WD 2007/ 063084PCT/ EP2006/ 069082 1 Title: Low Calorie Fat Substitute
5Technical field The present invention relates to a fat
substi t ut eWOSHEIH6HBHg at | east one nalLkenyl succi nat e RCEAVEFIGAEPIEA

| east one polyol for use in bakery préducts. 10 Background of the

i nvention In the food processing industry, including that of
baked goodgj|at Loa@amfl@patasdggag,tgl nme, been desirable to devel op high
quality, convenient foods, having ever |onger shelf-lives, easier
storage conditions, reduced cal orie content and hi gh appeal to sight,
15t ouch, taste and snell. New trends such as nore natural, healthier,
nmore nutritious foods, reduced fat content, environnental
friendliness, freshness and clean | abel are also in demand. One
particu% gfgcus Eaa been the replacenent of fat. Hi gh intake of fat
IS asso h increased risk for obesity, sone types of
cancer. Studies al so show strong eV|dence of a relationship between a

hi gh saturated fat intake and a hig ggd chol esteraol, IevE whi ch
is a risk factofl§ SFesew Breptipn H@'ﬁ?"ﬁ t‘éilas Substitute gomprising apeaptapne n-

substi t ut egiefyl kadeiduRRIACILLSR 48 dnbBBEBHPHLEuRAE Ballley BlogRadl. Food

t echnol ogi sts are investigating a wi de range of ingredients and
processes to replace fat 25in foods and beverages. For exanple, fats
have bggn %ﬁalgggg(ﬁﬁqqﬁﬁ%gkg based fat replacers, fat-based fat

repl acers, ed fat replacers. For exanple US

6, 838, 107 relates to a nmethod for preparlng an inproved | owcalorie,
| ow-fat foodst uff erein the | rove I

total replacene th °°§‘d{fﬂ°es%“é% Sng Taste mgt 8 Eafk\%}%tggon%uﬁg b ?A ' a%ng
mal titol. Umeb béﬁ%eﬁﬂ@oié ab akeedog (tu@ c[rﬁhbodomfenmneﬁmds riglvrrgdmmedhlfgai

f oods enpl oyi a fragnented star drolysate and nor

a hydr ophi PR Bigsrasicr e R R S h%éﬂp‘??%g 05
rel at egst otduch) e Addomell, | ow fat, |ow calorie, food fornulation
conprising an edi bl e cel | ul ose conpound and an edi bl e pol yhydric

al cohol . Nevertheless there are fat replacers on the market which do
not sati sty NG ieedH as ke ﬁ@tﬁﬁ@thegﬁuéraﬂﬁ%fé IRM’iud?Lfs fcgda@dreﬁﬁcre@%tcoment
conpensating for Its various properties. is all about texture,
fl avour de\m‘hrqyn'@ntal Gieddliness figehmessandicleae lafoah:are flsa mr@p?rla@er s have
been m xed h A l. y
i o one OF R F e BhEbesf AR FBRopER A RE, AR IIRE of BF PRSP0 )
i nproved f atithsinbshscdutiss favhbledsitycémnd mpes | fanaxs. &tsljest dsn aldyv g s

of several or, preferab ctlo fa "systenl s
sui tabl e f6yidgtse ?ﬁe Pr"%f%?n%‘ﬁ’rI’ Fert At ‘8% fed E%HBE?E‘FT@H%‘ ﬁ% bead ;i
the prepar @hél@@er@fletﬁig\hhlqluaslaﬁs&e fRAkeby cqbeyBdas:, di2ide. Whi ch can be
extended to diverse food applications. The present inventian prOV|£es

such a fat Asap@ber of éat SSbf‘rH%FPsy Obffatm%@ams/éﬁ‘fq girefoyeTsen <syvsleppd: F
invention rehal hdhs Al pr&R¥es 1 W&place fat
n- al kenyl éUCCHﬁ%?%ngggﬁﬁgﬁﬁg§§%ﬁeg§gf%gﬁg#%%§§B IJlgrefe?ab pau:a

| east @he NA&wﬂemyﬂmam@@ﬁnate starch is an n- aIIcenyI su00|nate waxy
starch. Moy, [ epyl
ucci nat o SORPER R sk s RplSER by SHEELARLR Al Bkl AARERY
20pr ef er ablyplsetseot @dbdhy dutet busethiatireplacat.enyl succinate starch. In

addi tion, e curre ention relate a fat substltut wher e

Fhe ot sutidr praes D5 a6 Bt R Rirstor dodemting B S bl 1oV !
pref er abl y 1§-@m fo8Ustu@r GRMinaE anlﬁbea‘na:rnabkmdésr B8pADial 6 t5ﬁt%ep&ﬂéhl£ﬁt of
froml%to 50% w w n-al kenyl SUCC|nate starch preferably from20 to

40% noPe ;sh%ﬁab%%%teﬁffsm‘?an%mﬁ%ﬂmﬁ a preferred embodi ment, the

fat 25  subgd istddolok Weldhar 1o° ATREISE Drap Jefarﬁl eR@liced THE HBAC 'él%E%’jnnga
sel ected frométarches, flours, hydrocol s and m xtures thereof

preferably f@tgalﬁcﬂaéstarmércr@rseﬁe@ﬂ@b mynar@meust drdyéphilig agenfor e



liquid fat substitute conprising an edible liquid and a fat
substitute according to the current invention. Preferably, the

consi st encyOePOaBsem -1 i quid fat substitute at 20C i PUTERRENE/06%3ge
from50 to 400 | oadgram preferably fEom 100 to 300, nore preferably
from 100 to 250. More preferably, said sem-liquid fat substitute
compri ses. Chom s 4 eRRNCH LSt W 189 GIoRB, LI eHkiNGh BhorRing! he
fat substitute, even nore preferably 15 to 2§% he current 1 nventlon
further rehmatdblerddosgtcogipoasiudiagicdihlegobdidiingeddl.ents and the fat
substitute,of Lhe current -i.nvention. Th Jrrent i nventio urt her
el at st oMeraef HEleCHR, sl M e mellOR BN TR RGP
substi t ut e cafnot beetakdnraue of fobd wéthbuteomp Brsefirgy fablty variche pabpeasiss. ng

' . to 15% f. fat tjitute, ferably 1to 7% Th
Cur Tont i nbohTd B FeRe vl sedbmient e i (PG Co B eragee

bakery i ngbggi BRts addhaiched fndd “syubsmb bdéhee @hcH Rereplitcértdily mMRE bhOs:
Sai d bakerémpjroduct is selected fromcakes, biscuits, cookies,

waf f 1 es, dbwufugctionsrf fabs, yeast | eavened dough based bakery

15pr oduct sirhf@itield ddidiPn@AGoPAKEYo1eh ¢ MhbsEHI, REAIDIR inlitelf & Ady8RmE O
a cake, which conprises froml to 20%of fat substitute by weight on

the dry subed mirgies of seviral eranelgrablyordUignctiops ef B siyely a I'syspmi Gesuitaledor
f ly 3. 9 d fill : ' - 1.1t 0,809
bt at Tub i gl MohuckCherlcotpfly i\ i AP prcpub Bwient ab

bi scui t t hatkecpppdiggdut mhivhlcah de 8%tended20 divetseSapd epntigetéondyT eirefignt on
the dry subst%nce of.dt he baaga%d S{iglgeuct, preferably 2 to 5% and a
yeast | eav8hE lodlcﬁf&Y‘} %gatq‘él(é}b g

aﬁery pf oduct that conprises fromlto 10%
of fat substitute by weight on the dry substance of the yeast

| eavened dough baseg bakery product, preferably 1 to 5% Finally, the
current in oLt fo the use of a conposition conprising at

| east 2% one n-al kenyl succinate starch and at |east one polyol for
the preparation of a fat substitute. Preferably said fat substitute
i s appl i ed Tiha ovarer pventisauelatss Pre fiyohHiRe conprsigy i deast ope n-alkenyl
dressings, o Rida&e } Radtr QRSIRE SELL ) adly, 1 IGROGR! AbReBASEELinat
dri nks, anéﬁ#gira&t%ée:&%%g%gr ata§ on ﬂr)argarel{- ney.’ a30Det ailed (?ggcri E)I%ai%n
of the i nvetatahds an WRLRAYI7IUOEBLE HRET SERAONGIOPS 8l ttha-alkgeyl succinate

substitute of . the current inventi }.S - u . :
i ngr edi ent §mfﬁhmlsc né’g{eg%%ﬁcénaf téga%gl nLTP%%S'o?R? Z’tggﬂifx‘ﬁﬁ%ﬁ ?n%x atr?hnés
our sel ges pefanblexgbashfrbmnhinfiedhectast suepinate staheh. system it m ght

wel | be that m.croparticles are formed between.the | ngredient t he
aystem i EACKEST B GGt PR e a el SerieRpReprE B luphud
surface, suyghpli®ah) Bomt208o bOWGHMOFLIRAS, hadferkifly frabi 30 oo, nbie prefenably

l'i ke bulk, creany structure, nouthfeel, noisture hol.ding capacit
adhesi vened®maf?l 1o hdfer ant Bhfrome o & a0%ur/ PRbkguHyurtieats S uBStt o
of the currRnt -6 A& rﬁ?relp-ggf@raﬁﬁrﬁ'(ﬁﬂt%'t@%?%%? 10D pfe@drRli @thofinent, dfe fat

substitute conprising at l'east an n-al kenyl succinate starch and at

| east &5polsyltitute fuether einkpeissd 2 thickenanakhe thickanehiselgetd frpmistardygs, ipurs( by
acid or en ti;c.thinni.n Xt [0 .nsed

pregel ati ni%%%%c%tlﬁ) Soarnas )é%%ﬁsit%% ? %ﬁeg@l‘rb a%re% ’%&ie?’ b rrayblgg&gl%r&r%ea’r e
of two or nMbren@t pedfaredrenabddangdt, thedaisniatioits tameies a) Pomfdrtaldillyy wat

| east one n-al kenyl ccinate starch is - al kenyl cinate

St ar ch.  NoREDBIePEIARIY o 1 B kerigte REEEPHaFEn G ot & FoBel Ay
succi nate soeq Ry hRieBM)sucdid aaRb) efefably FordBA iS4 Clotepraelabigtiadn
fromthinned 15 starches. OThe q)egree of substitution of tlrdg n- OSA

st ar ch 3 | 12559 8%%: a9 o) fromy 176 o8 ue drwhiskengr, B%fer%@%ﬁmﬁb}setoﬁ & erabl y

bet ween 0. %u}tﬁergnoo%otheﬂl@ﬁﬁ@ﬁ(r&ﬁioﬁgﬂ%?ﬁ)tzi &ﬁtfiatoéﬁb&?fﬁ‘te Renglatins Aonad oby

HPLC. The starc tai nabl e according to the process disclosed in EP
0811633 i s thd &0 sebstitite advouling ol the pyirers deesniien. dn gldition. it THatep § stmir n



5 relates to a fat substitute wherein the fat substitute conprises a)
from20 to 60% w w sorbitol, nore preferably 30 to 60% even nore

pr ef er abl yW2304796884%, and b) from 1% to 50% w w n- al ke AT/EPAWE0§8%2e
starch, nore preferably 20 to 40% evén nore preferably 25 to 35% In
a further enbodi nent of the invention, the fat substitute further
conpri ses fgkf farl AbGHAHELEm ﬂ‘sﬁ@ lafy I@Qﬂbf‘er h(?und LiY 8 eRQRb&ithee %@&&ng% Rlee

i ngredi ents which contrib Fe substanti a to the overall viscosity
at tenper atwrass lﬂa@dm BE&rabih¢he cmnclRlenrerrof ithe sswif-dgrid datfsrlbﬁtrlmlhel 2P isp
consi sting; o I r

t her eof The { éa(r:régoﬁﬁc?gntl)g%bﬁoﬁ%@%extp(r;%@%%af?dagﬁggqgsggt%Er)rl% p??stfreltatolgan,
chitin, gelrat }&9 toxant Mare, prpkcablyn said ebhulipsd &8 suHstm;tacqmrguas Aoaldi ©,

soy fi ber ul,i.n eta | ucan

carr age%na?rbﬂg’leg%% lqlé‘géﬁseé h‘gH ﬁgt%{?;é)t Of%"r g;"&%’ntﬁ“ “alfyf 15‘9‘3 Prefpuebln
or m xturess tdeegof Pref erably starch is applied. The starch used for
the current invention is obf‘ar ned fro a_ source selected fromthe

group consi 8% PHENOIVARGNAE edeimeﬁ&u% QHEArCRIPTHER doueiciagiedienisand iy,
native r oo SRl of iR du@nt Mb&liiogt arch, native fruit starch nodified
| egum nous_starch, nodified cereal starch nodi fied root starch, 20
modi fi ed t Gbeeursmainypntiondartheraelates i 2 dessnaIpmuisiog (twﬁg@g dngpdienssand
hioh agy’ OfR BLABGRGS of il St ARbD PrathbiC il dldsling LR HEhES AN
flours vvhr are s I”"contarning proterns, "such as ea gluten

(her ei naf t &5%'ve'wanf ¢ii"shbstibae pbﬁeteld‘elmlvted‘%f romany native sour ce,

wherei n natjve re at es he fact. t sard starch i und
nacurer TypreantS R Elich fybtf rS] g kS B fi B E oD e gy,

| egunes, f find the%ﬁﬁ@btﬂﬁteaoi&hblytbﬂ’rmd 1Q~.'Eentlsrt ﬂmmerﬁmoﬁadalle sslemd: ésm

i ncl ude cor e otato, _sorghu bangna, .bar

wheat vt ceikes uuied Cadtin nelian GRS PRI Say ot o SO Gy
(cont aifi ngmatwtteantrhﬁ%Mba%%cbéénr\ﬂ ght anyl opectin) or high anylose
(containing at |east 40% by wei ght anyl ose) varieties thereof A so

sui t abl e aFwtharmpiehddelgies r%éralrers BRI clsrr@rrﬁestafmtﬁde& Byolhlebadrityte by
techni quesweg;ﬁ Wi g %Oﬁe%&dbmhe RS hRAAk] grbferhayer b O, 3Rhore

transformati or any ot met hod of gene or chronobsone en i neering
t o i ncl udepxefaritdy B omd 3 Yohadeofat-filingduktcpeptises franchtodEih o tit fytshitute by
pl ant gr ow, [t I ONSzo v,
generi c corrp (%19 ?}’ @5 fét V\f}}lﬁ%ﬁ pr%@g lpiiBOS dtat}f@lltt tﬁﬁ\x%ﬂﬁm?és f%hq 1%9 QY€ot
2007/ 06308&&?@]&55&2@&6%@1@90@&% dkynathsiasdeart aitwrhhkacbpdodda otfembiyal taoi?s,
breedi ng are, al so, suitabl e here Mbdi fications are intended to
ol ude_chéit EXFnBaT e Avedesaip i pp T b stk g 1o o
chem cal nmadisfiiukaby QREhALE the&r®NdBdarice of figd veder Mhstched Holdhnbdsal bakary
crosslinked starches, acet Iat ed starches, hydroxyethyl ated and

hydr oxypr opfl a@tezreeraet’hch& % norganically 5 esterified starches,
cationic, a,A0i e cQPfér@'ﬁ@eﬂu@ﬁ ?criﬁ&et% th@‘%é beh 'c@rﬂb&ttﬁrﬁé&ltfﬁ?smgadﬂ%ast
conbi nati ons thereof Physically fied starches such as thermally
i nhi bi £&d gnamfaﬂi@gym;ccahtstﬁtmh gotri taatbetaet ¢ugr paleed foerted prepagtigneba fat
T ent on FibsBnfl BLAEAEY SENGFLTRALC D Lo B0GLy BloakE iR Wi Bhlaice

i nvention 'S a Native starch, corn’starch,

starch, anth saurdsyinedredstngs, dnfice c’té)anPnefﬁezabdqgsertshe chactomer bmdtdunks and
conpri ses rom 20.to 60%V\/W pol yols, nore preferably 30 to 60%
even nore g&‘é SPERTGHORDIMATBEE. g  b) from 1% to 50% w w nal kenyl
succi nate starch, nore preferably 20 to 40% even nore preferably 25
to 35% and C) froml to 35%w w thickener, more preferably 15 to
30% MBPe pietsfled deseuptignof thegnyentiony aphove fat substitute is sorbitol
and/ or at Ieast one n- al kenyl succi nate starch is 15an n-all cenyl
waxy starch. Even nore preferably, the n-alkenyl succinate starch is
an n- octenyl succinate starch. Furthernore, the current invention




yeast), water and/or water miscible liquids (such as mlk, alcohols,
etc.), sweeteners 15 (e.g. sugar or artificial sweeteners),

fl avour i ng¥0(2e27¢@s308ynt heti ¢ or natural flavourings sucPCIERENG0FI0
caranel and/or alnmond flavourings; frtit juices such as orange,
grapefruit, pear, cherry, raspberry and/ or blackcurrant juices;
veget abl e @K FRAGHRHRMCSE (AS clrRRBh Qent ALY QF-up Hhhht MG SedFRE hlific as a
extracts; spices; herbs; etc.) and/or one or nore natural or

synt heti ¢ wbblsthmfigctiondfifhle Witheut lirmping oneblves tovih eaphamasion ol die saisup of
vitam ns A N S : . B9, " | id
and bioti nfhegsgtsjtgﬁi ﬁgpﬁlﬁw ‘i@?ﬁeﬁ”@“’é‘%ﬁﬁ% aﬁ%tﬁjgggﬁllﬁ%%%aﬁlﬁg inﬁéﬁgdlénqs o
phosphor us thersggfaeswhich camnb®sded droni tho perakid stpctumpthe iglossppnygtng sech that

fluoring, ¢hrom um | ybd el eni um.and j odi ne an al so
R TR e B Rt S S A e R
current i NyeIkhire holthyy Bepakit@radasyivenessr & {IR1f0statdlity nark | folfilled Sythé | faur

or wheat flqur). Nost preferably, however, it wll 25 be wheat flour.
It is the pastigigrishe SRt IGER, gl uten, which distinguishes it from
ot her fl ounfe aRfeABi@sntioh RfatdRaiot b G Albsiitcl BorhpisiiRe al &kitNgh mnMSLT Y.
In hard, high-protein wheats, there is nore gl uten i n the endosperm
and the st aycsinaigeitareh andoatt pasippoleheilearalkeyd syrsinate) starglpmay be thinned

| ow- pr g ei BE% ' ' i i intsRd, F%tal lafnSQf U
| ow pr g@ei Q)%a(;@&ies ne%ggﬁir@glfgh ’g%r{ag%tﬁllﬁ%%&ade?glﬁlgger’ take. %Il%gﬁrasmused
for pan breatlo3@abplissdusitéroativetyl, it ganley ablixtutsenfiiivb loeahofe ehsushmarlkemght s
of high protein content, althou V eI TRVA I, run
quality i nSY%glafeysg&érc% ' Blfegeé@q)f’h%? eaﬁggr%o%&%ﬁagﬁﬁ%a?éngiggﬁgg l@ﬁrrlgtuﬁnéls.

| deal |y, t b&cfdauwaxy bthrche Muoa pedfidrablyy ndit edalkdity] kesiriatedstedh be erocteayind

that WD 2007/ 063084PCT/ 006/ 069082. 8 c ai.n starches.-.such. as

t hose usedSH§7{feSH8s Sg‘lghvg(ﬁt[%f%% (the &"Sﬁécﬁﬁcit‘%ﬁ% sted from tglgn?iised
to suppkengRtchBOmhe kgt pakatihlieusr hhnlGSA FRidtWillRiréfrably vary between
characteristics such as dough vol une, crunb hardness ang haker:

Vi
product voPdnie Borfyar areresahnsevstn be dadcrs Prasared §yhsHtution can
chl orinat e, fd_%_tﬁgﬁi(r:lé& B¢ 8. Ofhe W Got SindiWVaRBRMGt He ss disclosed in

5countries). oice of additional ingredients will depend, of
course, onEPH8I1HGEghaland siitaklermyalenybisnseinpieistitrhpr oduced. | ndeed, the
fat substityl,REF00 Mkt A8t iPHERE ! BHANhE RRarfiBA Rfnid RlphLA,Ne
manuf act ur e of "Bakery products suc cakes, Biscuits, cookies,

waf f | eg) ddhistcheminaf farmala iy eaédal foedyduogehattdugtbobpbatds batkbe polpeloafithe s,

fat-filling and .10 hakery cream .Mre .specifically.it n b S in
cakes suc h%H‘ére“ﬁdﬁ\%‘tli}%Iise,x‘)ts‘beﬁﬁﬁ%rﬂgaq?&me@ﬁw L%‘%O%egét on 8ﬁ§‘§s%a§ba%§&r%te'
fruitcake, sbayest thadeepaysls gé.poeyieAdare obtdindtid efan®iher, clicinicad|padcesses 0
a cake, which conprises from1 to 20% of f@b s‘gbstitute of@éhe b
current i n¢eHer BirreRjalpErgees shierpentalion. Symiebinte Pelyol if selpdigamong the
product, prgfse abliviols, 15%&&&15,%}13%1@, RL&bsEARYY dRatPadd H'ﬁi?og%ﬁ!rf]t@d

dough prepared with the fat substitute is good aerated and snpoth.
The caRés tspecharidesguhpdrogangtefli fetraspaghasidss.r odingenatedyr makedesiras gnd

hi gh qual ity n et i : t [RVAR a he
cakes obt ain)r(%%?eerrp %?/Fn%do? cé%%@@ﬂb@%ﬁf“ﬁ% g%n tf51 ﬁesletcéhgre?gﬁ?&i %e%{o}l%n
i mply a shebdsidtingeofsglpidraly etyohritblanaitol, emkimstol, Aytitodl tiyitolt bdtdlasltrRal,

substitute cance creates. the sjhility.to.decrease th unt of
nergy i n CARBL TAseliol R, S apie bkt it R ek A oo P
properties @RAr@oSdreshebkrdrdtig. softiel 3 adleted GBN alinibig pblyel ffad the fat
substitute provides softness and nelting effect  of crunb_ﬁmi c[h. .
faci | i 38t eSubstignie RN MOBRIS for ups By thp cRrent dnvention pazy by withew ligiapeg ¢ o
conpri sing mpe; Wstsiatydtu@eodr 1ighRl f38n Stha€Rkydupyvent i on by
wei ght on tf eéxgrrn %)slgfg?{%%lnég of tr%’lg bakedgqpr oduct, pr efgugbl y 2 to 5%
Biscuits with 1 to 20% reduction of fat by replacing it wth the fat




25Finally, the current invention relates to the use of a conposition
conprising at |east one n-al kenyl succinate starch and at | east one
pol yol forWPRBVIH6M84r ati on of a fat substitute. Prefer ASITEPIH6HOPOE]
substitute is applied in bakery produéts, in mayonnai se, in sauces,
in dressings, in ice cream frozen desserts, in chocol ate based
drinks, angyfighmbRe R QRBAEHY MR el B @af fab ﬁlbséﬁtﬁvﬂér@iﬁ%é A sRtifed
for preparing the fat substitute according to the current invention

i s by appl Fempriseh abfrozn ?M@ép%ew/\’bé@llwléampmpre&mblkﬁarwplﬁ@%a eHeE perey ol

can be spr i S epbss of
Che fat SUBSRTYEY 43 40's3 tud ) Son B0 B b e s BB FEREBS T
i n\t;entl on preffamﬂ}er%cmn‘l&% spnayed pmferibishas |tngﬂ6éfd|"§mmvcmlonha‘eﬁew€oly
substit t he rre entl to t

with dedi rée Uit %r %ubéptﬁlf Neeran (5 f&t ﬁu%tgr osclotmfrisﬁs % éO% 2§E€§6%u‘?ﬁer
be enpl oyeéorbmolampiel fafketabRs3 s Gm%tetrﬂnﬁdremrﬁVHablyrSﬂS)to Smamw)rfem 1%

i nvention has? the_follow.n adv nt ages: g%h f g itute of
the 5 curr &0 Fakend L5HE fé\tf’ltaé ROl eiyT %gé e EHiflg™mere

gl ossy SUFE&@&&M?Q@E@S% no separation occurring during storage;

while fat has an energy of kcalUg, the fat substitut the current
i nvention Fad ﬁlrih@dﬁﬁ”gﬂdl@ﬁé‘r g% t%lﬂi}’émdﬁ" 3hey f%c&’rbﬁ'@m?eo%"g‘ﬁ‘é COprIEeE L2
substi tyte rﬁ&g & & l&ﬁl@i{@ r fiflini@ &ﬁf@xf el daibat 1@&%@ WhRhCeHiu Ng
22%water base on t ry welight of the fat substitute, therefore

t he producsebspntghr td thei owretlhmcqsmf 21 Gerapeirities @hevee QChiThe ghickener is

si gni ficant Lu r f
Faf s obt A7 REg Tohdhc Boup SGnfyRiol Salks Bo i imd BlarbIRRE: ERALACS
usi ng the tlarecsUulist thicktrer oin behpolgzdm(trem anahmegﬁtlacmall chithsoaichitia, pdatge,

shel f life. t he i

exanpl e. iga%ﬂ%h&‘é@n‘i%ewg%gs?&e%ﬁﬁ' b st 5P gt rpts b e Bl

I2 ;19 2 sguenE %uarz lgc:{ﬂé;aﬂrifg%%‘dn $04061 feah Quit, algiinte, P26@5ico Calpiinte] )
g r

166 3) 24 Th 01
Cargill) 4)stag¥10)rgm%&1feértﬁerg5f ﬁ@fqr@hl%étaqcpg%gp 1ﬁ%lﬁﬁes&%{t§us&§f<g the current

t hor oughl y ;% t;é}{ ?sng? in@0drdn @ {RMet RidcRar Reth et . ng\th %nms 0$ | vk
added to the |rst at a tenperature between 20 and

Ever yt hi ng legasinrusg @tatrqhn n@th@ eersh pierchi sativero® sirelytakve Ek@?n%@réh Jative
30Pr epar at ion g%rﬁlghk%gﬂiaehfi%%ﬁnﬁgox%%@éhah&ﬁ@d déeké%[‘ staI-EHemBH@iE&' hdc SHRAS

prepared accor erence rec¢ipe and a recipe Including t
fat sulesti tutdéfiedftules ampdhe mbdified\@uR GGTIH) 8308 YRCTERER2O OBhGEY0ER S@ICheS
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proteins, such as wheat gluten (hereinafter “starch”), can be derived from any native
source, wherein native relates to the fact that said starch is found in nature. Typical
sources for the starches are cereals, tubers, roots, legumes, fruit starches and hybrid

25  starches. Suitable sources include corn, pea, potato, sweet potato, sorghum, banana,
barley, wheat, rice, sago, amaranth, tapioca, arrowroot, canna, and waxy (containing at
least about 95% by weight amylopectin) or high amylose (containing at least 40% by
weight amylose) varieties thereof. Also suitable are starches derived from a plant
obtained by breeding techniques including crossbreeding, translocation, inversion,

30 transformation or any other method of gene or chromosome engineering to include
variations thereof In addition, starch derived from a plant grown from artificial

mutations and variations of the above generic composition, which may be produced by,
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a high quality biscuit. 20 Exanple 3 Preparation of fat-filling with

10% f at reéhchiiéfﬁmhe@idﬁ@lxmméh%fe%fnt ities are expressed in grams.
10 Preferably, the fat substitute comprises a) from 20 to 60% w/w polyols, more

preferably 30 to 60%, even more preferably 45 to 55%, and b) from 1% to 50% w/w n-
alkenyl succinate starch, more preferably 20 to 40%, even more preferably 25 to 35%,
and ¢) from 1 to 35% w/w thickener, more preferably 15 to 30%. More preferably, the
polyol in above fat substitute is sorbitol and/or at least one n-alkenyl succinate starch is
15  an n-alkenyl waxy starch. Even more preferably, the n-alkenyl succinate starch is an n-
octenyl succinate starch.
Furthermore, the current invention relates to a dry fat substitute comprising a blend of
at least one n-alkenyl succinate starch and at least one polyol. In addition, it relates to a
semi-liquid fat substitute comprising an edible liquid and a fat substitute according to
20 the current invention. The edible liquid such as water and/or a water-miscible liquid
(such as milk, buttermilk, or to a lesser extent alcohol for example) may be added to
the dry fat substitute.
Preferably, the semi-liquid fat substituie according to the current invention has a
consistency at 20°C in the range from 50 to 400 loadgram, preferably from 100 to 300,
25  more preferably from 100 to 250. The consistency of the semi-liquid fat substitute is
measured on a Stevens Texture Analyzer QTS 25 using a cone as penetration tool. The
speed of penetration is 50 mm/minute and the distance of penetration is 25 mm.
Preferably, said semi-liquid fat substitute comprises from 5 to 30% edible liquid based
on the dry weight of the fat substitute, preferably 10 to 20%. The semi-liquid fat
30  substitute may further comprise one or more flavouring(s), colorant(s), vitamin(s)

and/or mineral(s) and the like, depending upon the subsequent application.



WD 2007/ 063084PCT/ EP2006/ 069082 12 The fat-filling was prepared
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Tabl e 1 Tg essmgs chog.latr % r(frf%f(s ice cream and frozen desserts.
Furthermore, the current invention refers to a dough comprising the fat substitute of the
current invention and dough ingredients. The current invention further relates to a
bakery product comprising bakery ingredients and the fat substitute of the current
invention. Dough in this context means the paste prepared from the fat substitute of the
10 current invention and dough ingredients before any further processing, whereas bakery
products mean the end products of the baking process.
The additional dough and bakery ingredients will be apparent to a person skilled in the
art. They may include, for instance: flour, raising agents (such as baking powder and/or
yeast), water and/or water miscible liquids (such as milk, alcohols, etc.), sweeteners
15 (e.g. sugar or artificial sweeteners), flavourings (e.g. synthetic or natural flavourings
such as vanilla, caramel and/or almond flavourings; fruit juices such as orange,
grapefruit, pear, cherry, raspberry and/or blackcurrant juices; vegetable extracts such as
tomato, carrot, onion and/or garlic extracts; spices; herbs; etc.} and/or one or more
natural or synthetic colorants and the like. Optionally, vitamins (such as vitamins A,
20 D3, E, Kli, C, B, B2, B5, B6, B12 and PP, folic acid and biotin) and minerals (such as
sodium, potassium, calcium, phosphorus, magnesium, chloride, iron, zine, copper,
manganese, fluorine, chromium, molybdenum, selenium and iodine) can also be added.
The flour used for the dough and bakery products of the current invention may be from
any source (e.g. corn flour, soy flour or wheat flour). Most preferably, however, it will
25  be wheat flour. It is the protein of wheat flour, gluten, which distinguishes it from other
flours and makes it of particular value in the baking industry. In hard, high-protein
wheats, there is more gluten in the endosperm and the starch cells are firmly cemented
together. In soft, low-protein wheats the bonding is not so firm. For most cakes a soft,
low-protein flour is needed for obtaining a tender cake. Flours used for pan bread
30 production will generally be milled from hard wheats of high protein content, although
soft wheats can give optimum quality in the type of bread that is most popular in some

countries. Ideally, the flour will be non-chlorinated. It has indeed been found that
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The choice of additional ingredients will depend, of course, on the dough and bakery

product being produced. Indeed, the fat substitute according to the present invention
can be used in the manufacture of bakery products such as cakes, biscuits, cookics,
waffles, donuts, muffins, yeast leavened dough based bakery products, fat-filling and
10 bakery cream.
More specifically it can be used in cakes such as pound cake, sponge cake, chiffon
cake, cheesecake, fruitcake, layer cake and gingerbread.
Furthermore, it relates to a cake, which comprises from 1 to 20% of fat substitute of
the current invention by weight on the dry substance of the baked product, preferably 1
15  to 15%, more preferably 3 to 13%.
The cake dough prepared with the fat substitute is good aerated and smooth. The cakes
have a regular and fine crumb structure. For example, a high quality pound cake is
obtained. The water activities (ay) of the cakes obtained employing the fat substitute of
the current invention imply a shelf life similar to standard cakes. Actually, the fat
20  substitute concept creates the possibility to decrease the amount of energy in cakes
resulting in an application with acceptable sensorial properties and good shelf-life. The
product containing the fat substitute provides softness and melting effect of crumb
which facilitates ils consumption.
Furthermore, it also relates to biscuits comprising 1 to 8% of fat substitute of the
25  current invention by weight on the dry substance of the baked product, preferably 2 to
5%. Biscuits with 1 to 20% reduction of fat by replacing it with the fat substitute of the
current invention are high quality products.
Thus, the present invention further relates to the use of this fat substitute in bakery
products in which it is desired to reduce cholesterol levels and/or calorie content. In
30  fact, the fat substitute of the current invention can further be used in sugar-reduced
products, wherein the sugar is for instance replaced fully or partially by polyols or

sugar substitutes either alone or in combination with intense sweeteners.



10Reci pe:

The cake was prepared according to a reference recipe and

a recipe including the fat substitute of exanple 1. The quantities
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d fat substitute of exanple 1 138 Margarine 550 412 Tot al
Tl gy, e, S
g&sﬁﬁumfélge ewrreny BeentPadyresighitod thef fat-Aldingoprgfigrably 1 to 5%, and
T e e
pokdeex almebhtel powder\MAd2 6@AHEE (B RIEH¢ R0 0Fdn0 6082 od 4ull fat
g'\ubgt?tlljzggn. (P%ducts including the fat substitute of the current invention, show a long
shelf life.
The current invention further relates to a yeast leavened dough based bakery product
comprising 1 to 10% of fat substitute of the current invention by weight on the dry
substance of the yeast leavened dough based bakery product, preferably 1 to 5%. Yeast
leavened dough based bakery products are for example Brioche style and toast breads.
Concerning colour, shape, crumb colour and texture is the Brioche bread wherein one
third of the butter was replaced by the fat substitute according to the current invention
equal or even superior than the bread without fat substitute.
The current invention further relates to a dressing comprising dressing ingredients and
the fat substitute according to the current invention. Preferably, the dressing comprises
from 1 to 15% of fat substitute of the current invention by weight of the dressing, more
preferably from 1 to 7%. This percentage is based upon the total weight of the
dressing. The additional dressing ingredients will be apparent to a person skilled in the
art. They may include, but are not limited to, all kinds of vegetable oils, egg yolk,
edible lquids (such as water), all kinds of vinegars, mustards, sugars, salts, starches
and other hydrocolloids including but not limited to polydextrose, arabinogalactan,
chitosan, chitin, gelatine, xanthan, pectin, cellulosics, konjac, gum arabic, soy fiber,
inulin, hydrolysed guar, guar gum, beta-glucan, carrageenan, locust bean gum,
alginate, polyglycol alginate.
Finally, the current invention relates to the use of a composition comprising at least
one n-alkenyl succinate starch and at least one polyol for the preparation of a fat
substitute. Preferably said fat substitute is applied in bakery products, in mayonnaise,
in sauces, in dressings, in ice cream, frozen desserts, in chocolate based drinks, and for
the preparation of margarine.
A preferred method for preparing the fat substitute according to the current invention is

by application of a fluidized bed reactor. For example, the polyol can be sprayed as a

liquid (e.g. syrup) into the other ingredients of the fat substitute of the current
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Invention or water can be sprayed into the ingredients of the fat substitute of the
current invention. This leads to a fat substitute with desired moisture content and high
porosity that can then further be employed in applications as mentioned previously.

The current invention has also the following advantages: The fat substitute of the
current invention is spoonable and has a white opaque and glossy surface; there is no
separation occwrring during storage; while fat has an energy of 9 kcal/g, the fat
substitute of the current invention has a reduced energy value of 3.1 kcal/g for the dry
fat substitute and 2.6 keal/g for a semi-liquid fat substitute containing 22% water based
on the dry weight of the fat substitute, therefore the products prepared with this fat
substitute exhibit a significant reduction of the caloric value and yet the perception of
fat is obtained; the water activity values (ay) of products prepared using the fat

substitute of the current invention indicate a long shelf life.

The current invention is illustrated in the following example.

Example 1
Preparation of semi-liquid fat substitute

Ingredients:

1) 288 g (n-alkenyl succinate starch, 12635, Cargill)
2) 472 g (Polyol, 16656, Cargill}

3) 240 g (Thickener, 03401, Cargill)

4) 220 g water.

The three first ingredients were thoroughly dry blended and the fourth ingredient,
water, was slowly added to the first blend, at a2 temperature between 20 and 40°C.

Everything was mixed in the Hobart mix for 8§ minutes.

Examplc 2
Preparation of biscuits with 20% fat reduction

The biscuits were prepared according to a reference recipe and a recipe including the

fat substitute of example 1.



Specific volume (cnB/g) 4.97 5.02 Hardness neasured on Stable Mcro
Systens, cone P5, 5 mmdianeter, penetration 20 nm (Q) Day 21
4926 3397W9é907£9@3085688 4317 aw changes with tine: PODAEP200$/0690827 94
0.811 Day 40 0.800

Recipe: The quantities are expressed in grams,

Refined palm oil 15 12
Semi-liquid fat substitute
of example 1 0 3
Sucrose (S1) 15.3 15.3
Whole milk solids 0.6 0.6
Salt 0.5 0.5
Water 7.9 7.9
Flour (Duo from Ceras) 60 60
Baking powder 0.7 0.7
Total 100 100

All the ingredients (except the flour, baking powder and water) were mixed during 5
5 minutes (at medium speed of mixer). Water was then added and mixed in during 1
minute. Flour and baking powder were then added and the whole was further mixed for
2.5 minutes. The dough was laminated until a thickness of 3.5 mm was reached. These
laminates were cut in round pieces by applying a round plug.
The biscuits were baked at 210°C for 12 minutes.
10
Results:
The dough with fat substitute exhibited the same properties as the reference dough. No
shrinking effect was observed. The colour (light brown), the crumb colour (pale
yellow), the crumb structure (open and round pores), the bottom structure (somewhat
15 open) as well as taste, and edibility (short, crumbly and dry) were identical for the
reference material and the biscuits comprising the fat substitute of example 1, After 5
weeks of storage, no cracks within the biscuits were observed. A 20% fat reduced

biscuit prepared according this recipe is a high quality biscuit.

20  Example 3

Preparation of fat-filling with 10% fat reduction
Recipe: The quantities are expressed in grams,



0.816 The cake dough was good aerated and snooth (applicable for
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exanpl e 1)WOPRKENEHRES contai ning the fat substitute ac®SEdiPAYoHEP082
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somewhat softer than the reference cake without the fat substitute
which is veny ppodidel We prJ{aeed/\aic@ﬁir@% i\t fedenbaMikipd @hd € Seditdhaaling up
simlar shelf |life for ‘cakes containing the fat substitute according
to exanpl efat sehgdtuteed exehiplednce cake. A pound cake of particul ar high
gual ity was obtained using the fat substitute according to exanple
1). WO 2007/063084PCT/ EP2006/ 069082 15 Exanple 5: Preparation of
Bri oche stlyl e bread. The brea@s were prepgReipedandatitk fagsibetitate
ref erence |reci pe and a recipe %nél udi n%Et ne fat gubstggte of [exanpl e
1. The quantities are expressed T G aiB®| Ref e8Pt vduct

cont ai ni nggjal” substitute of exanple 1 Hppur Edel wer ss Menebgy| 2000
2000 Water| (10C. ). 750 750 Eggs 360 360 Butter 240 160 Sugar 100 100
Seni - | i qui [Bethialiquedifas sulttstituee off | exanple 1 0] 80 M | k powder (24%|f at)

example 1 0 33
[cing sugar ' 300 300
Dextrose 220 220
Cocoa (10% fat) 100 100
Skimmed milk powder 50 50

Total 1000 1000

5  The fat substitute and the remaining fat were creamed into a Hobart mixer until smooth
mixture. The cocoa powder was added, followed by the icing sugar and the dextrose.
Everything was mixed for 5 minutes at medium speed of the Hobart mixer. Afterwards

the fat filling is packed.

10 The characteristics of the fat-filling are displayed in Table 1.

Table 1

Characteristics Reference Fat filling containing Fat
substitute of example 1

dw 0.419 0.449

Hardness measured on
Stable Micro Systems with
a penetration depth of 20
mm employing plastic tube

P4 (4 mm diameter)

after 48 hours, at 20°C, | 100 grams 122 grams
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Biscuits were filled with the fat-fillings and stored at 35°C. After 2 weeks of storage,

none of the trials showed leaking problems and the taste was still good. The fat-fillings
containing the fat substitute of example 1 are somewhat harder but exhibit a less fatty
5  mouth feel compared to the reference fat-filling. The water activity value (aw) of the

fat-filling containing the fat substitute of example 1 signifies a long shelf life.

Example 4
Preparation of cake with 25% fat reduction

10 Recipe:
The cake was prepared according to a reference recipe and a recipe including the fat

substitute of example 1. The quantities are expressed in grams.

Recipe including fat substitute
Reference recipe of example 1

Cake mix 1100 1100

Whole eggs 550 550
Semi-liquid fat substitute of

example 1 138

Margarine 550 412

Total 2200 2200

15 All the ingredients were mixed during 5 minutes in a Hobart mixer. 400 g of the dough
was transferred into a tin, and baked for 55 minutes at 175°C. The results of the dough
characteristics and the baked product (cake) are displayed in Table 2.

Table 2

Characteristics Dough Reference Product containing fat

substitute of example 1
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Characteristics of cakes Reference Product containing fat

substitute of example 1

Weight (g) 367 368

Volume (cm’) 1825 1850

Specific volume (cm’/g) 4.97 5.02

Hardness measured on

Stable Micro Systems,

cone P35, 5 mm diameter,

penetration 20 mm (g)

Day21 4926 3397

Day 40 5688 4317

a, changes with time:

Day 21 0.794 0.811

Day 40 0.800 0.816

The cake dough was good aerated and smooth (applicable for reference and dough

containing the fat substitute according to example 1). The cakes containing the fat

substitute according to example 1 had a regular and fine crumb structure. They were

5 also somewhat softer than the reference cake without the fat substitute which is very

10

positive, The water activily (aw) values indicated a similar shell life for cakes

containing the fat substitute according to example | and the reference cake. A pound

cake of particular high quality was obtained using the fat substitute according to

example 1),



10 to 15% i ncreased conpared to standard i nternal reference fat
reduced Crunb col our yellow | ess yell ow Texture soft soft WO
2007/ 063084PCT79p8806/ 069082 17 Crunb structure fine pd@CIEPRGIHPFI082
pores (thinner cellwalls) Distributiofd of pores regular regul ar
Chewability soft soft Feel sonewhat sticicy sonmewhat sticky Feel

after 4 dayg,]@ss. soft |less soft
Preparation of Brioche style bread,
The breads were prepared according to a reference recipe and a recipe including the fat

substitute of example 1. The quantities are expressed in grams.

5
Reference  [Product containing
fat substitute of
example 1
Flour Edelweiss Meneba 2000 2000
Water (10°C.) 750 750
Eggs 360 360
Butter 240 160
Sugar 160 100
Semi-liquid fat substitute of example 1 0 30
Milk powder (24% fat) 60 60
Y east 75 75
Glucose syrup (fructose content: 30% by 60 608
weight on dry substance)
ImproverS500 (Puratos) emulsifier 40 40
Salt 40 40
Lecimulthin 150 IP (Cargill) 10 10,
Total 3735 3735
The dough was kneaded including all ingredients, except salt, using a Kemper, type
SP15, kneader during 16 minutes at speed 1. The salt was added after 10 minutes of
kneading. The conditions during preparation of the dough are shown in Table 3.
10
Table 3.
Temperature in the bakery (°C) 24
Relative humidity in the bakery (%) 60

‘Water temperature (°C) 10
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The preparation was as follows. After kneading, the dough was left (relaxing time) for
30 minutes. The dough was then punched and scaled to 450 grams of dough. After
rounding, the dough was left for fermentation time of 20 minutes. It was further
moulded and panned and then left in the proofing cabinet for 65 minutes. After that, it
was baked for 28 minutes at 220°C and then cooled for one hour. At the end, the bread

was packaged.

Results dough:

The consistency measured on a farinograph (standard AACC method, 30°C) was
similar for both doughs produced. The fat reduced dough was dry, not sticky and had
excellent film forming capacities. The fat replacement using the fat substitute
according to example 1 did not lead to a weakening effect of the dough compared with
the reference dough. Also, no additional weakening effect was discovered during

fermentation time compared with reference.

Results baked product:

external reference fat reduced

Colour brown brown

Shape regular regular

Ovenspring 10 to 15% increased
(increase of volume during baking)  standard compared to standard
internal reference fat reduced

Crumb colour yellow less yellow

Texture soft soft




Ref er ence:

70% W w oi |

dressing 30% w w oi |

dressing + fat substitute

Phases Fat substitute 0.0 3.0 Water phase C*Pol ar Tex 06748 (Cargill)
0.0 3.4 NGaP7/6P88. 0 Salt 2.0 2.0 Potassi um sor bat @CF/EP2ESH69082
Water 14.2 49.8 Sunflower oil 5.0 5.1 Dispersion phase Egg yol k

powder 3.5

5

10

15

finer pores
Crumb structure fine pores (thinner cellwalls)
Distribution of pores regular regular
Chewability soft soft
Feel somewhat sticky [somewhat sticky
Feel after 4 days less soft less soft
somewhat crumblysmoother than reference
Taste fatty less fatty
Specific volume (cm?/g) 5,54 5,57
Hardness measured on Stable Micro
Systems, cone P45 (4.5 mm
diameter), penetration 25 mm:
Day 2 | 469 481
Day5 | 621 635

The value for hardness is the mean value of 10 measurements carried out,

Example 6:

Reduction of fat from 70% oil to 30% w/w oil in dressings.

Preparation of fat substitute
Ingredients:

1) 24% w/w (n-alkenyl succinate starch, 12635, Cargill)

2) 47% wiw (Polyol, 16616, Cargill}

3) 29% w/w (Thickener 06748, Cargill)

The dressings were prepared according to the reference recipe with 70% oil and a 30 %

w/w oil recipe with the above fat compound. The quantities are expressed as

percentages of the total weight of the dressing.



1.5 CGuar gum xanthan gum (2/3 by weight) 0.2 0.2 Sunflower oil
phase Vinegar 5.0 5.0 Acid phase Mustard 2.0 2.0 Total
The W@ eppapeson of the dressing was carried out

25.0 Ol
100

65. 0
100
ECTAEBIWGNE0BN a

he
ot
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MaxxD lab colloid mill. The colloid Il was put under vacuum
(700mbar). The water phase of the 5dressing was put into the vessel
and the xxDtab—cottui b cuesnos Wit T RS, WA, SIPTTOUE $gEpT Tode
(30 seconds on 1200 rpm erg(?fé%ncsécon s at %’ rprr?. The pressure in t
vessel was restored to at/mishtseimgc presgudresibg tdgeni ng|the air-inl g
val ve of fhe vessel. Then, it was heat eg k9 95C and|t he
honogeni zgti on node was gt opped when 95C"wWas reéached. 10 The Maxx [
| ab col | of Fatgudstitue@s put |[Wmler vacuum ( 7G@rbar) and copMetkreaiwe t o
35C. V%en_sgl;wa&-peachm t he—honpgeni-zer—was—sw-tched| on at 3000
rpm The pfsid#dppPoiffiasd Qs added inta3the Maxx D 1ab colloid mil
and the njxiWig) honogeni 2ed continuously for 30 second$. Then, the
oil phaselwas added withiln a tinme WO 2007/063084PCT/ EP2006/ 069082
of 60 secpbelsr After 2/3|d0the amount 9f3.-@he oil phas¢ was added,
the acid é'ﬁ?c was—acded: szlc honogen Lctzio.m was—conttnued for 30
seconds. ' :

Potassium sorbate 0.1 0.1

Water 14.2 49.8

Sunflower oil 5.0 5.0 Dispersion

Egg yolk powder 3.5 1.5 phase

Guar gum/xanthan 0.2 0.2

gum (2/3 by weight)

Sunflower oil 65.0 25.0 Oil phase

Vinegar 5.0 5.0 Acid phase

Mustard 2.0 2.0

Total 100 100

The preparation of the dressing was carried out as follows on a MaxxD lab colloid

mill, The colloid mill was put under vacuum (700mbar). The water phase of the

5  dressing was put into the vessel and the MaxxD lab colloid mill was switched on

homogenization mode (30 seconds on 1200 rpm and 60 seconds at 0 rpm). The

pressure in the vessel was restored to atmospheric pressure by opening the air-inlet

valve of the vessel. Then, it was heated up to 95°C and the homogenization mode was

stopped when 95°C was reached.

10 The Maxx D lab colloid mill was put under vacuum (700mbar) and cooled down o

35°C. When 35°C was reached the homogenizer was switched on at 3000 rpm.

The dispersion phase was added into the Maxx D lab colloid mill and the mixture

homogenized continuously for 30 seconds. Then, the oil phase was added within a time



The pressure in the vessel was restored to atnospheric pressure by
opening the air-inlet valve of the vessel. 5 The two prepared

dr essi ngs wWaven7®eipar abl e properties. Sensory eval uati ®ECTERAAE/ACI082
simlar results for both: nouthfeel, Body, color, shortness,

snoot hness and gl oss are conparable for both. Both dressings were of
equal ly ex ugd |t "~ L 0%
o1t o 109 BB A2 e HAMRL Cund iy ERENEL hARA e bl phAC o

Pr epar at i omddedl. Trethogwistitdlion evas borgineet! fnB@ secdids) 24% w w (n- al kenyl

succinate starch, 12635 rgill ). 47% wW w_(Pol yo 1661 Cargill)
3 500k w w ReRksTE el sy refly ekt it by eriline s o
accordi ng {dlvd érahe efseslence recipe with 70%oil and a 30 % 20 w w oi |

reci pe with the above fat. coppound. The quantitjes are expressed as
o C ot e AT AR A HFoS 065 GE ST orHELC ar BERieh en SR EhEE T3t of |

dressi ng 1Q%ia} destMstibe 10818 nYQiittec!, 0y f @lorsdhBhdst, WhRothd¥sahdl okeSsi Ng
w t hout egg yolk - 3%fat substitute Phases Fat substjtute 0.0 3.0

3.0 Water ¢AERaEabdyigspotl. Both dressings wesg of equally sxcgliont gualitpt assi um sor b
ate 0.1

10 Example 7:
Reduction of fat from 30% oil to 10% w/w oil in a dressing with and without egg yolk.

Preparation of fat substitute

Ingredients:

15 1) 24% wi/w (n-alkenyl succinate starch, 12635, Cargill)
2) 47% wiw (Polyol, 16616, Cargill)
3) 29% w/w (Thickener 12748, Cargill)

The dressings were prepared according to the reference recipe with 70% oil and 2 30 %
20 w/w oil recipe with the above fat compound. The quantities are expressed as

percentages of the total weight of the dressing.

Reference: 30% | 10% oil with 10% oil Phases
oil dressing egg yolk — 3% | dressing

fat substitute without egg
yolk — 3% fat

substitute
FFat substitute 0.0 3.0 3.0 Water phase
Sugar 3.0 2.1 2.1
Salt 2.0 2.0 2.0
Potassium 0.1 0.1 0.1

sorbate




0.1 0.1

WD 2007/ 063084PCT/ EP2006/ 069082 20 Water 53.2 69.1 68.9

C*H Form 12748 (Cargill) 3.0 5.0 6.7 Dispersion phase Sunfl ower oil
5.0 5.0 5.WO20463084 k powder 1.5 1.5 0.0 Guar guni xantPGAEPFWHEI2323
by weight) 0.2 0.2 0.2 Sunflower o0il2025.0

10

15

Water 53.2 69.1 68.9

C*HiForm 3.0 5.0 6.7 Dispersion
12748 (Cargill} phase
Sunflower oil 5.0 5.0 5.0

Egg yolk powder | 1.5 L5 0.0

Guar 0.2 0.2 0.2

gum/xanthan

gum (2/3 by

weight)

Sunflower oil 25.0 5.0 5.0 Oil phase
Vinegar 5.0 5.0 5.0 Acid phase
Mustard 2.0 2.0 2.0

Total 100.0 100.0 100.0

The preparation of the dressing was carried out as follows on a MaxxD lab colloid

mill. The colloid mill was put under vacuum (700mbar). The water phase of the
dressing was put into the vessel and the MaxxD lab colloid mill was switched on
homogenization mode at 3000 rpm. The dispersion phase was added into the Maxx D
lab colloid mill and the mixture homogenized continuously for 30 seconds. Then, the
colloid mill was stopped and the mixture was left for 5 minutes, The colleid mill was
switched on again at 3000 rpm. Then, the oil phase was added within a time of 60
seconds. After 2/3 of the amount of the oil phase was added, the acid phase was added.
The homogenization was continued for 30 seconds.

The pressure in the vessel was restored to atmospheric pressure by opening the air-inlet
valve of the vessel.

The two prepared dressings have comparable properties. Sensory evaluation gave
similar dressings of excellent quality: mouthfeel, body, color, shortness, smoothness
and gloss are comparable for the reference sample, the sample with fat compound and

the sample with fat compound and no egg yolk.



5.0 5.0 G| phase Vinegar 5.0 5.0 5.0 Acid phase Mustard 2.0 2.0 2.0
Total 100.0 100.0 100.0 The preparation of the dressing was carried
out as follows on a MaxxD lab colloid mll. The colloid mll was put
under vacuum (700nbar). The water phasie of the 5 dressing was put
into the vessel and the MaxxD lab colloid mll was sw tched on
honogeni zati on node at 3000 rpm The di spersion phase was added into
the Man Oldimbp colloid m Il and the m xture honopgeni zed conti nuously
for 30 seconds. Then, the colloid mlIl was stopped and the m xture
was |eft for 5 mnutes. The colloid mll was switched on again at
3000 r pm!- i pubstityie comprisiifase was added within a tine of 60 10

seconds. Aftera)f%,gwfomﬁemmgag &éfeyﬁlﬂﬁziptdssﬂ,hﬂﬁje vvas added, the acid
phase was added, The eni zati on was contlau ; g@ seconds. The
b 2hiostd

pressure in tKef r%%@@l“o\ﬁ?a welkegylsyeqT e s Bs re by

opening the air-inlet valve of the vessel. The two prepared dressings

i essi nga. B RSB e 0 ottt o iy SR et

snoot hnessliend sgdcbae vakestacipar abl e for the reference sanpl e, the
sanple with fat conpound and the sanple with fat conpound and no egg
yolk. 21 Cains I. A fat substitute conprising a& from30 to 60% W w
pol yol s, 3pFieffersabytijutetBedrdinG®%the ndinb Jor flamm?. 20ietetn taovslignn fedpaetjh
succi nat e ;l%r IQ’ISLR ﬁ£t§ @Rhy 25 to 35% 2. The fat substitute
according erern at | east one n-al kenyl succinate starch
is an nalkenyl succrnate waxy starch. 3. The fat substitute according

to either, ?11@11&{9.1!)5%&%:2{0@&%@‘10 Rk BF Dlaitn B103; Rhf@MML pSIYEIQE RALRI SbaKieh
I s n-octenyl succinate starch.

group consisting of glycerol, erythritol, threitol, arabinitol, xylitol, ribitol, allitol, altritol,
gulitol, galactitol, mannitol, sorbitol, talitol, maltitol, isomaltitol, Isomalt, lactitol, and mixtures

thereof, preferably sorbitol.

5. The fat substitute according to anyone of claims 1 to 4, wherein the fat substitute further

comprises a thickener.

6. The fat substitute according to claim 5, wherein the thickener is selected from the group

consisting of starches, flours, hydrocolloids and mixtures thereof, preferably starches.

7. The fat substitute according to either claim 5 or claim 6, wherein the system comprises
a) from 30 to 60% wlw polyols, preferably 45 to 55%,
b) from 20 to 40% wlw n-alkenyl succinate starch, preferably 25 to 35%,
¢) from 1% to 35% w/w thickener, preferably 15 to 30%.

8. The fat substitute according to claim 7, wherein the polyol is sorbitol.

9. The fat substitute according to either claim 7 or claim 8, wherein at least one n-alkenyl

succinate starch is an n-alkenyl succinate waxy starch.



4. The fat substitute according to anyone of clainms Ito 3, wherein
the polyol Is selected fromthe group consisting of glycerol,
erythritol, threitol, arabinitol, xylitol, ribitol, allitol,
altritol, gulitol, galactitol, mannitgl, sorbitol, talitol, maltitol,
isomaltitol, Isomalt, lactitol, and m xtures thereof, preferably
sorbitol. 5. The fat substitute according to anyone of clains Ito 4,
wher ei n tiberse &t susdsm&teiatdatcmag‘tu aityoeds ofchimpr 1 ts @swierdihi-elkerybsucciate sfheh i at
substi tute a colrdl r% parc%l imb5, wherein the thickener is selected
fromthe df ue|5ly COHEPENG" of starches, flours, hydrocolloids and

m xtures thereof, preferably starches. 7. The fat substitute
according,t i ol al m: &Ses
20001 0 13 R T G Ty MO RYSAIRLCRTEN
40% W w reral Keiehd.succi nate starch, preferably 25 to 35% c¢) from|l%
to 35% w w thickener, preferably 15 to 30% 8. The fat substitute
according to claim7, wherein the IS sorb {ﬁﬂ ) fat
substi t utlé. r‘ééﬁ’f@r"dt“ﬁéatts‘éﬁs@?lteﬁé?‘i’r&l%laﬁteéb6 payid %ﬂdrﬂ tsu B‘Feeaicﬁ’r pe Pamst

one n-al kegylor MesH t@ﬁewﬁt@m{t shlﬁl 1ajatdrfatah%&mté cofpii DAt BN bl Ch.
22 10. The fat substitute ac to ar%¥2§vf claine 7 to 9,

wher ei n n-2psdewyhe dey weiphigf Be té‘t tl't teprefer %ucci nate starch.

11. The fat substitute according to anyone of clains | to 10, wherein
the fat substltutei g fat
substit ut'd: BErpR 'é‘tuffgfatatﬁbsélat%oqc%orflm%]IO C?méhtd Wq'eltem%he ﬁggtgimtc %itatgé;%cér di ng
to any onelidfid fal sabsiitelat OPCLd in tidrenggifromt Heo 4¥ribadeiamu prdfefadly fonbPitq ut e
conpri ses to 30%.edi bl e based on the dry weight of the fat
subst i t ut e;OOpIP%rFS %’ll %%nbéoqggéb 13. The seni-liquid fat substitute
according to claim 12, wherein the consistency of the semliquid fat
substi t ut lyfbst NG Enyf 06T P P1cA30n baRBYGEGHR s, Paefatisabl y
from 100 1?08%003(&%%%&3{'%?%%%“ y];(I)lm 10 mto 250H 14 1L'j{q)rrUse of a fat
subst i t ut emmwwlsagceﬁdr@ﬁygsoiﬁ@cr%n ol fepropedessels- 13 i n bakery products,
mar gari ne, mayonnai se, sauces, dressings, ice creamor frozen
desserts.



