uated: 5 - crunb color, - crust color, -

nout hfeel, - taste. Figure 1 shows the results.

obt ai ned by the taste panel, ore8a 9-point score, 10
where "1" neans extrenely poor quality and "9" means.
excel lent quality. Chi-squared statistic and

Kol nogaiposed SN0 @ mef Sid 308k 6f wisuhd, 6f0~hii:&1tfﬂr°/ﬂbft®een 18 and 35 years

significgnt diffe b esults.
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" sugar follewih@tritediiwaakaiated5 The overal | concl usi on of

t he statlstlcal eval uation was that: "~ .there is a
“tendency to " si 5”1 ficance: sugar-free cakes are

preferred overmaulgfad,- cont ai ni ng cakes". An ei ghth

exanpl e concerns a recipe for "butter cookies" in

which the folf8ui ng ingredients are used: -150geggs;
20 - 410 g fogun: 2 B60s the passitscabrained dy i tage panel) oy adedotnt score,

, Q :
coftpott7 o it REUEHY porf Bt oo SR B LB st
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proce$80 er to e a so
doughthes: fit attagletdyero tipfidahausugnires gorles #olpcbffmdtdver sugar-
flour-sugar Hixgisdre and mix gently. Pipe onto un

greased paKi ng plate. Bake at 165 C for 14 m nutes,

untsi | gol denTlensghger fepltempntnomppritipnaaceuifias tth gheentigsen  invention is
Cool 0 ] S,
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V-G Sensory, I nze, um . aste panel
r es pofiersist gusgagds e 10 obtam the desued consxstency arid ﬁrrnness Th:_s gelling

20 process causés fruit juices to be enmeshed in a network of fibres. For the preparation of
sugar contaimng jams, usually- pecun is- added since it is @ naturally eccurring
compound in- fnnts and it has the" ab1hty to form a gel i in the presencc ofs sugar and acid.
'Suoar is an essential component because it attracts and holds water dunng the gelling
process. :

25 Replacing sugar by the sugar replacement composition according to the
invention in fruit jams and marmalades has also the advantage that no supplementary
gelling agents need to be added. Compared to jams made with sugar, gelling occurs
faster and remains better.

A ninth example concems the gelation of jams in which the following

30 ingredients are used:

"- 1.750 g strawberries; and

- 1.312,5 g sugar replacement composition of the third example.



conposed of 50 % of men and 50 % of wonen, of which 31
% bet ween 18 and 35 years old, 35 % between 36 and 50
years old, and 34 %ol der than 50 years, were asked to
taste cookies with sugar and a cookies with the sugar
repl acer according to the invention, prepared
according to the above nentioned reci pe and procedure.
The 5 following criteria were evaluated: color, -
nout hfeel, - taste. Figure 2 shows the results

obtai ned by the taste panel, onpga.9-point score, 10
where "1" neans extrenely poor "quality and "9" neans
excel lent quality. Chi-squared statistic and

Kol nogor ov- Spj,.rnov _t est . were used. ' .
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in the g}llng. process of jans, preserves, jellies, .
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abi | i vojurpeol:fRinysivah clopedcterizatiph endomuwant enalysis. New djorks rcel Dekker,
-acid.gy fygar is an essential conponent, because it
attracts and holds water during the gelling process.

25 Repl aci ngFigwgdr i_llbsyratehélegepggf of gﬁn% @mw at Ghe.nt University,
- CORPOZhdnt A1 ek ObHird thel Si lshéhetd BY R WAR shifhr fahdlishgdr 3acer are
and nar nal ades ’has al.so the advantage that no o
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freezing and unfreezing may cause loss of water resulting in a layer of wdtei"br';’tbp”of'
the pastry cream prepared with sugar. A’ tenth example concerns the gelation of pastry
creams in which the follovﬁng ingredients :are used: |
- 51 gegg yolk;
25 - 50 g egg;
- 80 g com flour;
-1.000 g milk;
- 4 m] vanilla extract; and .
- 250 g sugar replacement composition of the third example.
30 Under continuous stirring, add the vanilla extract, egg white and yolk, sugar
" or sugar replacer;, and finally the corn flour to the cold milk. Brning to boiling



After cleaning and washing the ripe strawberries, mash
the fruit. Place strawberries on a cooking ring and
simer over a low heat until the fruit has softened
and becone nushy. Add sugar or the sugar replacer, and
mx well until sugar/sugar replacer is conpletely

di ssol ved. Rai se the heat and boil for another 20
mnutes. 5 By determ ning both the |inear

vi sco-elastic range (LVR) and phase angle in an
oscillatory viscosity neasurenmegf, gel strength can be
“nmeasured accurately wi thout destroying the network
that creates the gel. The nethods for these tests are
descrj . N ail.gn: . c I . (,4980

The. r Rearauly o 4ToE Sl ol €00 amul e e vov
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Uni versity, “Chent gl um eret strengt

of j afreamt Prapasadqiith sugeg, aod greparpdpitthasar snhsémtegbmﬁmsw rgplacer are
refrigeralgr tenperature, i.e. 6C. Figure 4 show the
results of a simlar test perforned at room

t eifper at ur e, Ap elevently examplgccogeqmst whinged dream e Whighnthe following
pr epafedaivhed fe udehe conposition according, to the
inventron,. is .stronger than when sugar is used. This
can be deri veth.&renelydprdropt; gher conpl ex nmodul us, i . e.
G'-val ue, angdg ¢d\erelidthd HaltbdéRring0 Pastry creans often

need to be frozen and. subsequently unfrozen.

Shel ving, fr1®8 Fitoapliosassi?Ba%i ng may . cause | oss. of
watser resul tigghginthid | ayer of water on top of the
pastry cream prepared with sugar. A tenth exanple
concerns the BERFFCAT pastry creans in which the
fol | owi ng i ngreg@igaehsiar e used: - 51 g egg yolk; 25
-50gegg; - 80 g corn flour; ~-1.000 g mlk; - 4 n

_vani |l a extrabtZ8falose 250 g sugar repl acement

conposi ti on .of20keahWithdoek afPdnent, 3 Under conti nuous
sti.rring, add the yanilla extract, egg white and yolk,
sddar or suﬁﬂPﬁV@%FﬁﬁgP? and finally the corn flour

to the col d TWd kifferBitintghotOwsreinbed i prBarirgHRpEAHGE and

= stir for .anof heg:two. fnutes,-CbohgdomnﬁgehtJXQQy o o :
pl aci ng the rﬁnﬁ.rs_t method, sugar or sugar r¢p1§<_:qr-.a.re mixed Wit 40 % fat cream
before they are dissolved. This immediate tixing of the cream with sugar did not result

in a stable whipped cream. In contrast, the immediate mixing of the cream with sugar
25 replacer did rcsuit in a stable whipped cream. |
In 2 second method, sugar or sugar replacer are dissolving in 40 % fat cream
prior to mixing. This resulted for both sugar and the sugar replacer in a stable foam.
The stabilization of whipped cream was analysed by Ghent University,
Ghent, Belgium by using the methods as described in detail by Moor & Rapailie, 1982
30 H Moor and A. Rapaille, Evaluation of starches and gums in pasteurised whipping
cream. In: G.O. Phillips, D.J. Wedlock and P.A. Williams, Editors, Progress in food and
nutrition science 6, Pergamon Press, Oxford (1982), pp. 199~207.



containing the pastry creamin an ice bath. Pastry
creans containing the sugar replacenent conposition
according to the invention, have better water
retention qualities resulting in higher shelf life.
Further, 5 the gelling of the pastry cream occurs
faster with the sugar replacenent conposition conpared
to sugar. Figure 5 illustrates the results of a test,
as described above, perforned at Ghent University,
Gnhent, Bel gi um where the gelat% n behavi our of pastry
cream prepared wth sugar, and grepared W th sugar
substituted by the sugar repl acer are conpared 10

An el event h exanpl e concerns whi eam i h
Che T ol Fowi i sbpy o ed<s Bk YR of KR Ty pPtathoh 2 cream wi

pol yq{?ﬁ% fepRiBer comPar&Dto@rdaSiit sBdr wheh th»dmgtdnnmgﬂle same period of
6, 40 ructo-ol 1 gosaccharide; 15 - 5,60 g inulin;

0, 40Ugmcarrageenan - 16,00 g isomalt; - 0,12 g

sucralose - 420 g creamw th 40 Qbfat content; and

205 - iy s B A g A S s TR0«

net hod, VWipgrdrreasy suQ&PnWhlwle acer Ve I R%e d \/\f"l“ﬂ“?ﬁ“’@/“‘“ed
fat cr ear&ndmfgore they are dissolved. This i mredlaéffé““
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15 " A twelfth example concerns preparation of caramel, in which the following
ingredients are used: '

-42, 365- g polydextrose
-12g resxstant maltodexmnc
-8g ﬁucto-ohgosacchande,

20 -7 g inulin; |
- 0,5 g carrageenan,
- 20 g isomalt;
- 0,135 g sucralose; a_nd
- 100 g water.

25 ' ' The above composition is heated to cooking temperature. Further heat
treatment is applied until the water present in the mixture has completely evaporated.
From then on, temperatures ranging between 150 °C and 170 °C are maintained, until a
desired degree of caramelization has occurred. The caramel can be prepared without

addition of sugar or glucose syrups, thus obtaining a low-calorie, fibre-rich caramel with



sugar replacer conpared to creamw th sugar when

whi ppi ng during the sanme period of tine. 5 Table 17.
Stabilization of whipped creamw th the sugar

repl acenent conposition conpared to sugar. Wi pped

cream Mean whi pping tinme Vol unme increase Spiral depth
nmeasured containing after 12 set sugar 46 sec 56,13 t
7,08 % 21,67 2,89 nun sugar replacer 42 sec 61, 13

8,17% 16,00t 1,00 mm Further, the stability of the
foamis higher when prepared using the sugar repl acer,

as illustrated by the spiral deﬁ?h nmeasured after 12
seconds. This paraneter refers to the depth to which

a spiral drops in a period of 12 seconds, when

r el easetimiy textgre; and mepthifest eorpraradnia SRS RRder T SUgFRYe Or sugar
is meagwped With a Slagsahne Prufgerat apparatus

according to the previously nmentioned nethod descri bed

by Moor & Rapafnseasentyolo pusal FplgFrmsplepmPPulisn according to the current
pr oduchienfion £@tUE StdRd b ipdrddd PBrediBsl il foiMBe Qlephraon GFasiamel, in
is _inproved by substituting sugar, by the suga e
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_ ?aag’rrefo@ginbapgpé}'ggxé? gﬁ%cg%yék?egrep@gxgﬁl i elg\:grt%giter?ts %El?veyssgg ‘pleasant
mal t odgeukHtéeN sually obBaikd by Ugl@swlidsgosaccharide; 20 - 7

g inulin; --. 20 i somal {;

. - 0,5 carrageenan; P :
0,135 g Sucr af 388 STt T FeprRter & Hasosrind ciypetn thermally

C 0P 0Shduk@icatneligAibe ebqhifes @QAle] AGmbR MO cdliRide Ftrictufes o initiate )

heat reatneny, is applied. yntjl- the water present .j .
Che. i oML KB, PRSP 19 03P SPBRECOp BRPERENY o Belgm
t enpermyf iddietesthd GeRgolitd sfeainciddéhgies drthe grdducCradsefollows:

mai nt ai ned, uq%%ésg qgsired degree of caranelization

has occurred.” CAPERE can be prepared w t hout

addi ti on of suglgos wiglwbsacade syrups, thus obtaining a

I 0\11\/Lcal orie, _fd' Jel-mri ch caranel with 32 a simlar

tex?ure and not ﬁ

TOSE.
ear conpared to caranels nmade from
sucrose or suUl@&se fighyes shpsy that the amount of free sugars, is too low to initiate the

caramelization reaction, and it has subsequently been proven that oligofructose and/or

' fructo-oligosaccharide act as the starting material for this reaction. The hypothesis is

| that due to the heat treatment, the d-l,z and B-2,1 bonds are broken.down, generating

20 reduci_ng sﬁ_ggrs \;vhich can then in tum be-cor'llvcrted fo ‘the typical components of 2

caramel ._ﬂ..a.‘i’Q‘!I:- furans, '-f_gr_ahénes, pyrones and carbocyclics. A similar thermal

degrédétibﬁ' has be_en aéscdbéd for maltotriose (a-l’,4_bo_nded glhcose_), which indicatéd

that 3-deoxypentosulos.c. was formed, by a pathway specific for oligo- and

polysaccharides since it was formed from the a-1,4-glucans (Hollnagel & Kroh, 2002,

25 Joumnal of Agricultural and Food Chemistry, 50(6), 1659-1664). However, similar
. routes for degradation of B-2,1-fructans have not been described. .

Conéequently, for this application the degree of polymerization of the

oligofructose and/or fructo-oligosaccharide is of utmost importance and should be lower

than 10, preferably lower than 8, and even more preferably between 3 ami 5. Fructa.ns.

30 with a DP higher than 10 are not suitable for initiation of the caramelization reaction,

not even when they contain a contamination with up to 10 % of mono- and

disaccharides.



Consequently, the sugar replacenent. conposition
according to the current invention can be used as a
perfect ingredient mx for the preparation of caranel,
in 5 which oligofructose and/ or
fructo-oligosaccharides having a DP<10 initiate the
caranel i zation reaction. As a result of this reaction,
the typical caranel flavour is obtained, whereas the
presence of the remaining ingredients delivers the
pl easant nout hfeel usually obtﬂi ned by use of
sucrose. It was expected that the generation of
flavours and colours in thermally 10 . induced
caranel i zat i I ir [ I - . »
nmonosacchar i ggh gl%rgﬁg tegz?ne@? g‘?né; g‘iﬂ% .ﬁ’? iP g% Lerhtyofn h°ef ‘Fléngéstc?t%hn . caramel,
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ol i gqf;: ad/ qfr, uGt p- al i ' : ~
he -t ! B2 Saghy @iaperly % Kbl BARENAL A hbochle, in whic
hy potthefoilewing ingredignts dngasedo t he heat treatnent, the
a-1,2 and R-2, ; br oken. down, generating 20
reduci ng sugalrgg%\%ﬁ’ﬁgﬁe)@g% then in turn be converted to
t AR . t ypi cal - $¥rgrenisant magdexiringar anel f 1 avour : f ur ans,
furanones, pysaNes, . syclics. A simlar thermnal
‘degr adati on hzéls %'eé‘ﬁ;ﬂ]egg%géi%%gdd;’for maltotriose (a-1,4
bonded gl ucos®ed’ g i@Kitgh i ndi cated that
3- deoxypent oy Os&¥RSnahOr Med,. by a pat hway specific
for oligo- and 'polysaccharides since it was fornmed
fromthe a- 1,904 smals (Hol | nagel & Kroh, 2002, 25
Jogirnal of Agydscddutdioah and Food Chemistry, 50(6),
1659- 1664). However, simlar routes for degradation
- of "(3-2, 1- f rlEdrPsaPate: #t - been descri bed.

Colnsequent I _}’-,SngQJ?cabEa& oal'nx_ai!:ﬂnfgas i%)d&cflo'bﬁttéﬂ,/egr ee of
pol ynmeri zation_of the oligofructose and/ or o .
fructo-oli go%?f@ﬁ% PX3mPieLopiemy chgseipte; § g@&ﬁé@“% ingredients
shoulaet W3ed:| ower than 10, preferably |ower than 8, and
‘eyen nore preferably. between 3 and 5. Fructans 30 with
aX(EP hi gher '?zﬂé"ﬁ gfﬁx'gﬁxg%‘?ot suitable for-initiation of
. the caranel i-zigassis@embitodextring) 0t even when t hey '
‘.contain a cogtﬁmg at Lo?n W %ﬁ{#p to 10 % of nono- and

di sacchar i des’!“F3TCR-YIEPPES h exanpl e concerns the
pr epar ati on -f73"dimuliner scot ch” - caranel, in which the
sane ingredients as for.the twelfth exanple are used,
but wherein {%&8 B fATEeenan,
25 - 7,80 g isomalt;

- 0,05 g sucralose;
- 22 g Cacao butter; and
- 39 g cacao mass containing 55 % cacao butter;
Replacement of sugar by the sugar replacém'ent composition éccording to
30 the invention as in examples fourteen and fifteen results in a perfect chocolate- with
improved properties, attributed to the specific compdsition of this all-purpose sugar

replacer.



is replaced by 100 g creamwith a fat content of 40 %
Further, a small anount, e.g. approximately 5 g, of
butter is added. 5 In chocol ate, the replacenent of
sugar is a difficult task since the snoboth nouth
feel, specific texture and flavour in these fat-sugar.
systens is hard to mmc wthout the addition of
sucrose. A fourteenth exanpl e concerns chocolate, in
which the followng ingredients are used: - 18,33 ¢
pol ydextrose 10 - 4,20 g resistant mal todextrine; -
2,80 g fi-ucto-oligosaccharide;34- 2,45 g inulin;

0,18 g carrageenan; - 7,00 g isomalt; 15 - 0,05 g
sucral ose; - 10 g Cacao butter; and - 55 cacao mass
cont ai ni ng 55 teentinexagyple copcers, apattialwgar Hepé%?érﬁﬁ%t gomposition still

concekagmghgggggm&@fhﬁnmplch the follow ng ingredients
are used: 20 - 20,42 pol ydext rose 4, 68 resistant

mal t odext ri nebe susﬂgealyem@ntf?raeqsswa PSCgiing i fg ipvgation, in particular

2,73 chd?dzklgl ﬁ,one o ﬂ%oprgn&ﬁrekﬁﬂﬁ&r@rthe badR formfuldtdnJcan be used in
|sonalt - g sucral ose; - Cacao bhutter;

L OB oinhinagn pALIsEEn & PR e JSREERET FeppEHton is Sbisined by

Repl acemBinig Qhe &lg&afepﬁb’edehﬁcc&h&@xhoﬂ Qfd @GRAEMccordingly, the sugar
conposi tion accordi.ng 30 the invention as in

exanplEAFRTHH TG s e de FLERR I APRSRTAIORS [ufor e !0 % or more,
chocoltgt eightbt the pariad ER¥EEp REMRR IchinBSitioAblifg DOt B Heme, the sugar
the specific conposition of this all-purpos ugar :
r epl ad@yaccragt © S&‘P%éfﬁ“f?“@xi?nﬁF dOYEgH r‘,’ﬁ% a'§° }ﬁr‘fsfdalm partially
SUgar répifet ACRNERE trangRETIOSI 4 dugdt “Shiprbler”, ePREmE p B¢ 1 G of the sugar,
amou ntto Y gotz?pye(t:ersgga? “replacer”, repiacing up to 100 % of the sugar.
In this respect, it is also possible, according to the invention, to replace the
low intensity sweetener of the sugar replacement composition by sugar,- such that a
partial sugar replacement composition is obtained. The amount of high intensity
15 sweetener of this partial sugar replacement composition should be adapted in order to
obtain a sweetness of about equal the sweetness of sucrose. '
This results in a sugar containing composition being functlonally improved
‘with respect to sugar. '
Furthermore, certain vitamins and minerals can be added to the basu:
20 formulation, .consisting of a specific combination of the mgredlents described -above.
-More spemﬁc the vitamins and mmerals needed to approach the nutnuonal value of
; ﬁ'llltS and vegetables can be added to the formulatxon In this respcct, the composition
Q_f the sugar substitute can be adapted according to the fruit or vegetable that needs to be
simulated. Using this approach, tasty, healthy foods can be prepared which additionally
25 provide the essential minerals, vitamins and fibres normally absorbed through
consumption of fruits and vegetables. In that way, people do not'need to change their
nutritional habits in order to assimilate the essential and vital elemcnte'necessary to
maintain a good health. Functional foods can be prepared, replacing sucrose by the
basic formulation, according to the invention, supplemented with vitamins and minerals
30 to mimic the desired fruit or vegetable eompoéiﬁon.
The minerals that can be added to the basic composition comprise: calcium,

magnesium, potassium and phosphorus. The vitamnins that can be added to the basic



The sugar repl acenent conposition according to the
invention, in particular according to one of the
previous exanples of the basic formulation, can be
used in 5 conbination with sugar. A partial sugar

repl acenent conposition is obtained by conbining the
sugar replacenent conposition and sugar. Accordingly,
the sugar replacenent conposition is added to sugar
in concentrations up to e.g. 10 % or nore, the weight
of the partial sugar replaceneg conposition being 100
% Hence, the sugar replacenent conposition according
to the invention, can also be used to partially 10

I i i f
: 2& g;gi%f’]%y grctogllpw o/"%fl'gli ﬁ S&gg ?nctsl%{g§[lnher r@alcé) Yfehents such as

Sugarsetem&ﬁ,lmeuhdzmb&mlba@dideg up to 100 % of the sugar.

In this resp ct s als 03|bl ' 1.0 1 he :
i nvention, t&oP: gé% gletpﬁeéeng)t oW%P%t (‘?31%'&5%n ﬁ'e é\rg{@? gnnéeh%ag% can be
t he sadgﬂrtormpbwrenfmtlammmhe tuganrebyncmegaa& deseribled abdvet More

art L [ e 0 | '
o B P PP RSB 3 RS
p ar t i ﬂﬂeds ulpathisr iepéname e romboegimseft polyiexstost | iehlipe oligofructose and
el Sl Bl BT e ESIPRE chr BERM BS e e
_ cont q:rwem@:%ohgnfsmlbseomdhéugoﬁgcqhmtmm impltodeptrin \aesdfermented in
\glngh eplop%ic arti: gfnt% gglg on, Jéhgg %Q@Eaﬁ%‘tde 1%35:&1; 6&1&(&&@&3 ﬁydemose '
f AP muend tidudin are, n@rfsmtedtgﬂldﬁe boweppwt bf thecolobi Thisi everabipH drop
f”htealrﬁrr]c%££ gnnggl'%?%vggfa lg rehggo ot’t‘reCa- Jr}égg\g%ﬁﬁﬁ&' fh!tecto tﬂg‘ﬁnproved
nut r isbiubitinl of ahege myheralf.r u"ﬂns eﬁmﬂ wegétcabtllesmeqﬁmb@ preventing
~added,f.0. &, for nul ation. In this respect,: the
conmposition of the sugar substitute can be adapt ed
accor di ng t cSuche specifictforpmlatienyeap appdsed tpdee Greaprad ﬁezeséesseﬂs or
siyqul o%e? Hoid %H&gfo&hbrﬁd&%%ﬁ ¥othot hédd th¥at pﬂ%@ésﬁ)h %effofécbg&umptxon
can be prepared which additionally 25 provide
esserfiedd thaicpldoafraezingitempsiasesatiere i Iy @5 BrkRl m}wdrolysw of the

absordged {.lgrrtgmt@shoﬁonsunptl on of fruits and
vegetables -0 eopl e do not' need to change

their nutr |$1Tﬂ6ﬁfb){ ”H&Eﬂ“ﬁ%""i%}? 19 pefctpe SugTTFERIAMETY campasion of the

essenfsal iaRdud i bor@hieNRO S EEESC R8T HipylSmen¥BdnBloRipEeudd-drugs,
good heal t'h. Functional foods, can be prepared,

r e28| PRI UE rthes BPapssmeRioned, addittonplosompPsRts oY amifis Bltfﬁtahgaﬂdfm |

to tt}goglgﬁé%g&émcggmésgﬂent ed with vitam ns and
mnerals 30 tommc the.desired fruit or vegetable

composi t i on.A FFHEnIeETexamaple RatefoEnonpERs ALY 105 CTEfE PTePared on

basi ¢, ginest tlb&[} WiRé6®Bed 67-Ginl Mhe ﬂqﬂg@&%%ned at LinTech
pot assi um and phosphorus.. The vitam ns that can

b ddedRewingNeieawas seriers Ligjtb &rtdingn Uk ofhgiptadant wlfatﬂ Yyas carried

C25B,oufto ffodiiael aBs0Kk dfb'it&lh&fr a fofrh@&fn Q}@IBAérSsugdd OP th@Sugar replacing

seleniu iron and zinc can be_ adde
procht according to the invention, v%th contrglled over-run. The following table

describes the formulation of both ice cream types:

Ingredients _ Control Test
' , Yowlw
Water 45,07 45,07

Double cream : 29,13, 29,13



According to the present invention, certain health
pronoting bacteria can be added to the basic
formul ati on of the sugar replacenent as described
above. More 5 specifically, probiotic species of the
genera Bif: dobacterium and Lactobacillus can be added.
In this invention the conbination of pol ydextrose,
inulin, oligofructose and resistant maltodextrin
specifically results in an overall drop of the pH
since it has been proven that gl i gofiuctose and _
ol i gosacchari de resistant nal t8%extrin are fernented
in the upper part of the colon, while polysaccharide
resi stant mal todextrin, polydextrose 10 and in%vi#: are
not . f Bunetipmad gugaf feplagehe | ower part of the col on. is
over aklcrpdd drop creates a nore favourdgddl e environnent
for Ca- and -upt ake, due to the inp d/ed solg%i lity
of t h&kimmgdMillgPewderhi s effect is partfecularly™
| Mpor RRkoseN Preventing osteoporosis3,7Buch a specific
formul ati on can be-added to ice cr ean% d froz%q55
desseEmplsfer/spliserner col d stored foo g%;)r oduct s’ t hat
do noty pfeflai@@t processing before comgunpti on.0,20Due
to the cold or freezing tenperatures, there is | ow or
no risk of pre-hydrolysis of the fibres prior to
ingesttom —Srmitarty, it 1s conceivable to use the
sugar replacenent conposition of .the resen . .
i nvenfion i MBedrRetiPm SGATERIAEr g, §2S c9ngRos saﬁ%)%q“énr}gmesﬁmo“_’mg
and/ @i SRUSRNAE WeRild be2@ndesfpe ahalaltymative supa replacer compositions
above-nenti oned additi onal, .co o%n{,s vidt am ns,
mi nerfbén ‘éﬁéﬁ"é?"“{&?%?’tﬁ‘?‘?@a‘ﬂ‘égﬁg S%&P%E%al so present.
A geventeenth- exanple therefore concerns a luxury ice
cream_ prepared on a pilot sc ellllte,yel, wth .
cont r JPEEFYer-run. The trial WaS perforned at
~ LinTeciT—Reading Screntific Seryyges Limted),
Readi f@YRKISK pi'| ot plant scale trial was carried 25
out tanmimduce a 50kg batch of al®8 nulation with
ei ther_sugar, or the sugar repl aci product accordi ng
to t heOsRBAP%n, with controlle ’Bg(\)/er- run. The
f ol | ovR@siptanainbleodexsscri bes the f3%W0 ati on of both ice
cream es: |Ingredients Contr ol O§g@t oW w  Water .

, 13

45,07 458¢ Mpoubl e cream 29, 13. 36 Functi onal
sugar Kkephlacer - 16,75 Sucrose 2030000 - Ski med M Ik
PO\AﬂerSl?c,l.aQSES,-ZO ' 0,150 ' .

Si0, ©0,250.
Total: | | 100 %

During the freezing process, tﬁe over-run was controlled at 500-600 g/1.
Various evaluations were carried out on the ice creams including sensory, melt rate and
cycle tests.
10 Sensory comments were made after all the ice creams had been removed
from the freezer and allowed to warm up for 15 minutes. Sensory testing was carried
out blind, in that the samples were coded. Products were assessed by a panel of 7-9
respondents, from within LinTech, who were giveh a randdtnly coded sample of each

ice cream and asked to comment on the chosen attributes.



Dextrose 3,75 - Emulsifier/stabiliser 0,65 0,65
Vanilla flavour 0,20 0,20 The functional sugar

repl acer used was conposed as shown in the follow ng
tabl e, although it should be:-understood that
alternative sugar replacer conpositions wthin the
scope of the appended clains may al so be used. 5

I ngredi ent Wi ght % Pol ydextrose 49,10 Inulin 10,00
A igofructose 8,000 Resistant maltodextrin 12,000
Car ageenan 0,500 |somalt 20,008, Sucralose 0,150 _
Si02 0,250. Total: 100% During the freezing process,
the over-run was controlled at 500-600 g/l. Various

eval uati ons re carried . out_on the . ce,crea o
i ncl udi ng seﬁﬁ%ﬁ}, anﬁ\??‘?tmll &AM we&}%é:géd ?f’e%t %%GTBIY similar in all
Sens okspear MaTEpeBanor it avagacted thbd the testlite drdamn wapeslightiyawtsiter in colour

had been remv fromthe freezer .and allowed to:

p. f o8 2 PR chots fles Wre ARt 00e oS bl it oo
bl i ndn tepartih@dt mdulttdfess, o @fmplee merecadedbredRp davic & Smuels end creamy
as§$s§§gm9y a panel of 7-9 respondents, fromwthin

Li n'Tech,” Who were given a. randonmly coded sanpl e of

each ice cr &kihRated Tegk €k grociplerhehing thimtest lvais ¢heeg dnw quickly the
attri . h St . |.C8. Gl e .
T udgeatiicie? bopld Bell® s FARKE Bty SRRl E WhooliPh i of e
appeacaau en & wirpesshrrot edighing how maich e treing eneliedethronghethe mesh over
slighgg&ﬁ%@é&%ﬁ in colour than the control. Both

sanpl es were assessed as having a creany, sweet

val | | a f| avBuras found thag gersugosesonttnl idefeesain, mélteti [at a faster rate than
sanpl gs Wek sidered to have a. snpboth and creany

5 texture. t Rate Test: The principle behind this

test was to Eadotidhy tgstianksoptrelsemplds, thcaqeesraami thas Wes mawiping after
el t eg60 Ixmués \Was waid Eﬁdegogslslé-lﬂtyinptle%e.nﬂﬁé %6 QMYBurdEtng I?Jl]owing

of ice
percentages of ice cream had melted: Control 18.7%, Test 12.4%.

15 The cycle test was carried out on each of the samples. Over a three-day
period samples were taken out of the freezer and left at room temperature, without lids
on the tﬁbs, for half an hour. They were then placed back in the freezer and the same
process repeated the following day. On the fourth day the tubs .were removed from the
freezer and evaluated against un-cycled samples. ' _

20 Some differences between the cycled and un-cycled samples were noted but
it was not felt that any of the two ice creams had changeddramaﬁcallyAll products
were felt to be ac.,ceptable.' and similar ol;sér;/atiéﬁs w"eré"se;@ﬁ.'ih Both'thé.éoﬁtrdl ._gm'd-te_st ..
samples. -

Owing to the superior structural and rheological properties imparted to food

25 products containing or prepared with the sugar replacer of the present invention, it is
also possible to use these products to reduce the fat content of food products whilst
maintaining satisfaétory structural, rheological and/or organoleptic properties of the
full-fat food product. Typical applications of this embodiment of the invention are low-
fat jce cream, low-fat cookies, low-fat chocolate chdcolate, low-fat cake, and low-fat

30 chocolate spread.

' In the production of ice cream it is, for instance, possibie that the fat content

can be reduced by 50% when it is prepared using the sugar replacer, without loosing the



creamon a wire nesh and wei ghi ng how nuch ice cream
nelted through the nesh over a set tinme period. 10 It
was found that the sucrose control ice creamnelted at
a faster rate than the test ice cream For both the
test and control sanples, the ice creamthat was

remai ning after 360 m nutes was warm and nousse-|i ke
in texture. After 360 m nutes the foll ow ng

percent ages of ice creamhad nelted: Control 18.7%
Test 12.4% 15 The cycle test carried out on each
of the sanples. Over a three-da peri od sanples were
taken out of the freezer and left at roomtenperature,

140Ul S0 1% B 150, 08 el Yl 1o
r epeateeplidaell thelsh@umindsoddiyws tOpartistey reduoe thb fal aycetthia eeiplss

were renmoved,fromthe . freezer and eval ua al nst
i oyched safpl SERPECHt o £ rmerint IS Whh ihe B ARE tes been
cycl ededaced by B0%,)ickieeh insteBletseloner e noted but it was
not, felt that any of the two ice creans -bad.changed'
dramatically. Al products were felt to be acceptable
and si iadredientdser vati ons were seen i nCbaitdh t he Tesint r ol
and t . ' i -
and rheol ogical properties inparted to food ToXw _
pr oductlkcont ai ni ng or prepared wi th )& sugar 66,57
repl acer,,of the present. invention, it_.i al so ..

.. possi bSLelktpgw‘E%e these products to reda’gz t he f§t37
cont enfumfiorabmgarpeddact s whil st mai ntai ning - 18,31 -
sati sf gty structur al , theol ogi cal ga / or i :
organoleptic properties of the full-1Tat food product.
Typi calGhagsel i cati ons of this enbodi meht4of the-

i nventi low fat ice cream |owfat cookies,

I owfa?g%h%%%l ate chocol ate, lowfat cake, and | ow fat
30 cho¥leat e spread. In the production of ice diddamit
is;, fop,d , possible that the f cont ent, 4.can
be redgce %3‘0%8% when it is prepar edél’EBSi ng thteo’4ssugar
- repl acBegs without |oosing the 38 cre&f§ nout hféeél of
t he iCF ghgam Thus, the functional sggar-repl acgr not
only a rqws to replace all the sugar, It also all ows
to par V4 flevewsduce the fat in certai %3¢ eci pes.0,38n
exanpl e of an ice creamrecipe in which the fat
content_has been reduced by 50% is given in_the

tabl e bel ow. '5 Ingredients Control Test "% w

The: functional sugar replacer is composed ideally -as. described in the

previous :xémple.

Thus, the sugar replace’ment. composition according to the invention can
10 replace sugar in ice cream, particularly in scoop ice cream. Moreover, the amount of fat
can be reduced in ice cream containing the sugar replacement composition according to
the invention. Sugar and fat are important for the softness of ice cream and the ability
to scoop frozen ice cream. The resu_lting low calorie ice cream has a softness that can

be even higher thau ice cream contairﬁx_xg sugar. '
15 Sugar and also salt are added to food products in order to bind water in the
_ food products. Examples of these food products are sugar cured meat products-and high

sugar foods such as jams.



MIlk 63,35 66,57 MIk powder 5,37 5,37 Functiona

sugar replacer - 18,31 Sucrose .8,05 - ducose 7,14 -

I nvert sugar 4,46 - Water - 1,34 Pudding powder O, 43
0,43 EQgs 4,46 4,46 Butterfat 6,44 3,22 Vanilla
flavour 0,30 0,30 The: functional sugar replacer is
conposed -ideally as. described in the previous

exanpl e. Thus, the sugar replacenent conposition
according to the invention can 10 replace sugar in

ice cream particularly in scoog® ice cream Mbreover

the anmount of fat can be reduced in-ice cream

contai ning the sugar replacement conposition according

to the invephdapBured e produek Jr@heﬁﬁ)%dhﬂp@ﬁ&ah@t}mﬁx% whi?8 sugar,
softness of ice creamand the abi]ity to sco frozen

i ce cilaPiTiteRiTHe aad/qr saipere drecasfes foa thecw%aﬁﬁh% golour and

sof t ngegrhicd. S bilk® VYR the GORAA erhBtBs the F1abdu@ A counteracts the
contajl ning sugar. 15 Sugar and al so sal }Ofﬁre added to

food PFETE S S*}l‘n magalsg et BS ARCHRER SPWFSIOF Raeterigget, moulds and
pr adugdass. ﬁ@ﬁﬂo&ﬁ:tsocfmtbbﬁﬁ&tédoﬂﬂa RbAXEAI &t 6r ﬁb@edswhgﬁi solution of |

cured neat ro ts and hi 9 sugar foods such a
j ans. SY8¢- You KRS FUBRE AP PR praposifign ﬁ%&fd“ﬁr%d‘%}c‘??““w“ s
such ﬁdﬁfch@%lettﬁ) rephkbCdug sl tese rhaat dpplidatibrisi The safdeteffadtson structure

and/ or etre are added for the.. purpose of '

fl avoftﬂd "6’8 offf pedy, s pdfop; 6°Hg°‘§§§5$ar ?ﬂyn@g.wg@aﬁaﬁcmeﬂt

| N t hendposifion ﬁﬂmwlliahﬁlsfﬂaaww&d\@ﬂd:&mumﬁ@[s@f $s idaﬂable for
shness f sal t al so. act ‘as an ener

fo 0 bsggﬁa&F 5cter*alfﬂ%fnoul%wg¥t&sselgﬁﬁ'e gn%/%lasgltlrge 13%%3?:){ fo %e favourable

pr odugicsoflomrof ke cbioh.ect ed wi t h, soaked in or rubbed

with a sol utj the su

of. u nctional | r ,
el acenont  TORBOIEEE SRGHED e CEPeHEeT: ROBRYgh epoqring t
per f etht inyerioh dast the samp lsamaurs lsgaxhtyl aa séfhasenge mbde with sugar, but the
appl i ¢ e t yct ur,
fl avoun?ﬁaé]r eelsg‘éég ar nlzu%g%l ﬁacé:a% f‘ bl ?‘ P ﬁ%c %3395 “oammatm
t hé  swigfaliarmib brsicspoiizpt bacevap trswet. i on in these

2ppl i cati ons,ias. e Aduentage Lhak.0, 208K o Speion s berr

avai |l abl e- for Lo s]oo age eri aoand
sel ecvitagetentmngyalgws ircod prcparasventestﬂtmg inhhéghtmshelitiads| agd lower
bacterial contamination due to the lower avail'cibility of water. The bacterial stability of
these food preparations is higher since, léontrar'y to sugar, the fibre co’mposition. is
20 selectively fermented by beneficial bacteria which can prevent the pmliféfaﬁon of
harmful and- spoilage bacteria. Hence, the risk of contamination: with harmful and

spoilage bactéria‘is lower. - ' |

The sug_:ir replacemeﬁf composiﬁon according to the invention can be added
to raw meat products, such as raw ham and sausages, for controlling meat fermentation
25 and enhancing food safety of the fermented meat products. The fibre composition will
selecﬁvcly .promote the proliferation of beneficial bacteria, which in turn will prevent
the proliferé,tion of harmful and/or spoilage bacteria. Starter cultures may be added in
order -to ensﬁ:e the presence of a sufficient amount of beneficial bacteria for the meat
fermentation. These starter cultures should be able to ferment the fibre composition and
30 to reduce the pH by the production of acids. In order to obtain a fast initial pH
reduction, a fast fermentation of the fibre composition by the starter cultures is required.

It should be clear that the sweetener composition, in particular the high intensity



m croflora of the colon. Soft meringue made with the
sugar replacenent conposition according to the
i nvention has the.sane structural stability as soft
meri ngue made with sugar, but the brilliance is
hi gher. Further, bacterial stability is higher and the
risk of contamnation 15 with harnful and spoil age
bacteria is lower. In general, conpared to sugar, the
sugar replacenent conposition has better water
retention qualities-in food preggarations resulting in
hi gher shelf lives and | ower bacterial contam nation
due-to the |l ower availability of water. The bacteri al
Stabl dlebdnclis n&tf;?q%u% 4 8P B,gp%wom B8 et B HORLAE o can be
contrary f osition s
~ sel eoctesmél t;xatfaemmrtwedls Ipyeséne aiéri f@mrahtaﬁonbalatcemtraat tatsigsh the high

can p f of harnful and spoil age
bact e%ig}z;{l&%gw&e ﬁlnbth%l%%&lb?ghcont am nation: wth
har nf ul and Tiepoinesgmodrat faamilatidnsis| wpabie, ofTirplaging) sygar on a 1/1
reI

o2 AR Byt BRI RoBRERAL O b Rl Aol UR ROy 650 e
sausdg@SWHﬂ@mmwentrolIing meat fernentation 25 and
enhancing fo f e
The fibre coﬁ%%%?tﬁ%%mg%T{ Fgégggh Evggﬁgdg?gggngme fibre
pr ol i dompeiticgnofothe bragrs frertpst Oﬁathft &vertionpit cpniamingy R, sweetener.
Wil B eaetiy, hidGmR Bhbdfialdr o &Jenmr@ﬁ&las @Q% @ sucrose, and it

sp0|lage bacteria. Starter cultures may I n
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Granulating or agglomerating the sugar replacer offers further ad\)antages
and added value to the product, such as:
30 ' - e]imina'tior} of product segregation when e.g. ingredients with-'divefgent
' particle size distributions are used;

- homogenous distribution of different components;



and/or structural properties is desired, but w thout
concurrent sweetening effect. Typical applications
are sal ad dressing, mayonnaise, and the like. A

i ndi cations provided above with respect to preferred
enbodi nents of the sugar replacer of the invention
apply mutatis nutandis to the fibre conposition

enbodi ment of the present invention, 15 provided, of
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25 composition is a very economic and cohvenjqnt way of including the three stages,

mentioned in the above method, in one step. With this system.; the powder particles are
‘fluidized in a conical shaped bed 'by. the inlet of hot air, which mixes the ingredients of
the sugar replacc;,r formulation. During this mixing phase, a liquid, e.g. water or water
with a part of the sugar replacer. composition, is sprayed through a bottom or a top spray
30 nozzle. Through this process, small particles are formed, so called “seeds”, which
continue to grow until the desired particle size is reached. During mixing and -
agglomeration, drying is obtained as well, which is controllable through both the



conposition to the remaining ingredients. Pol ydextrose
and polyols are in this respect nost suitable to be
di ssolved in water before they are added to the

remai ning i ngredients of the sugar replacenent

conposi tion. Aggloneration can be obtained by liquid
sprayi ng during mxing of the 15 conpounds of the
sugar replacenment conposition. In a first stage, |ow
or high shear mxing. technologies are-used to obtain
a honogenous product conpositiap. During the second
stage of this process, low mxing is continued under
the slow addition of a liquid. The liquid nay be pure
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The granulated or agglomerated product of the present invention can

furthermore be compressed to form a sugar cube-like product as a replacement for
conventional sugar cubes. In view of the typical uses o6f sugar cubes, any type of
30" oligosaccharide component may be employed. Whilst not being harmful, the beneficial
effects on the browﬁing characteristics that can be observed when using fructo-

oligosaccharide will not be of major importance for a sugar cube replacer. The same is



material. Using this nethod, higher bulk densities can
be obtained, which allows the sugar replacer to be
used on both a wei ght/wei ght and a vol une/ vol une
basis. The granul ati on can al so be done by
spray-drying. This agglonmeration nethod is certainly
a suitable process for the production of aggl onerates
fromliquid 15 feedstocks, i.e. solution, emrulsion or
suspensi on. For this process, a suspension or a

sol ution of the conplete sugar 44epl acenent conposition
is prepared, after which it is atomzed into a spray
of droplets and contacted with hot air. Each of these
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of sugar g/
and sorbet. The freezing points of deionised water, deionised water with sugar
25 replacement composition and deionised water with sugar were determined by
Differential Scanning Calorimetry (DSC) in two separate experiments at a cooling rate
of 1 °C/min. Figure 7 and table 18 show the results of these experiments. The freezing
points are compared statistically. No significant difference can be observed by T-test
between the freezing point of sugar replacement composition and sugar in deionised

.30 water.



functional sugar replacer should be 60 % when sugar

is replaced for 100 % Preferably, the caloric val ue

of the sugar replacenent conposition should not

exceed 200 kcal /100 g, nore specifically 150 kcal /100

g. Substituting sugar by the fornulation as descri bed

in e.g. the above third 15 exanple, results in a

| onering of the bl ood sugar |evels, as opposed to

gl ucose. The obtained glycam c response val ues were
determ ned and certified by Reagli ng Scientific

Services Limted (RSSL), Reading, UK and are

illustrated in figure 6. The chart clearly :
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Differential Scanning Calorinetry (DSC) in tV\Ddel_omseq_waterwim
separate experinments at a cool i ndyiosit @atergfth | C/ syanreplacement
Figure 7 and tabl e 18 show t he resubic®seof these composition
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sugar repl acement conf®¥fti on and sugar in _deioni sed

30 Wa’r?é ave‘}a;ég) Tabl ede&ﬁsedﬁ:&ez' Ng Pbditrsef dei oni sggheos ««

wat er I'sed vvat er. W th sugar repl acenent 0729092 **
con‘posn t| on and {8 ‘L‘E %t er with sugar. dei on| sed
water with__dei t

fer with sugar replacenen
de|onfeedgmﬁ?%Fﬂ§ﬂE?6)émﬁﬁﬁﬁggT?V%n First experiment
-12,12 C -14,78 C -14,54 C Second experinent -12,69 C
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St andard devi-ati on 0,403051 O, 59397 0, 586899 delonlsed -
water with deionised water with sugar replacenment
. sucrose conposition



F-test (deviation) deionised water 0, 759104* 0, 766205
* deionised water with - 0,992376 * sucrose T-test
(average) deionised water 0,061275 0,07603 dei oni sed
water with - 0,729092 sucrose (*) no significant
difference; (**) significant g fference 45 CLAIMS 5
1. Sugar replacenent conposition conprising a bul ki ng
fibre conposition and a sweetener conposition,

whereby said bulking fibre conposition conprises - 30
to 75 weight % preferably 45 to 65 weight % based on
the total of the sugar replacenent conposition being
100 weight % 10 of polysaccharide, - 5 to 45 wei ght
% preferably 10 to 30 wei ght % based on the total

of the sugar replacenment conposition being 100 wei ght
% of oligosaccharide, and said sweetener '
conmposition conprises 15 - hCHAIMSE ensity sweetener in
an anount sufficient to. provide to 'the sugar

repl acenent conposition a sweetness about equal to

fhe sweet ndss @&bgau ga;lilacevﬂ&ﬁf etymEaRitidnol dogtpsiaag har i @lgking fibre
conprises - 5to % based on the tot of the

sugar repl acenﬁ?ﬂ’p“ﬂ?“@gﬁﬁ8@??‘?"85‘3‘?5’%‘?%6“’3’0‘61‘ Yght %
of oligofruct osesaxaaﬁhkﬁgtﬂ@rel&myemqbﬁ cSeheed on the

total of the sugar replacenent nposi ti on_ bei

wei ght % of ol i gosaé&churright %egﬁeﬁf%X 45 tafi &’6’@3@’( %I’ Hased on the

and whereby at | eaghal @QftheRALN $EAERAhIRnlpdsiRbLBLIA | m‘o weight %,
25 2. Sugar replacenment conmposition according to claim

19 suitable for a ofipolysagshamde.r epl acement of sugar. 3.

Sugar repl acenent GQ&R%éeigh@%e}ﬁ@fe{aQ ) {oos(PJr«éigﬁE‘ %, Bised on the
2, suitable for a 1/1 volune rep ment of sug

total of the sugar replacement composition bemg 100 weight %,
of oligosaccharide, and
¢ said sweetener composition comprises
15 - high intensity sweetener in an amount sufficient to provide to
the sugar replacement composition a sweetness about ecjual to
the sweetness of sugar,
whereby said oligosaccharide comprises
- 5 to 10 weight % based on the total of the sugar replacement
20 composition being 100 weight %, of oligofructose, and
- 5 to 15 weight % based on the total of the sugar replacement
composition being 100 weight %, of oligosaccharide resistant
maltodextrin, and |
whereby at least one polysaccharide is prebiotic. .
25 2.  Sugsdr replacement composition according to claim 1, suitable for a
1/1 weight replacement of sugar. |
3. Sugar replacement composition according to claim 1 or 2, suitable for
a 1/1 volume replacement of sugar. |
4.  Sugar replacement composition according to one of the precedmg
30 claims, whereby said polysaccharide has a degree of polymensatxon (DP) between 10
and 60, preferably between 10 and 40, and advantageously between 10 and 20.



4. Sugar replacenment conposition according to one of
the preceding 30 clains, whereby said pol ysaccharide
has a degree of polynerisation (DP) between 10 and
60, preferably between 10 and 40, and advant ageously
between 10 and 20. 46 5. Sugg§ repl acenent
conposition according to one t he precedi ng clains,
wher eby sai d pol ysaccharide is selected fromthe group
consi sting of inulin, polydextrose, polysaccharide
resistant maltodextrin or is a conbination thereof. 6.
Sugar replacenent conposition according to one of the
preceding 5 clainms, whereby said pol ysacchari de
conpri ses -530 $ugablepimicghit ¢¢gmposiibe raafirging ot ane56f the preceding

wei ght. % on the otal. of the.sugar replacenent .. ..
cormasi] yABREY 552 pbSerehBidR s et RIIRE AR BRSRER of inui,
t 0 2folydeixgbde, folyqarafaddadekiytait mabtodéxtrie bt cémbinas@dtheamof.

the 10 total of the sugar replacenment c osi tion .
bei ng 100 w&i ght'&%§ repj?‘:%fnﬁ?fl ‘fdpr’ir}poﬁﬁlan -acgpr ngzt@ QRSi Ghthe preceding
% peleihs) whdrybybsatdpolysasdBiuidicotipribased on the t oth al of

the sugar repl acenent c 0sition bejng 100 wei ght %

of pol ysacchari de e@i ‘Qtﬁﬁﬁe'%%d’d@g’@hyﬁo tfésﬂe‘%?}d’/a’rbased on the

repl acenent conposithiaPs¥ the Sipakiephicérer® BnPdsitidAeing 100 weight %,
precedi ng clains, whereby said oligosaccharide has a

DP between 2 and 10°fPplydeXdioshl y between 2 and 8. 8.

Sugar repl acement. qOEPHS kkighNvAGEAEIbING 10190RigRE %, Mased on the
receding clains, wherein said oligoSaccharide )

EQ)rrpri ses ol i gof r udebef thtauear eeplaperagnt seynposiion being 100 weight %,

enzymatic degradatigs, gf dqulin, or by

transfructosyl ation of a P-fructosidase of

Aspergi | | us ni ger- dufot 20/ aeight %n psaferably e, toolS Seight %, based on the
repl acenent conposit i ' ggg;pf . . ioht %
precedi ng clains, t%\ﬁﬁgé]félﬁn al ﬁggf%ngegggﬁgﬁ%ﬁog:bemg 100 weight %,
conpri ses fruct o- oldfgolysasclirande chsistantunaltadextainDP
tween 3 to 5. : uagar repl a nt osi ti .

g%cor di ng tg' onSe‘?%f Jt?q%aecgérg@c%o&? p% gsgf%g Irggf%%l?kg\?\ﬁ er e b‘i/fo{ﬂle preceding
sai delliuls) whayelyi daideoligosqecisaritie bas DR petveers 2 -and 00,tpeefé@bly between 2
meig@h.@b preferably 40 to 55 weight % based on the

total “of the sugar replacenent conposition being 100

wei ght % &f pRiggreeplacement composition according to one of the preceding

claims, wherein said oligosaccharide comprises oligofructose that is obtainable by
20 enzymatic degradation of inulin, or by transfructosylation of a B-fructosidase of
Aspergillus niger cultivated on sucrosé.

9.  Sugar replacement éomposition according to one of the preceding
claims, wherein said oligosaccharide comprises fructo-oligosaccharide that has a DP
between 3 to S. _ _ .

25 10. Sugar replacement composition according to one of the preceding
claims, whereby said bulking fibre composition comprises .

- 30 to 60 weight %, preferably 40 to 55 weight %, based on the
total of the sugar replacement composition being 100 weight %,
of polydextrose,

30 _ _ - up to 25 weight %, preferably 5 to 15 weight %, based on the
total of the sugar replacement composition being 100 weight %,

of inulin,



30 - up to 25 weight % preferably 5 to 15 weight %

based on the total of the sugar replacenent

conmposition being 100 weight % of inulin, 47 5 to

10 weight % based on the total of the sugar

repl acenent conposition being7100 wei ght % of

ol igofructose, up to 20 weight'% preferably 10 to 15

wei ght % based on the total of the sugar repl acenent
conposition being 100 weight % of 5 resistant

mal todextrin. 11. Sugar replacenent conposition

according to one of the preceding clains, whereby the
bul ki ng fibre conposition has an average degree of

pol ymeri sation of Sto gbsraighh%r babed ohehanetah o8 thenoig:, replacement
preferably between 3 an Le t

conposi tion accor dlcr?grgn %n%nnbe 10? ”%lr écgé?q %% Se:

cl ai ms, whereby ttkpetomolvhxghg%‘ pbfe@abctpm)msllstw«mghtwa&aaﬂ on the total
aver age degree of ynerlsa ion char.

olys T
_ between 10 and 26’ é?@?éﬁ? c%%?ﬁégﬂﬂfﬁxgn ‘T%lbgém“g“ %, of
Ssigar yeplacenpnnwagﬁnmﬁMmHQMmﬁccord|ng to one of the

pr ecedi ng ai s, reby said hul king f.ibre i

CONposi t | onﬂc n%gr;ﬁag é%fﬁff"'ﬁ‘i“tt Pmpgsitiog é?cé’F o §nefthe preceding

3, VRiigh) tw}?érdbfy thdSkidp lfibre db oSSk lal @veriidNie %rSee of polymerisation
sugar :

di gesti.ble sacchari de e total of the

r epI“geléﬁ%ﬁ‘Ecg%‘B#ﬁég’i“FF%ﬁ %$ - ipferatdy hegvgen 3 and 514, Sugar

repl acenment y£onqgat tréﬁ?ibeﬁ‘n@ﬁtoé é)BQtl&P a@d%?dn?é td RBe of the preceding
Erecedlng cl ai s, whereby said insoluble, non

Q| ehaimg,avherrby th bpdlsing ﬁb@e q9BIPgsitRaches an ev-,erm dsgice of pejymerisation

fr omfﬁabgs&mme%eé,wowd 96, p?&i&M&Bé@eeJ‘ﬁﬂrﬁel@ ul ose,
cerea i bres, wheat fibres, "oat bres

fibres, or ahbe $uger eeplacemanit omiposiiens agnording 4 one of the preceding
CO'T‘Q;'umL I Harebl) 85i8 Blupki rZQmM\'!%@ﬁISWQ Bs £01 td', Rref erably 0,05 to

selected non di gestible polysaccharides 1s present
an aevigight ¥f of iagrduhle,nopsseleesive, pasi ¢jgastible pplysdcehazise,the ta_lal of the

{9 2 Yo Qg i f the sugar
replg ﬁ%n%ecdﬁpoéx??gﬂlé r@@g%t ng 100 wei ght % 15.

Sugar repl atbenme¥ugac @@@smtmtmvnmommrd ﬁcrgrdmg tmenoof tthee preceding
g;legga?llhggwhe%bgl %ﬁ:ﬁg“é‘égtﬁﬁ%% E;X% geﬁé g% glﬁ i’égétﬁ‘ﬂ oﬁgpacchandczlé selected
aboion® theegrolt consistisgdf oeiltﬂdse, hemlalllukoﬁe tcbxteaBﬁRg'as wheat fibres, oat
{1 e abie PR Mg s TS S 8, 2 oyl preot and
20 2thetchy@8ch qif the s@é@écéﬂcﬁxtﬂngesﬁi_ﬂé)pd&lyﬁﬁclrmdésﬁs pﬁugmin an amount of
D BT SRR oA B Al e o e s

CONpesiadeineit APPSR Fepthséhling 000l Weigitreef erably 0,05 to
15. Sugar replacement composition according to one of the preceding
. claims, Whereby said insoluble, non selective, non digestible polysaccharide comprises
25 about 2 weight % based on the total of the sugar replacement composition being 100
weight %, of wheat fibre, whereby said wheat fibre has an average length of 20 to 80

pm, preferably about 30 pm.

16. Sugar replacement composition according to one of the preceding
claims, whereby said bulking fibre composition comprises 0,01 to 10, preferably 0,05 to
30 3, weight % based on the total of the sugar replacement composition being 100 weight

%, of soluble, non selective,; non digestible polysaccharide.



30 3, weight % based on the total of the sugar

repl acenent conposition being 100 weight 9% of

sol ubl e, non sel ective, non digestible polysaccharide.
48 17. Sugar repl acenent conposition according to one
of the preceding clains, wherepy said soluble, non

sel ective, non digestible polySaccharide is selected
fromthe group consisting of xanthan, tara,
carrageenan; tragacanth, |ocust bean gum agar, guar
gum arabic gum or any other arabi nogal actan type

pol ysacchari de, 5 carboxynethyl cellul ose, pectin, oat
soluble fiber or is a conbination thereof, and

wher eby each7.of sidae réﬂ?lc%ﬁl’éﬁdcd?%sﬁllbﬂea%&drghé to one of the preceding
pol ysaccharl des i s present in an anmount of = about O, 05

to 3cl@sgKherchy is‘rdewévbéwgﬁn@ebﬂt\& pom,diggsiiblepolysaselpridn is selected
the wehahd golp LoRisA I

representi ng 100 ﬁe?%ﬁf x%}gﬁ%%%agg%g e?!gdg %JCMH locust bean gum,
conpREsht BYh S orrabingeum anenbfotlndﬁearpblewéhctﬁgl tW@ polysaccharide,
ckai r

abou%ﬁb@x%@&ﬁﬁ@%luﬁ%é eg&ggbaﬁ écﬁuﬂ% %@Ptor 19 ah? @mgtﬂ% g'rereof and
on tWeréhyi egbh olthe Sﬂ@t@ugmrdlgﬁpﬂllaoeb'mhandﬁptsspresemnm an amount of
repr

Compath o 2 b e bty 0 254 o4 BRGAR H blppof e suger
\Aherreblyccsrwntbommenanepresmmpgswﬂ weughtc%rrprl ses a | ow

intensity sygetgner pl ac

conposi ti on" accol ﬁ%’}atcgmg‘ﬁ 6‘%”15‘%“ %Oggag g ©1| of fhe, preceding

Mero&hm,smwlebgmtgam is @mpm iif ArDAMOGITPF hlsRs 0,08 th @, ﬂ&ferably 0,2
pr ef er.abl based . on the total.

Phe S Ugsth Sh i Bbe SEHHbLS BF ohEas G emes comgRiiongepresenting
of |l@@weighetksi ty sweetener. 21. Sugar replacenment
conposi tion_ acc d|n to claim 20, whereby the 20 |ow

intensity sweet é‘“@‘@?’ﬁ IO HOmAFIpEdigg Jppne of the preceding
consilaini W@Wﬁby ﬂﬁﬂ fswidﬂémr ¢daipBitibn cothtises & Ww mtens sweetener
ythr| tol, og\ﬁ%’ ycitol, syrups, or
éd rogenat e &lh rep%; ty!‘ggtpg%ttl?lb SFV&IV% It? (ﬂne of the preceding

SYT Widihs, amcbéwy sHidyswREleR@ QinpBsilidn EGHPHsBAT0 88140 h;?rEﬁPibly 10 to 30,
22. Sygar repl acenent conposition according to one of

t he Vet ebiioAtyd o8 e 1! obifie pugay repleeing pompRsEesi heyng 100 weight %,

sm@fwrntdngtmee@ﬁgd fromthe group consisting of 25
acesul fane neohesper| di ne DC, aspartane, neotane,

saccharin, %‘Jcrsé‘lgéfs@P aGFTIYNA (SRMPOSHEABnReCOTdng @y@?lahﬁe,e‘vhereby the
20 Y QYW rlmeﬁzhl@v swileRMEORT dfcRlieiba tﬁé(%f@ngt cd?:@tshﬁg ?f maltitol, isomalt,

conmbi nation” thereof. 23. Sugar
conpesitdli srvtkaselornsiyels, tmplmlmxtni Zgrupsvhar eb\derh.e hytlmgttnated starch

oL S ARS8 i 80y B o
corrp05| ti oanelﬂnlgaﬂfm)lmngmcomponﬁors acmadmgeo one of the preceding
Pr ef %xﬂp l%e?e%? %e l%gljf?ntensxty sweetener is selected from the group consisting of
25 acesulfame K, neohesperidine DC, aspartame, neotame, saccharin, sucralose, alitame,
thaumatine, cyclamate, glycyrrhizin, stevioside/stevia extract or is a combination
thereof.
23. Sugar replacement composition according to claim 22, whereby the
high intensity sweetener comprises 0,10 to 0,20 weight %, based on the total of the
30 sugar replacement composition being 100 weight' %, of sucralose, preferably about 0,15
weight %, based on the weight of the sugar replacement composition representing 100
weight %. '



wei ght % based on the wei ght of the sugar repl acenent
conposition representing 100 weight % 49 24. Sugar
repl acenent conposition according to claim 22, whereby
the high intensity sweetener conprises acesulfanme K
and neohesperi di ne DC, preferqgly in aratio of

acesul fane K to neohesperidine’DC that is between 9,5
and 11,5, preferably between 10,0 and 11,0. 5 25.
Sugar replacenment conposition according to claim24,
whereby the high intensity sweetener conprises from
0,1to 0,3 weight % based on the total of the sugar
repl acenent conposition being 100 wei ght % of

acesul f ame - arftrgtr walagergant tcomposigen aksioghng 0 clpias @4, whereby the

t he I
100 P op . eGe R 8k h 68 BERTERL K" ARSI QUMD reterbly in
r eplasenehicesdfame K td mwhepeodi: BY thet &ltaiwrelS,5 avdel ighpreferably
t he h i 4y sweetener conpri ses about O, 15

bﬁF" %‘ l%gé'g%ﬁdn the total of the sugar replacenent
cSorrp05| ti onzsbelSvgarlfb@lamghtco%pos:ﬁoraamtdnﬂgatmdlﬁmﬂd whereby the
aboyt .Q, 015 wei ght 0/ hase a
o Pab iRy St OO Ty Bt Griens . bt of ol of e
neobwwplﬁem&r@&np&ﬁtxﬂben@ gm wExgbd %C&miulfame K and from 0,01 to

CogBé-ﬁl i gﬁt %’f% | ng',lilg,ntgv f-'t élfgéf r%wpgte%omposxhon being 100

al uw% bgmegpe@dl@égcabl y in an anount between
0,10 and 0,20 weight % based on the \/\Elqght of

th
’s‘hgar repl ¥t rethgar %Wﬁ%ﬂtl‘iﬁ’ﬁ’l’f’@ﬁ?‘eéﬁf ?\%t%@e‘%ﬁ’gﬁbereby the

% afsh imdAdly sWeRbRg BOBPlises QH&QSOI 151 W IR Of Walld'éh the tdM1Bf the sugar
of the precéding_ 20 clains, wher eby said sweet ener

conperiscemer cewwb%e%%?%ﬂpw “otfiacepifae Kgpnd aput 0,015 weight

basef PRed BE telbdl oPlnel Hgas HYMcehER! REHBRESA being 100 weight %, of
conposition being 100 weight % of isomalt. 29. Sugar-

r eplgetssrsmdined¥posi tion according to clains 1 to 27,

whereby sajfl biylski Rplabd R cﬁﬁﬁmntdcg&dﬁl%mﬁé 'o?ﬁﬁc‘i'a'i’ms 22 to 26,
to 55 weight % preferably about 50 weight % based

on twherebptthe high tnteasy) Gweetergs) comprseR g@m&slaﬁoenprefembly in an
be' %e\%‘ée I@)tlo()/ﬁxld%fZO%en l‘%dl%écf &rc' I?%Et')f Exe‘é@éag péplaccmcnt

% base ont e’ total "of tHRe sugar ace
conpompesitim ropresegtind 00 weightt %94  of |nuI in, about 8

wei ght % e I Py ACS At
conpositi ogi)ééel%ﬁl A E)Jé?a\ﬁéﬁ%éﬁt cc&}p %P’gglif%g%?{nécttg oJm% : preceding
Hbouglairhg lerdyhtsald%veﬁmd:omposiﬁm cm;a'ls:]s)maxlhallg @gtalt 20 weight %,
rep ne i on t, 9 o

. esiLos = S nhe tP{%ngtqﬁf Sugar reﬁglcgrgené ggﬁ%{%ﬁ%}ﬂ@@(}% (\;\g:x%ht %, of isomalt.
conpr i SeS aroutSugér mplagérherﬁ/qcoﬁﬁodlmmcmﬂinghe ctaixhal tc027 whereby

t he Sgﬂﬁﬁqngeéﬂrg go%nrrpgog{no%%%OSI ! I49 to ?? {avg%h ay pre ra%?y abo‘ixt 50 weight
%, based on the _total of the sugar replacement composmo_n being 100 weight %, of
25 polydextrose, about 7 weight %, based on the total of the sugar replacement
composition being 100 weight %, of inulin, about 8 weight %, based on the total of the
sugar replacement composition being 100 weight %, of oligofructose, about 12 weight-
%, based on the total of the sugar replacement composition being 100 weight %, of
resistant maltodextrin and said sweetener composition comprises about 20 weight %,

30 Dbased on the total of the sugaf replacement composition being 100 weight %, of isomalt.



50 30. Sugar replacenent conposition according to one
of the preceding clains, whereby said bulking fibre
conprises resistant maltodextrin of which about 50

wei ght % has a DP bel ow 11, the total of resistant

mal t odextrin being 100 wei ght %6 31. Sugar repl acenent
conposition according to one of the preceding 5
clainms, further conprising Si02 in an anount.
effective to prevent caking of said sugar replacenent
conposition. 32. Sugar replacenment conposition
according to claim31, wherein the Si02 is present in
an amount of 0,1 to 0,5 weight % preferably about

0, 25 wei ght304 Supas afleemét econglogitibn @bcdrdiag 3ol @&E of the preceding

53, Bl IEE AR8 R Ui GOPRT "SR AR g e about 50

t h € Wi @€ ¥Xhd3g DIChld W B 1, thdlfotall Gfrcﬁlgtﬁﬁl’fm:ﬂloﬂﬂv(tﬂlﬂbcmg 100 weight %.
i ngredient selected fron1the roua con5|%t|n

of .
cal cium  nmdlgneMeAnTePRoEREY| SMPOFHER FRearias QP Af rfhe preceding
V4 t @M, Burther kafprisify S10,iRah Bmbutfectieltad PrdVert caking of said sugar
selenium iron, zinc or a conbination thereof. 34. '
Sugaﬂﬂﬁéﬁpﬁﬁ@ﬁﬁﬂﬁhﬁbnpos|t|on according to one of the
preceding 3% Cdl.%hxrq%glat:é’xﬁéd? %rﬂf)@%&ﬂ 8dcRRtimY RPLIRH 61, wherein the
m cr.oor gani sms ugar replacenment conposition
acc 8 Bpresenton an amounfeofr) bt @S rvpisht 1% nreferaplycabei 0,23 weight %,
I S )
ccor e eighl O 1Rk« ARG B pp SRGRRR bl 100 weight %
IS gr anuI at 3y lcﬁylgvh ecpémiemcnt orempositian @ccargingié ehe pxi | the lpreceding
and/ 0S€. . - .

rep I %gnésﬁe%ﬁx?ﬁgogxqg&é i m%reglggﬂdss&e% %ﬁgﬁ%ghglz go%kﬂ%gﬁswtmg of calcium,
pr eue:@ncnylm,cpoaassmm, pmsphrkrys iviitamsn @r sitanhia tBy drifamid Agwitanin K and

Spr gyl E%Eler%lslmaggn or{r}gr fa'z:l Icg nbm&lonotﬁersﬁr ay- dry| ng.
38. Kl sugat 1ace At COnposi t9on conprising a

m Xt ur e of 3ke Sug& mpmemcmpiompeniﬁnm acanmipios itd iooe of the preceding
ne of th recedin clalns and sugar,
pr e?{agr{'lg gur{her QOHPPnSh‘glPr?ebl tic l’f‘llCl'Qf

era Vel ght % based on
t he total rr35<t LB\garbplugemdxﬂo:o:moghbn %ecadding s @ae S thopreceding

prod cing,th acement conposition according
% S %ﬁ’gregy lt& etFAt o 37 or the partial sugar |
r epl acenent 36:Ol'81£g8ﬂ tdpliderBrt wo&ipaﬁnb@ accliddifig 3 BnS8Bf the preceding

OB WS ' Sy GRS Y 550 B i et andor
20 polydextrose are dissolved.

37. Sugar replacement composition according to one of the preceding
claims, whereby it is granulated by liquid spraying, press agglomeration and/or spray-
drying.

38. Partial sugar replacement composition comprising a mixture of the

25 sugar replacement composition according to one of the preceding cléims, and sugar,
preferably in an amount up to 10 weight %, based on the total mixture being
100 weight %. ’

39. Process for producing the sugar replacement composition according to

any one of claims 1 to 37 or the partial sugar replacement composition according to
30 claim 38, comprising the step of granulating by means of iliquid spraying, press
agglomeration and/or spray-drying. |



40. Process for producing a food preparation,
conprising the use of the sugar repl acenent
conposi tion according to any one of clains 1 to 37 or
the partial sugar replacenent conposition according
to claim38. 41. Use of the sgﬂar repl acenent
conposition according to any e of 5 clains 6 or 7
for the manufacture of beverages, cream ice cream
pastry cream yoghurt, dairy product based deserts,
chocol ate, jam nmarnmal ade, or conpressed products for
use as a replacenent for sugar cubes. 42. Beverage,
cream ice cream pastry cream yoghurt, dairy product
based desey I € chiftls _
or obt ai nablbe %{ﬁ%ﬁ&fﬁ{ﬁgﬂﬁ%ﬁ@a%od@% ctg,?rec ﬁinggse of the
conesi teplaremant composifionccegrdingrie apy op¢ af ARG bito 77 oz the partial
Fi b ing fibre
corts PR, AR ORES S BREBHEE "0 2l hi ng o
.svveet ener gil. aUlse@ﬂ(ﬂmdstgmu:pl’acmer&mapmm dagording to any one of

arls n h sugar replacepent conpesition
gl a 5\/\9 5 Sfmﬂ’i'ga %'"%r bevera 781 r|e‘f1)r§’paf:éc%rr néas% cream,
cl ayd‘ghdz% Hﬂrynmbd‘uyt bhed deserts) exhbaggte aﬁd'{ omarstatade,t or @ mpressed
pro P@tle UId geous or soft food products.

FW@&? %?f?g‘ie'h‘ PP UB BBFai nabl e with the

sugar r epl agenmBaberage) FRA/; ﬁ¢eo&emcpﬁsﬂriyn@eztrm PRy Ndaigf product

1 to 37, or the art| Iacems
%agq fApssH Grocelals damgl ﬂ#@ef Blaiatng %8‘%‘PT? f with the sugar
1accx%aeéiﬂent @orﬁ &ltféh‘la&sorcﬁﬁg tol%@pdnmmw@xg 6a€¢or di ng to '
cl ai m 45, is a baked product. 4;} Use(&om
sugar repl ééerr@ ecm}t‘PPoﬁo‘E@&%ﬁ‘ﬁjl %ﬁ ylkingy e ‘E)‘fmp°sm°“
cl ai3Brding18 c%?m 19butQRontalifhgh stvu‘e@ien&lbg AlredRBd ARQHPHE sweetener in
conposition of cfaim38, or of the. fibre conposition

acc@fmaﬁgoqw%ﬂlﬁusmusemwm%cmmﬂt@étqﬁﬁlé*%# f ood
products wigyh ysePtGRd bt confatiBBb -according to claim 43 to modify the

15 rheology and/or structural properties of liquid, viscous or soft food products.

45. Food product containing or obtainable with the sugar replacement
composition according to any one of claims 1 to 37, or the partial sugar replacement
composition of claim 38, or the fibre composition acbording to claim 43.

46. Food product according to claim 45, which is a baked product.

20 47. Use of the sugar replacement composition according to any one of
claims 1 to 37, or of the partial sugar replacement composition of claim 38, or of the
fibre composition according to claim 43 in the manufacture of food products with

reduced fat content.



