Ti.tl e: PROCESS FOR MAKI NG A REDUCED- CALORI E. FRU T AND/ OR. VEGETABLE SPREAD

~Abstract: A process for meking, or preparing, a reduced-éﬁ'g %r|2% ;rul t

and/‘er veget abl e spread product including whole, natural i t?s) and/ or

~ veget abl e(s), or conbinations thereof, having inproved flavor, texture

(e.g., nouth feel), color, and nutritional value as conpared to fruit

and/ or veWeoAuFIE1 spr ead products made with conventi Bﬂ'HUSGEﬂ’%esses Mor e

particularly, the process of the present invention includes a :

. pasteurization step Roegmcmmegmnb@momchanger for making fruit-

~and/ or veget abl e spr ea@RpIOAND/OR VEGETABLESPRESARd cal oric and sugar content

~and having increased soluble dietary f| ber content. The m nimal processing

~ of the present process enables the produced fruit and/or vegetabl e spread

‘producfs to retain flavor FIEEB(DEI’IEI;EINUENTIONH t am ns and ot her nutrients

which are, ty It and/or

veget abl e sprgdggggéﬁﬁ%vﬁhc'@ﬁw#ﬁé&re t&rh%do er;ab e use o squeeze "tube

- .packagi ngve&dtthswmd@@dltctﬁemh@etdprﬁfe\wd@mbdd@w;tts,|ttmmmformehw;@ or consune the

 fruit and;!resmseseaueéasaors Wi RSO S oA Rl Sgssltfsekeﬁ the products
nore portable. Cct ober” 2005 WO 02/ 0715 PC‘Ip/ 2/ 06995 PROCESS FOR

- MAKI NG A‘RE@H@Etﬁb@\LO?I E FRU T AND/ OR VEGETABLE SPREAD 5 10 FI ELD OF THE

1 NVENT$ ON' The present invention relates, generally, to.the field of

- reduced calorie fruit and - ‘

- BACKGROUND OF TBE lNVENTION

Many mdmduals apply fruit or vegetable spreads, such-as Jams Jelhes purees and

‘preserves, to other food products in order to enhstice the flavor and nutritional value of the
; other_food products with the taste and nutritional content of the fruit or vegetable_ spreads.
15 - Such fruit or vegetable spreads, generally, include a fruit or vegetabie ingredienf and a
— . saccharide ingredient but may also contain nutritive carbohydrate sweeteners, spiee,
o ‘acidifying agents, pectin (i.e., in an amount sufficient to compensate for natural deficiency in
. frmt or vegetable), buffering and antifoaming agents, preservatives, and other ingredients or

agents for im;ifoﬁng or preserving their taste, nufritional value, and quality. The saccharide _

' 20 - ingredient in jams, jellies and preserves is typically sugar, which provides sweetening, bulk,
" - texture, and mouth feel. The sugar also reduces the water actmty level, thereby reducmg
pathogen growth. ‘

Typically, the preparation of jams, jellies, purees and preserves compﬁses anumber of
_ steps. Initially, fiuit ingredients, sweeteners and water are blended together. A 'stabiliiiﬁg '7
25 _ | .solution, such as pectin,‘is then ptepsred and added io the fruit, sweetener, and water blend to
o f)rddlice a mixture, During subsequent cooking' of the mixture; iuiWanted watei i's'evapbrated
to create a eoaked mixture hawng a desired soluble sohds content. Fmally, the cooked
" mixture is placed in suitable reeepmcles, such as jars, through a hot-filling process,
Unfortunately, the steps of cooking and evaporation cause the it spread fo lose flavor
30 intensity (i.e., through boilirig-off), texture (i.c., through breakdown of the fruit fibers into
mush), natural color (i.e. , through darkenmg or ox1dat10n), and nutrients (1 e. through
o bo ﬂmg—o ﬁ) .. _ :
' Vanous inventors have attempted to resolve the above-descnbed problems,

deﬁc1enc1es or difficulties thh ﬁult spreads and the manufaetuue thereof For mstance in




vegetabl e spread products and, in its preferred enbodi ments, to a process
for-making, or. preparing, a reduced-calorie, natural, %Q%k&@)ﬁll t. and/ or

vegetabl e spread product fortified wth dietary fiber. D OF THE
| N\VENTI ON Many i ndividuals apply fruit or vegetable spreads, such as jans,
jellies, purees and preserves, to other food products in order to enhance

~the fl avowoazmtmut ritional value of the other foodpgrustered®s with the taste

and nutritional content of the fruit or vegetable spreads. 15 Such fruit or.

veget abl ey gprneads, Sgﬁmr@dﬂn&thsbl&@d%e@fcfréﬂdﬁ&ahﬁéthé’%ﬁ@rbbﬁmt—ngr edient and a:
saccharide i ngr edl ent al cont ain nutritive carbohydrate
S e %3/

sweet enerResed gppyct %r Peretsmetod mgludes semovie o punt suffici ent
to C]?Wperﬁ)&[oﬁsdf&ﬁltmkludoéﬁsyﬂﬁﬁdnﬁdﬁﬁﬁmedffllesef:d’mpbﬁen@mmcliﬁ%t'ﬂfél e), buffer:c ng and
antifoamn ent s eser.vat ngredi ents or —agents for

i mprovi ndf 'ﬂ? eg?"é%"ﬁ@?h&“’?ﬁﬁlﬁ m’t@?taée%eﬁﬁ P‘%’B 5‘?”v‘5‘??5 G qual ity. The
saccha$ i disonPéich. Tilm@medhmrttomamhoﬂedﬁnaqoeertvlateﬁuhlﬁdrqmmmgmmems typically

-.sugar, et el m. guth feel .- The sugar .
also r edué’gésh'ﬁtagg‘zxij ég\égttl Vi t%bugjgthﬂto 6% Qs th%‘%cc}ung pat hogen grow h.

" Typi cal | ypasttdm@dpn@;dﬁﬁd,lbms mtedjltaﬂmoi"lqneflphtﬂ@@vapprme%fhfemeﬁsch@ser ves conprises

-a nunber 9 lﬁh%ﬁossl nitially, fruit ingredients, sweeteners and water are
bl ended toget A stabilizing 25 solution, such as pectin, is then
prepared and Geierdeyenies phmamfagiprs, i mense Remdiesipdratusiis eFEWd to produce -a

M XTURE. Al ssphS R6HRsHct SR cbitSbuR fo dr BRcdBateinifiPheal APYBRIEHI WAL €T 1S
evaporated to create a cooked m xture having a.desired_ soluble solids

cont ent . eyt dpsHRAmORg IORYIER {PF (oW sugRs iyl spreadyy VR atePP4B| e recept acl es,
such as Jealiﬁcethehfeﬂiﬂﬁ&sﬁ‘ﬁﬂﬁ&prda&dbﬁrbﬂﬂﬂoﬁfg@ﬁg&ﬁsﬁbsﬁhﬁit@bfoﬂmafoﬁly, the steps of

. Ki t I 30 int t
(776 " RPBERBOP PHEon APy er e o8 o S ogH B hiccown of  ho frui i
fibers i nir@esrssirmakingftuitsmbadcwitichrincpiporate therh, hendtog:keatdamk@readsgavmg oxi dation),
- and nytr ntor have
' .'atterrg';t e:jvg?%éti{i&sco %semﬁl'{tdgg%g%@%sm&%g%rléggﬁ &%81%?%‘30%% ci eg ‘Or_v ‘
di fficul tAnsswmesi digslofes thitiartibeially flevored fiit tprﬁedsmmﬁc&ctt!mseesomﬁme@@&s For i nstance,
1, S0t S VR R OV PR SRR OB 3Pkt rRELE By 0. 5, 190, 785,

Cel sner oses process for evap e water rom a fruit- based ‘
- product MW%WWWW)P@PW%S@W@I@I%W@WMWW met hod i ncl udes -

renmoving g a!rt?rlﬁlteﬁdcclfdttb&hﬂnnéta%s&bekﬁ&?«ﬁﬁc%&édﬂnd‘o Hngt ure of these

conponents with sugar. The renpved portions and the renmining nature are

then %%pepeeere}e%tyrfeewwaewweé%uewepmfereen?rrceﬁeee?eee The renoved
~portions heftmhbdaltﬂee@hvtnﬂo@mmeefﬂeatpreawetaentﬁteschmd% &g, 8k xture is boiled

11 2 ol 0Se SO MRtal LT SSRGS, Dol Lot mxiures, the product
“evaporation o atathﬁ:wmt d:ﬂ’&stt u@toe:rh to impouihg the fextub bidwbealdrio frait spreads -
o dzsclosed in 1.8, Patent No. 5,260,083, Brain mcorporated afat replacement ingredientintoa -
25 fuit s_r_)read rather than usinga reduced-calone sweetener, By using the fat replacement as an
. addttlve in a genera]ly fat—free food BIam Was able to smlulate the texture and lubnctty of fat
in a fruit spread product However the fruit spread required the creationofa .
mlcroparttculated mixture whmh destroyed the natural fexture of the spread’s fruit. Also
nafortunately, nse of the fat replacement mgredlen_t actually resulted in a higher calorie
30  product, while cooldng of the mixture caused the loss of some of the natural flavor _of the;
" spread’s fruit. N S | _
| Still other inventors and manufacturers have attempted to produce jams, jeilies and
other fruit-based products with a teduced caloric content by substituting oligofruciose and/or




O her inventors and manufacturers, in response to studies indicating that
~excessive 1,0 anounts: of sugar in. food products may cogbgtiobt%yﬁogsto.orr
exacerbate many health problens and to the resultant deSrre anong -
consuners for |ow sugar fruit spreads, have attenpted to = enhance the
heal t hi ness of fruit spreads by enploying sugar substitutes to produce | ow
cal ori e, woweusgar products. However, as described pel/usw/oasch sugar
substitutes and processes for making fruit spreads which incorporate them -
© tend to cidtieplice off sbmesqihe auga, Widl takigg ddvanigé ofhe Rnothin biiliciaghrbgertiss | ncl udi ng
t hose described in  U.S t.ent 0. 397.588...1n that patent, Antenucci
di scl oses&t’mﬁg Fiad nlfot?‘lu%gyybeﬁusae\%rag%}fe' ?Sﬁbteﬁ?ﬁl?négﬂjgessarméﬁa&élf“f’%i ent in sensory
( sweet nesjems andjelinstetdyto degrrdé fae gligafinutofe] apd/ayrinulin af highnedpegatdsend log| ari ty and
gl oss), . ok ; f X dability)

. aﬁﬂaﬁd%&a{ggg ngp (sa‘r%ff ;hfgg?pﬁ(?d%cts gﬁggﬁﬂmgrl@ﬁ’&cgsen% {ye: a@,%a?ea

properti €s as co elr natur sweet ened counterparts. ‘

 Ant enuci atermaty kesrqRroverdifiontty & piemptio exfend di shelfdifvef productsqenttiningr at ed a mul ti 20

- CONMPONeNt oliguineR¥%Sfa@kibafor fgakds hlS Bleh B, Sveh B koH it B PBR k! €S 10 pectin or’
carrageenan gel, ~ but utilized the conventional nethod of fruit spread

~ prepar at | R3fieigztion qopdiipnsmay sanseffigolizafigietgse tp dogiaderandy hengaybe delgBRI e st ep, produced
ca fruit sy pacy sefeipfid@n! virtdtRi07.s. Phith No.SARIMAdrekicdifer ent approach to

-~ inproving,.the. textu f.lowcalorie fruit spreads disclosed in US.
Paront | NotaTsg SiequlsT ol g RS R0 ot Broticicroas BB SRSGHARE | nr edi ot i1t o
—a 2516 r ubith peifieachditiadsifier, the blipofruttse @ro Aeated tharergl nitdivadngeofsweet ener . . By usi ng

the fat repl acenent., a itiye-in.a generally fat-fl food, Brain was
able to &F %?%Fg}%?é%?%ﬁ%ﬁ?%&gﬁéﬁ%s § 7 _y°_8¥?(’lf% 00 sgeandy) fﬁgrr it spread
product . seksesshibpasteurigagionf of enck preducte dfbweesataodilg tohile disclesateiobn of a

M cropar ty j : e Whj t ral ure of the
spread' s ?%%‘?Jm}ﬁestggﬁgﬁﬁ%ﬁﬁ%&ngotygfﬁ%gse%@%ﬁ%%%ﬁ%@%%&%&em i ngr edi ent
act ual | y- r esufipaliy stillother inyenfiaes endaegpefpqhsergigvantieranind to resplve fhe a8 ¥sbki ng- of t he

- moxtune GRBgRded HEbItPs Ii@bich3 IR cRHantidEor Vi b ookl B¥RAE pef the: spread's
fruit. Still other inventors and manufacturers have attenpted to produce
jams, | elRrpastionatfuitspready Toradpee thsdikelifood phmicrebidlogijat ntamipatigiced cal ori ¢
cont ent . byarsislraibrniabd thia Rhtbrdaded AT R&Rc AR WholSmRGiehely BORR WO 02/ 071871
. PCT/ USOZ#@G 95 inul.in in (gl ?(ie .0of sonme, of the.sugar,- y\%i | e taki ng advantage
‘- of the k 10 FPRPRYE BrBpET qlg?ng?o?ast%'ﬁ‘éﬂ’?‘°’??‘9f€isé°r1“gﬁ. off meigbesy Bat el y, because
t he abovaJ.sl@stetNoaih 88800 KWarglofi discleesthat DicropiologiiCiomgminitdiagted | el | i es tends
“to degrade the.oligofructose d/ar inuli t high t eratures and | ow
oy ol el el b B b8 G st B Bt G, BBRIBA f vt ooe maybe
i nadequattks, Wirkdod groéesmtht ormpefshelvatecbassigelie maxhefaintinkd durihgthaimatipt enpt to extend
the shel f-1.] . i i i r. S eurization
pr ocesses Aﬁgs\glgytgiag%ﬁ%ggg&ﬁ%e\ggﬁ&fﬂ%%h%ﬁa%@*%th%%\?\%d&?%]t&&%& - pasteurization
‘condi t i orrgterrbageddellys Afiar pastewsizittign pithecwatrs-basedjelorhola diuit inirgecteimtoce, be '

det ri mentgul b i Lov € % , ren. i U S, Patent
Moo 5 ani stz By G rl o b BIRE Sty ORI it S Pate
_past et i Flblp BFHDY PP TRR S corial dariptiess pnspiplly berry yarictieseof fraihepmact bos ‘_

_used in ﬁ-ui'tlgsp;ead products made with the Waredorf process. Moreover, fruit sproad < -

7 products made with the Waredorf p:o;cess have, or tend to havé, a texture similar o ﬂ1_‘at of o
o gelatin desserts (e.g., lJELL'O®), which are very watery and not suitable for sﬁt’eadiﬁg,l for |
instance; on toast. Further, éve’ri at reﬁigératéd fémperatures, fruif spread pro.ductsrprebare& |
30 using the Waredorf process have an extremely shoﬁ shelf-life. : i
o Thefefbfe, there exists in the industry, a néed fora [;roce_ss for making arelzcl_rl.rlc::"ecl.-j ‘
 calorie, natural, whole-fruit and!or'végetable spread w1than adequate shelf-life which does




25 st abl*e agal n

10 forth specific conditions (i.e., the oligofructoses are heated in a very
narrow range. of tenperature from 72 degrees.to 82 us for a
period of (%3’0115”300 seconds) for the successful- pasterﬁ@%égezgtlﬁs of such
products Howe rdin 0.t he scl osur.e huren, the texture
of inuli A% ?FF’%?V@EB ‘é"’&ﬂﬁ"g’&’ }ﬁ’ﬁtg’t‘t"f ﬁnm%g ?egr ees Celsius. -
Finally, v@hmulel(s) therhierand fowediboing thesa shdwthauflaal and emslatbi yeblest enpted to resol ve
the, "as yet 15 undi scussed, probl em of m c¢robiol ogi cal contam nation whi ch‘

may occur during the preparati on of fruit. spreads. To reduce the

l-i kel i hood ‘of mi crobi ol SWR%QEWNH@N War edor f. deternmnined that a
wat er - based | rod havi rui.t eces_Ima illed into
appropriate rfgceptnac elsH: tdf‘feog\/\?r}%lé mﬁgts é‘i’?r“f’%%?“%ﬁs r?‘oléesisp‘lagésf(ﬁ of f

m cr obespregaring 4 inf; anPat eapetable produd 83383 ing thédstepslof: f di scl oses t hat

m crobi ol ogi cal cont.am 20 oy f ge ir cept-acl es
~at a terrperatc[ re above a‘;d{'ﬂc’fgm d’y%&'l Es)elmg Sm?cg%ngw r%% MP# rgdorf

- process, svctebtmef oremnoin Memvmﬁeimrbmusjtelabqut ﬁﬁ)petrentrntt'the sitedgoddels Bng t he

heat i ng ¢ i el ling |
- agent, | e dﬁ&%' ?%ﬁl?rgseﬁtgldn %nh %gfgldje @?@A%?cg?t (ggg? gﬁg. zation of

-t he wat qreduets entl peetih presenitoh @n famoint frcsn |abque@t5etd> ahotltJS peteentpighetotal zed jel |y
product ﬂr&ﬁl&f&f g%ﬁod&tﬁ%tsu{ﬁcleh{tg%mld@i tunately, because the fruit nust be

t processth ress, certain varieties, especially berry
varieties, of fli (b)cannd;hngxe&mtm@dvegntawlpmmeslwead products made with the :

War edor f process i ‘;gﬂgﬁ redorf
process have, fégg ?%?f{tav%éul ﬁ‘%ﬁg{egj?gm{s?%% 10 that "h? Hﬁf]%\a :
dessertsiotiest@ (b) Wﬁtmmep&tmmglmeéomedwwmamh@gd not sui tabl e for
spreading, for instance, on toast. Further, even at refrigerated

tenperatures, fruit spread products prepared -30 using the Waredorf process
have an ext r dweirdinstecr secand ebfect df ftle preSbms risfention, theieds prowidedsa progess fohe

- industr needf %5 ced calorie, natural, o
© .whol e- f)r{) ?"‘a 3@@%‘3"5&‘@@?@%‘%@%’ ?ﬁﬁlggteéﬁﬁguate shelf-1ife which does -
W 0 02/ 07187 {=)not mikimg atissbstantialyracm rellhpefahawgrbelqvem@npcreth@r a figt

nutritiqnal e / e and for
. addr essi n%o?ﬂgaget a"d&{tthpa&m{ Neé dcgﬁ!rng%{ (t%gﬁggdf’ra(ﬁee&@lb \ \RY OF THE .
| NVENT| @NarAerg@mtifrorg aboutd thiabet- SQSpeettt orﬁfthetthel prodaat it sqlubkedltshal)’rﬁbet here is = =

provided a process r t '
Conpr | < PRt i §pans R PafteRl & ithefs philal o RUC LRI pARE BBLEATRAME
‘bel ow r @ioan treonpe framabeyt &S tcsubmtérpercexproesmmtal prcaluctaﬁunarpendddhmatbout 5to
about 50 fHercenft of i he total product, a soluble dietary fiber present in
-an am)u’f oM SBOUTY 5 to about 3 percent of the total product, and
pectin present. |n(b;1n amtimgtasbeomdpahaubftﬁe&taﬂqumhmnfﬁ&tpad/mewgetdﬂethe t ot al
‘product . for .a od of tine sufficient to forma slurry; (b) adding a
fruit arPotﬁ%?'l“It?P dlrable to the slurry; and, (c) pasteurizing the mxture of
. fruit and/or- vege(rc)abl @m&ﬁﬁgjhéynmsufﬂmr@dfor vegetable and shury resultmg :

o from step (b), wherein the pasteunzmg is performed ina heat-exchanger

According to a ﬂlll‘d aspect of the present invention, there i is prowded a fnnt product
'composmon produced by the process as deﬁned above, ‘

Accordmg to a fourth aspect of the present mventlon, there is prowded a ﬁ'l.llt and _
vegetabie product composition produced by the process as deﬁned above '

Accordmg to a fifth aspect of the. present mventton, there is prowded a vegetable
product composmon produced by the | process as deﬁned above




fromstep (b), wherein 'the pasteur|2|ng IS perforned in a heat- exchanger.
- According to a second aspect of the present invention, rovi ded a
process for preparing a fruit and/or vegetabl e product %§ﬁ§?§§?£g the’
steps of (a) m xing at substantlally room tenperature or bel ow room
‘tenperature,  a first portion of a total quantity of a fruit or veget abl e or
a conbination thereof, a sweetener present in an anount from about 5 to
- about 50 percent.of the total product, a soluble dietary fiber. . present in
an amount fromabout 0.5 to about 3 percent of the total product, and :
pectin present. in an anount from about 0.5 to about 5 percent of the total
~ product for a period of time sufficient to forma slurry; (b) adding a
second portion of the total quantity of fruit and/or vegetable to the
slurryj and, Bmﬁbﬁasﬂm&ﬁhpﬁngﬂmmmmnmmmnmeaphm&mummhngdﬁmmmuggetable and
slurry r e is perfornmed in a
. heat - exch%%%%%ﬂﬂ%%%%ﬁ%ﬁ&ﬁggégﬂegﬁgf%&h&nggﬁmg?ﬁ@ §$%§§§g% i nvention, there
i's provi dedorvesetable(s), or eouibioationsdhsrep®d Mord ronicyrdydn ieefissed t he process as def i ned
- above: Ackibilii, 1 pRucheddln ARBREL o Rlock1Riing 5 6 w6 QL) RR, there is
"~ provided a fruit ana et abl e ct co on produced by the process
-as defi néaakm&lﬁé‘\‘}éﬂﬂdﬁ&“@ eﬁgeqd@méuqhwaredl&g%ébﬂc%ﬂ%ﬁ@ontea?%ent i nventi on,

- therejpi qmﬁﬁ%made@sfhsammem QirpkdeLoontastO ﬁm@f@?ﬁée&dpﬂﬁu@é@ﬂh&ed by the process

“-15 approachi ng

-as- defined, a to 2005 Brlefly descrii t he present :
._nlnventlodmyﬂﬁﬁ$W?E§Wﬁmﬁ%§€@§§mﬂ Pﬂﬁwm a reduced-calorie .
, -frg;t andueﬁm,mﬁhﬁﬁhaatﬁmﬁeﬁc&ﬁmﬂmebu@hmﬁméaudmmgwwwvﬂm nat:Jra: fruit(s)

- -and/or veget ' i.nati ereo arly, inits

X preferre @ﬁ%ﬂ%&ﬁ%ﬁf m@ﬂ% ?%%8%? v%ﬁﬁm%‘mg%ﬁgwgﬁﬂé @U brocess,

i ncl udi ngvaa@bhspmdmrﬁmﬁsmdumd@phap&mess offtikpiraagnt mvehtianiptovidadlaeor veget abl e

spreadsp r d 10 havi ng

'|ncregse ggfmﬁp%%ﬁ gﬁvgﬁggégghgkk%mgﬁaéﬁﬁyiléwé%éﬁﬁﬁe?process pr oduces,
ccafruit faﬂdﬂmﬁymm,eeﬂmmmm and tefnoedicalotirscodténtesol or ati on and the -
~-.reductio %Eﬁ&ﬁ hat occur with fruit or

vegetablqgmgreéga%@%gmg S nagﬁﬁo m ﬁ%en |oﬁ%I -processes which include a
" cooki ng and/dHW@v&ﬁéﬁ@MHﬁﬁ%ﬁ%mmm?ﬁﬁkﬂwﬂm&n&MmWﬁﬂnmkah%mﬂ@tspread
-.pVOdUCtScQ&Q@H&?Qm@¥m&ﬁﬂmﬂ&ﬁﬂ?§%m@&wkpﬁs&mx pb&%%%%hﬂﬁaprOVIde flavor

fres

hat _of uits, (or vegetabl es) exture and mouth feel -

~ super Por Hgh-teppgratugyshor-ime(FIS T ﬁﬁ?%“@ﬁﬁ%%‘&“%ﬂ%he tagifiqupleeoking 1 ees an d
preser vessnd aaaﬁbﬁﬁaﬂpte@dm@ Bly Unibmine SRRENepddble(sy, eFdRfbithtibdthereof with

| ‘tradi tional pared fruit or. yvegetable read roducts. The process of
" the presé? &W&ﬁ STUERO %ﬂ%?ﬂ?ﬂpﬂﬁ“FﬂgW%?k”?%ﬁ?ﬁﬁ? AP ri ent | osses t hat

example and not limitation, fruit juice concentrate, invert syrup, corn syrup, high fructose

_ corn syrups, maltose, cane syrup, honey, polyols such as sorbitol, mannitol, glycerol,
25 propylene glycol, fruit juice_s or any mxtures thereof, .and, (i) soluble dietaty fiber such as, _
- for eﬁtample and not limitation, fructo-oligosaccharide or inulin, and pectin, and by then
pasteunmng ‘the comibined murture in, preferably, swept-surface heat exchanger, a shelf-
" stable fruit and/or vegetable: spread product having less sugar (and, hence, reduce caloric
content) and more dietary fiber is produced. The resulting fruit and/or vegetable spread -
30 products have good textural quality, intenise flavor, and maintain the color and structural
mtegnty of the whole fmlt(s) and/or vegetable(s) present therein,
Accordmg to the preferred embodlmenis described herein, the process of the present '
‘ mventon uses less sugat than is used in MOnal fruit andfor vegetable spread processing.

- Aa




occur during conventi onal proce55|ng of frU|t and/ or vegetable spread
product's by using a 20 high-tenperature short-tine (FWST) E% @ﬁrlzatlon
process instead of the traditional cooking and evaporatﬁg PoCesses
conbining fruit(s), vegetable(s), or a conbination thereof mnth a
honogeni zed slurry of other ingredients, including at least (i) sweetener,
- such as, Wwowergtanpl e and not limtation, fruit juieercoanesestrate, invert
-syrup, corn syrup, high fructose corn syrups, nmaltose, cane syrup; honey,
- pol yol s sgichyedifotichQf thé fupdr conféﬁﬂkmefs(ﬂie,mcﬁl&_)éﬁef&bolor%?n ﬁg]@ﬁééﬁlﬁigﬁ;u_ﬁgycol , LI‘ ui t
juices or_any mxture ere i) .soluble. dietar i ber such as,
for ex arrpﬁn% %’ﬁ%?‘aﬁ{ﬁﬁpf?ﬂﬁsrﬁf?qgﬁtﬁ (b 28 ‘?°F’B{3?dt(§‘-’ 8’12’ F@%’é”é‘ﬂ% §€"B" i nulin, and
pectin, amﬂmhyﬂﬁbﬂmmpﬂmmﬂmmmﬁmﬂgmﬁhﬂmcﬂmhﬂmﬂﬂmmewun9whﬂum@meferably, a
“swept surégg&mpegau)é%han | shﬁ{son=f ﬁm&ﬁ”hﬁ a g egetable spread
pr oduct- haV|ng ess suga uce caloric g ent) and nore
~dietar§ hm@eﬁlmsd@wnmﬂmédn&ﬂMenhﬂﬁummrﬂ@wnﬂﬂmmdmﬂuﬂﬂmmmve@etabIe spread 30

-.product s M3 ﬁﬂﬁ nd maintain the col or
and str uc{?&x&? I ntletetgéglg hfngt eﬁy\tlﬁh&fﬁ"&% /o“? veqet abl e(s) present
“therein. AccoB%MgﬂltﬁoqeﬁeftberIﬁS@F ineegtionnilizgs whe lt@éé‘éf?fl"%ﬁb #&rein, the

process %&Bﬂlﬁmﬁﬁﬁéﬁ'ﬁ{moﬂxﬁ‘ﬂﬁG?ﬁnﬁl'&r#&é&éﬁéﬁ&‘if&ﬂ@@ﬁng}tﬁ@&uhﬁg #ged in
traditional, fruit. and/or vegaﬂta | e spread processing. 4a 6 Cctober 2005 WO

02107187 BSereRSiablo SRS BRI Eve imgERYed SIS ARTFRO WAeE GRPRR L8Nt | overs the
- i nci denC amdbr vicwBI0 kiéad prodibts irilitoRBy Metks With hidB filif dé vdgetatMjelésar By eget abl e spreads

~ products ar to .t i scol oratjo rsin

“traditi OH%P?W&WWB?FU@HO%@ ?"%‘?‘%ﬁﬂ”éan F?“ﬁ?a?ﬁ'ﬁ%& &7@5‘& abl e spread -
pr-oduct s)spmkdlmdteseiﬂg;mesmcmfmemmmﬁm@entot‘mmkdemfymlbﬁmt(é)r owni ng (al so
referred t | f | ess sugar al so
Fesul 1o i vl RLiRE R L o e Pl R Py ]

' n that are nore
amenabl e mnm%mmp&m@ulungmmvwﬂa@mwm@mm@s pPdsttywsingzat i on process.

" Becaugg the.Rt@ o fruit(s) and/or
o ..vegeta edgg‘i &ﬁﬁ%?@éfoh%ﬁﬁatlons t er eo%Ll Ffﬂeéu‘{’% Aﬂ%}lglt]&gr veget abl e -
jui ces fdtegﬂab’&(?lﬁf‘twgiostbh*éem@@tﬁpwwWWFW@HM@WW@@!&@ e spread products

‘have i MproyBEatdndelRoishe %&d&@stﬁfb?&n@éﬂ%ﬁrpﬁ‘déesﬁl& fruit 10 and/or vegetable
. spread products tradltlona such frurt or vegetable juices. By

' usi ng pasteurWﬁf“F‘tﬁ?PfﬂtﬁPfe??Ftd?"é‘!%‘P‘Iltddthﬁﬁtlwefl“‘é?ﬁﬁE‘b"éﬂ'P’rYﬁgeﬁéel n conventional
fruit. ancbb@mﬁmeam@tneynaﬁenﬁeﬁfywceﬁaﬁ@as@guoﬁtttﬁnap&ae@m of thgI pEe)sent |

“inven not .".coo r ve etable(s) into
“‘nush é#] 6% Wtﬁq ﬂ%‘g‘t”r"g? \A@?"Fem%t‘?’ g‘i\t’ig’? ﬁt@a&“ﬂt@y @ hereby. -
-enhances tb the frbicantiioregeible kjiead produdtk pnodhgedfﬂianabtr nancheinciessgbt abl e spr ead :
.products aste r|z I.Nst ea the vitam ns
and ot herElb O{Ptﬁtgl eni{%wn%fm@?ﬁc%m ?’ﬁﬁe nal chth&%ompm\ge“%?rg@ﬁ s) are not | ost
‘hy the prfeslent process to the sarre extent that they are | ost by the

‘evaporation 01% addRRRbo ehl elvi’a&l a&%&@%&ﬁlgo ﬁ{e s { v%,maxsgst bAfi@L Processing.
- -The process 0 (%B ent |y}1vent Ion a cf ?or?a y produces fruit and/or
ve get abl éemperature short—ttme (I-ITST) pasteurization, such pasteurization contributes to increasing
o the shelf stab1hty of the fruit and/or vegetable spread products made by the process. The sheif '
- 'stabrhty of the resultmg fruit and/or vegetable spread products is further enhanced by the -

_heatmg and packagmg steps of the process which are conducted undet substauha]]y closed

condmons to aidin ehmmatmg the poss1b111ty of product contamination and to reduce
30 product oxidation (and, hence, discoloration). Notably, the results of testing on fruit and/or
- .vegetable spread products prepared by the proccss of the present invention seem to indicate
' that the shelf life of such products is significantly long_er than one year, -




~ products |s sn Ga

~spread products that.nmay naturally fortify.a consumer's gastrointestina
.- tract. Mre 20 particularly, the addition of dietary flb(%5¥ & in the
preferable formof inulin) by the process to the fruit % 8F'vegetable
spread products produced thereby, may cause increased absorption of
nutrients in the consuner's gastrointestinal tract, thus providing a -
nat ur al hewbhﬁwnﬁpod In addition to the previously segeioised benefits of
the present invention's use of high 25 tenperature short-time
( HTST) . past eurgugsd, o ﬂ%uahm@ﬁ@hﬁmmmﬁﬂﬁmmnmpm&mmmmﬁhmaaMMo i ncreasing the

shel f stabll th é Mg%%@m gj J.eqpl cts made by the

process. %%gqt?a&pm?"%sqa&ty g’?{)t esult1 n I’UI thaﬁ&%!ﬂrg veget abl e

spr ead prmm@mwmmwewg@hhmémﬂbwm s pgsubstidlic kagi ng st eps of

| thg PrOclesfﬁeﬂélhQﬁtﬁzﬁnt&ﬂﬂ@b&tgﬁlﬁbnm%m&u&ﬂmﬂm;ﬁ&)hx)ﬂmw;.fl "'s)cogdl ti onz to
al |ne|mnat|n t he SSl DI ct £ Lon and to reduce

30 pr odticthe ¢ BWW%“?PF%F@&M%F&W osn‘(ji1 Eﬁ%fﬁm 450 the results of

.testing omi:ﬁmmmeaﬁewﬁnrcuﬁmﬁgaﬁabluammnmmtﬁumm’psveaﬂf@]ﬁaﬂm by the process

of the Pr &; R nopdbgdie that the shelf life of such.
%él can%lgka%g)mggr tohg]h oirtf'e year., 6.CQctober 2005 WO

02/ 0718, 11 PCT/th&} is discldsddhereflan trhierimetthemgke ardwsd- eforig, matumgl WAV nvent i on
enabl es p%&dﬁ&%ﬁé&bl%%mfa &ct%ﬂﬁ%&é%@%oﬁoﬁ%ﬁmlﬂﬁ&dum s made thereby,

. preferably ho ;{cg@p the fruit
“.and/ or@ A& %'f%?a" &e%u%gu c%;%? e cgﬁﬂl séﬁél %’aasubst antially free
from cont a@w&mﬁememMWWOn due to oxidation of the fruit(s) and/or

- veget agl e(s): inua&reﬁbdam(emoeme Pl iventioR BiaEido Bk @ Sduced-taboria, natrali whalepit
repeat

. repe ) uc | s m cutlery in order
.ta use or i ‘ﬁﬁ%‘"%@?%ﬁ"ﬁ}gﬁé a‘g%‘g?%w?%e&%?% %Ffs and serves to

make the pt@tdﬂe{’s)shemm @mmworﬁg@hbb@wfwéwd%%ﬂqﬂ@n enmbodi ment  to
“make a ﬁﬂ 8 natural, whole-fruit and/or veget abl e spread

.‘-produc Whl ch suffers |ess reductl on of the natural avor. 10 of Sﬁ :

- fruit(s) and/ &tmwgae&@wbw} ofthe@repsuhinypatiqniegy by Gaele;” H{&"“Pﬁﬂ?‘f“’f‘?ﬁﬂ‘fﬁé 4/ or
.veget abl eﬁsmmdmg_ ROhped it st @R iienkiatnaF thpfditd asiés. - Anot her

enbodi nent.. of t RLe ‘et d-cal ori e, -
natural , WRSTEcH Sh ‘?"F“&Wgs‘% a?l%gé&g%):é%% e sprém plrétosé’ﬁ%k%\%hlch suffers

“-':'_‘_:Iess Iosscwemb@MWmnal content of the fruit(s) and/or vegetabl e(s)

| -theL eigy duri ngulDd’n@lﬁ&%ﬁbd&ﬂnehtBﬁge Jrfslbﬂt tnveast @be!%%k@&%&c&ﬂaﬁﬁﬁ nfdirflghdles made
Wt COI’]V I'],t roces L.l . pr esent " _
‘i nvent i on &Y a%’%"??éﬂ‘%“ amf‘%\i’i‘ d“’%’gﬁﬁhﬁﬁ"?ﬁ‘g m’i‘a{lw ntlogﬁgnd/ or vegetabl e

- -spread pr it

mwrw@amﬁ&ﬂﬂswﬁdhmmemmmmmg@bsmﬂdt he-fruit(s)
and/ or veget s ag Sikdng processing than fruit and/ or vegetabl e
spread; product ﬂ?&iﬁﬁ conventi onal processes, Still- another

= enbodi nent’ of Sttllheoﬂpﬂ @s'@ﬁltnemt afAbsnrésem invenioh@n boto makea redured delerisnaabGPPE .
- nat ur ds; nﬁi@dn@‘er vegetablé\_ spiread. pi'odnct havmg hestar. ﬂavor than Huit and/or vegetablé spread

Lo ;pmducta mﬁde wifh, co;wpnﬁonal Processes. :
L - Still. another embodlment of the present mventmn can be. to make a, natural whole—frult and/or o
G ‘fsgefaﬁie spread pmdmhavmg fewer calories fhati ﬁuﬂ; and!or vegeﬁahle spread pmducts )
. o withceonvertional procssses. o
'p . n still another embodiment 6f the present invention can be to make a rcduced—calone natu:al whole-
7 aitandor vegetable sproad product having Tess sugar than fuit and/or vegetablespread,
S :Pmdlfstsmadewitheonvenuonalpmccssesi ' ' B




. fruit and/or vegetable spread product which suffers Iess di 'scol oration of
~the-fruit(s) -and/or vegetable(s) therein during process“? %Og‘rwt -
and/ or vegetable. spread products nmade with conventiona P65 0e%5es. St |

anot her enbodi nentof the present invention maybe to make a. - _

reduced-cal orie, natural, whole fruit and/or veget abl e s&r ead pr oduct

havi ng bet’t"@rﬂﬂ‘ﬁﬂ%‘/or t han fruit and/or vegetable spr&SHY ducts nade with

~conventional processes. Still another enbodjment of the present invention
can be to maketillmothatembedimenigige@repiat intention ey be 1 Bt siprsamtunt olide

havi ng f evastaoidrQédetie dphadpriditthivin Rdledfcydatiah el poergtproduct s made with
conventi onal Sti other enbodi nent of the present invention
can be to WWE’@"&%‘%@ %qun#méptgﬁﬁ%ral whol e fruit and/or vegetable
spread prioduct Swammgedlbe&mem ugmpréslsmmvénﬁw thay®8 €/ niike ¥ R@REBAIfRe, ShirdAthole-
gr OF:JCt?} f@@tﬁnmﬁg it ﬁﬁﬁfm%kn e s%ﬁﬁ!ed:emﬁﬁgﬁts%%xg@ﬁ%to\i\OKOZ/ 071871

ti anot her odi. t t he ent ventl n,. my.be to.nmake a
_.r educed- ¥ ‘ge WOWE P lﬁ# YO EP R br oduct
havi ng nnrtﬁ;;@dectr.ary fiber than fruit and/ or vege_t abl e spread products nade
W th conventi ] Jmoﬁ’t&%ﬁlﬁ&ﬁ&'ﬁt of@re bHenﬁﬁ\@ﬁdaﬁém%m%ké'ﬁ@&uc&tcafoﬁ@nﬂrﬁsent

-invention uced-cal ori e, natural ole- fruit and/or .
vegetabl e “Q’ﬁ%‘@%”@%%%ﬁmﬁwchﬁw!ﬁﬁgh%%ﬂﬁém&% ryeeslle  such as

i nul i N repreademsde With Eontinidipiprocqget abl e spread product w thout adver sely .

- affecti ng the exture.and/ or. color. of the product till anot her embodi-ment
of the preserﬁ'&lla?'f\?béﬁ?n?%ﬂmﬁué#ﬂgeé’r?@t%ﬁ? éatfbéd?ﬁé‘ﬁaé -Fatorie, natpral, 5|

whol e- frumh(ﬂa'ﬁ@@ﬁfﬂwmbhbﬂt@dmpm @h‘#@n@é&ﬂ!’@f texture than

fruit andAgipses gﬁ@%ﬁw‘,@,@d‘&q BeiGtoddst N convent i onal processes. Still
~anot her' enbodi_nent :. of

e I nvention,c

reduced- cal or|SE’1mﬂ'ﬁ?’ﬁ?‘{éﬂd‘mﬂﬁgﬁ‘éPﬁeﬂﬁ"fve%‘?&f%lbcg"é‘é’g‘fae‘?“é:&?cﬁlr%%%aa product .
havi ngmonmmammabrwmmmmm@tmme@mt orvelpy; dals nmade with .
- conventio E%ﬁg“ﬁg EI%&QQ nt. of the present invention
- .Can be to- rraﬁnaj h%dgﬁv?ﬁ; l‘%ﬁ‘fﬁ?a mﬁl e-fruit: and/ormfﬁget able -
spread pr oducStillissahenemtisgimens pf thyaresprt ugvation carprtte ke agiducpdrelon

© whole-fiuit and/or vegétable spread product having. shelf stability athastcompmb‘!@ iafﬂaat :
of frisit and/for vegetablo a;meads made with comfentlonal ProCesses,

B 20 .'; s . QOther embodlments features and advautages of the present mvenuon wﬂl become apparent _
' uponraadmgandundemtandhgthepmeu; specification.

DETAILED DESCRIPTION OF THE PREEERRED EMBGDWIS
" The present invefition eampnses a process for manuithehmn,g,, orprepanng, @': i

mk@ndsweeaenermeombme&w;ﬂlﬁa siuny miﬁmnms;ntmgm orblend;
wh;chis subsequenﬂymimd o sﬁbstanhally aven wnsxstenuy Fmal]xf ﬂxe _";f sffing
i anﬁpaclmgedinprbduetfqm




fruit and/ or vegetable spreads made with conventional processes. Still
anot her enbodi ment of the present invention can be to nmake a - :
reduced-cal orie, natural, whole-fruit and/or vegetable st(?Cé%?BrzB? duct
having itself stability at | east conparable to that of fruit and/or
veget abl e spreads nade wi th conventional processes. O her enbodi nents,

- features,waesl7advant ages of the present i nventi on weetusop@mense appar ent upon

readi ng and understandi ng the present specification. DETAILED DESCRI PTION .
OF T]IjE PREFERRfé 5B ole NG e E}Qetepsﬂ&emd pﬂe?&@&hb?lﬂnﬁﬂﬁ@ébﬁﬁﬁ a pr chlss for
manuf acturin epari,ng, uced- calorie frujt a vegeta e

Spr ead prBHHER o TR AT B Ron TP b o S S eagy o

conbi nati@neoﬂbbﬁﬁcﬁ(ﬁfereoﬁeﬁiamhlngeﬁms@reﬁdﬂr@ihctmiteﬁaéta:edbeenbodl rrent of t he
‘present invention the cess |n | udes ura eps. First, a
portion oF=PREHER} Bty g‘?fﬁ"f% goefhmv\ﬁwsgf v 1?’“9’%‘(%’5"1’%3 Flord %@get able(s) in the
spreadS(oaxamplmdmothmttanommahmheellﬂhpa@@ummahmewobmemtm ng soluble dietary
~fiber, an @ﬁ!g Then, the

remai ni ngeqar[))gcﬁr %ngﬁe%%%lg@w&{}%% th |e%§ Pmt%g%{ga ?Flg{ﬂ]? %h and/ or
veget abl ei{lgf)dle(lfeﬁeﬂleeowﬁmhla,tmmmﬁlmmyh@ﬁmeﬁPnéoifdons*emaéwer are conbi ned

‘W th the e'a%ﬁaaomma‘seeaeeee@estuhpeenmw&meracepemm whi ch i's
subsequently mxed to a substantially even consistency. Finally, the

~resul ti ngeTdrics Vit the finstreefagd yobadiment éf ahigh Rhegdiguid pixgh Bt hat or m

6 Cct qberavasﬁeﬁmeeomeea(amemeseaeemeﬁsemeaomyhe detail, the
first ste of th%ﬁ{jlrSt eferre enbodi ne %ﬁfmt t he .present- _|nvent|on' '

conpri se Mﬁfteﬁ visjon péf %‘?‘?‘“‘r&f’ I et of B PEFYi ¢ (s) and/or
veget abl eiineheonnﬁludeaﬂ-_eofétefnﬁ&typesoﬁnhﬁrmi:hbmﬂmbthaewmdomdtheusfe| nal spread

product Wlf B er %m%!lgenge Xs fItI mba?so understood that, in accordance with alternate -

embodiments of the process, other ingredients may, optionally, be added to the shurry to
15 ° provide variations in ﬂavor, color and/or texture. Such other edditional ingredients include,
for example and not limitation, spices, acidifying agents, antioxidants, isoflaviss, soy
proteins, nataral flavors and colors, buffering agents, preServatives, enﬁfoanﬁng agents and
nuiritive carbohydrate sweeteners. ‘
‘Proceeding in accordance with the first preferred embodiment, the emulsxﬁed sluny 1s
20  combined with the remaining fruit(s), vegetable(s), or combination thereof (i.e., of the total
qnantity of fruit(s) and/or vegetable(s) of the final spread product) to impart flavor and witha -
Tiquid sweetener The sluny, ﬁ'u1t(s) and/or vegetable(s), and liquid sweetener are then mixed
in a mixer for a period of time appropriate to produee a mixture, or blend, havmg an even and -
desired consistency. Dunng combination and munng, the temperawre of the mjxtute, or -
25 blend is kept at or below room temperafure untll the blend isheatedin a scraped surfaee heat
| exchanger, as  described below, to aid in preventmg flavor loss andfor color degradanon. Lo
| 'Preferably, the mixer is 2 scraped—surface mixer such as that available from Groen (i. e Dover
Industries Co.). Ltis understood, however, that the scope of the present mven’aon includes the
use of other types of mixers available from the same or different vendors. '
30 Once the mixture, or blend, has been n:uxed to an even cons1stency, the nnxture is _
| ,pestemzed by rmsmg and holding t_he temperature of the blend,_ pre_ferably, ata temperamre ,
in the range 0f 165 °F (74 °C) to aeont 225 ‘?F-(l 08 °C) fer a period of time (i.e., “hold time”)
between 10 seconds and 10 minutes, thereby killing any microbes that 'may be present in the




conponent, and pectin. Additional ingredients such as glycerol or pr opyl;ene )
- glyeol, for 5 exanple and not .limtation, may optional I% be added '
accordance with alternate enbodinents, to the fruit(s)

veget abl e(s), dietary fiber, and pectin. The combined ingr edl ents are
then, preferably, mixed with a m xer at high speed and at room tenperature
for a perwodxwis7ti me sufficient to forma slurry orPewmusozicons. A nm xer,
acceptable in accordance with the first preferred enbodinent, is a high
shear | i ¢lsadl Tﬁé%@ﬁrﬂdt&h@humndmmeream&hhﬁdﬁﬁhdty@mfﬁmmdﬁ&i kwi fier (a

di vi si on_of |canlnred| m hear Mi xer
s (a divi %ﬁe%@?ﬁm@%edm esPIeaﬁemd?lztan 0“36 %%SM%P%WHQB% god that the scope
of the prepeive tempemtersandimld tingh ofi98 8 C titid 0Qiweonds aropprepriate. yrealyl i xer s
aval 1 abl Giohg QML OIILero SR iR Bikud RRadAS el (L elynd B 0TS, 1L s

al so under’st oo , I'n accordance wt & nat e. odi ments of the
_ processs P@tﬂmﬁﬁmngredl ents may, optionally, be added to the slurry to 15

provide vari gl ﬁﬂe%@yﬁwdmhﬁmmeg&s&gmog feSuch ot her additional -
ingredients inclu for exanp and not limtation, spices, acidifying

© agents, awteweﬁwoaaﬁbeblenﬁeeﬁqf%?dw sweptyurfaps syt EXchanger BaYIngPISIOT £ | avor s and
~-cal ors, lﬂidfefcﬁﬁzﬂd?@ﬁ%ﬁthﬁsmﬁbﬁﬁﬁﬁzﬁgwﬁéﬁ%&g,tﬁ&dnﬂ&&%nﬁ@haﬂﬁmS and nutritive

- car bohydrate ) ner Proceedi n or dance .wi first- preferred
 erbod oA AE PG G DN Gl e BT R YR et g
~fruitios) desitﬁ@&&l&l@l‘cﬁ(ss )A sv@ﬁt—s&ﬁiﬁﬂeﬁt&idhﬁ@erldﬁ@ptﬂﬂémédcmﬁamevﬁﬁltﬁehe t ot al :

et et R SRR AL B e Rl ST P oy

. veget abl &bgl., A@n@p&ﬁm&d—s&ﬁ@eﬁmhangmdsdﬁ@ﬂamm&dﬂamgh\dnutnaxer for a period

of time &P&&Bﬁée%&u&&ﬂs%b’@% %MWO?W&%@SRL%QQJ&@%&Q%@” even and

desired consi stenc nation an enperature of the
i xt ur e, blerdipthe emembneh@fﬂewlbéqr,mdmwﬁm@ﬁmme until the bl end

©is-hept egmhdﬂlaﬁsfp%ﬁ&ﬁ&aﬂiﬁécéﬁﬁmﬂ&?&m%&ﬁﬁwﬁ assodited A8RAGEd thed below, to aid.
.in preventin |'avor | oss and/or color degradation. Preferably, the m xer

is a scrapediagiest awkurmbon, Suh atepiseronbent exchanerrs ¢ eommoglifoddan. (i e., Dover
| ndustri eefoGeumuse}andhrsaemrﬁhamom&h@ﬂ\a\@emcﬁehﬁtsmiebedmee of the present

. invention i |.udes se of ot her t es.of .mxers_gvailable fromthe K -
- .same or “i"?i‘r’"é’ﬁ‘&e g’étr s"%"f@‘?é’éeseflﬁe o fngludes thg psegf 88H  has been ni xed to:
an even: tbﬁ:ﬁ&tt&&s?ﬁlﬂd/IJmeﬁ mmﬂweqwnenqmmetﬁasroewsieemﬂgwbIMI sing and. hol di ng

LB LA U e B S B TR ¢, L U 10 O

Ctime") be«tgvtdﬁ‘spxbﬁﬁ)sﬁbanmetsaﬂambleﬂmartempamm,mthd’mgeb@ﬂlskl?tolabquglﬁany mi Cr obes that

b 20 8%{ 06995 bl end.” Th
--P?(;u?rgd?%egbgt%{%mgln%gpﬁﬁtb%ﬁgéare e er#%éﬂg%g %Jﬁg ypes of ]epu”(s;a
cand/ or  Yledhrenish & fogond predpheyriaps bat axehangpyovhioh issblitapiatichiroilar tajthd firsf or  certai n
fruit(s) m@eg%%eﬂee%eﬁgee(@i% aeeeeeeawe%amefz@eyseﬁ and hold times of 95

- C and 100 econds are a ate... Gener al
. However, in order to cool he blend, the heat exchange mechum, preferably, mcludes, but 1s

o not lmnted to cold water, sweet Water, ora reﬁrlgerant . .
Once the spread product is partlally cooled, or chilled, the spread product is packaged,
- Wlth the paekagmg bemg sealed immediately to mm1m1ze the exposure to air and, hence, to
new m1crobes, spores, and other forms of possﬂ)le eontammants Preferably, the packagmg
30 includes squeezable tubes which are filled with the partlally cooled blend ﬂ'n'ough use of a
B tube filler. The tubes are then further chilled to reﬁ'lgerauon temperatures to proteet aga:mst - :
 the breakdown of the fruit spread’s texture, ﬂavor, and color 1t is important to note that, at 7
lower blend temperatures, the packaging, ot tube ﬁlling, sheuid be perfonned in clean rooﬁfls




hi gher. tenperatures-are-conbined with shorter residence tines to provide
satisfactory 5 pasteurization. -According to the first préed c‘rimr%losenbodl ment
of the present invention, the pasteurization of the blend 1s"pérformed:-in
-a swept -surface heat exchanger having one or nore cylinders of a

parti cul ar y .punpi ng, or passing, the blend t h The
precise n %@ﬁgﬁd size of the cylinders is, generalq'fe'y E‘Eased upon the

capacity and. .t hroughput 10 desired J‘or 1 r ocess. t -surface heat
exthanger BRLERTE BH R RE LIRS S S ment |

I ncl udes afthapmgdnanteyﬁonmdlnde,so&erformmfhakaglngﬂmhumeﬁ‘roﬂzhyyposef feet in |engt h
An accept ﬁgl‘”%“é&@ﬁ urface heat exchanger al so .includes a jacket through
whi ch a a ange medi um such as | ow pressure steam or hot water
_passes to caub@c@@mw@lmmfe@mdlmmtvﬁeewwmmn The preci se~t+ength-—
of._tNe 5 binalfilltysifiiprith el GroketfiambbdindiER Gl Whrdpltfs ot 1 | CUI a7 SPT ead

product and the  conbi natioh of tenperature a assocl a ed resi dence tine

needed t osweripst solyylsdictarydibsraed neptin. Tieshrgipibipn combingdeadmiredyyithdbechangers are

- commonl y mmpaﬁelgﬁmtre ‘fe%o@mrsﬁdm&mﬁeﬁﬁtmaremda@%ﬁrom vendors such as
APV, Cherry Bur Laval:. It is_understood that the scope of

i he preseff® rnrﬁrerﬂdﬁerneﬁ&tle&é@eemz%eepe&smhesmwﬁﬂe% es, hold tines,

- fornms of mlﬁammieﬁzstpaemdremaiﬂomdﬁmjor past euri zi ng the bl end, 20 After

" past e rrzatro t.he ble,nd e re Jﬁ% ead duct (|.‘ ., a fruit
~.and/ oﬁ . eg@l %E‘F VP ) oS %Bt%f‘)’v “’f’adh"& tenperature in
the rangem&mﬁﬁo Fprbdnctaﬁmmpleiﬁ‘iontdnlﬁlatem&areahlclpde, bdn&epcalﬂnitalto cooling of the

_ “blend.is &99&1%“0%&9“@}{”0%‘&%%%““9&%9 n afr-%thnﬁ %J’enygn'%l’;[ grough a second

- swept - sur de hea ex’chang y Si to the first
- swept surﬁmwmmemmmwbmbd,acmﬁmmmdn@ﬁwe to pasteurize

the bl eNGtoods root, KRS hone), Bughlsfliots bfbnf Qinkldf s Hhacdiofical exchange

medi um pre to co wat er , - sweet

- wat er Sorwig @m@@@ﬂ@mmeem@twrnew%mww@qdar |y cool ed, or -
~chil led, &REs R mmu%uﬂsw%eﬁe@opee%tmee@&mlﬁw ng being seal ed

i medi atel y 1o mn.mze the exposure to air and, "hence,. to . new m crobes,

spores, aREAYET- Tea tﬂfsvo%?%?mm@&ﬂ?rﬁ%%@h?@“%%%w the packagi hg
- 30" i ncl udRsordg Wﬁhﬂcﬂaﬂﬁﬂﬂﬁ)&e@éﬁb&éﬁlaﬂoemlﬁlhdublﬂﬁﬁ’ﬂrﬁ)land&é%mﬁﬁgsj ially cooled
en turther chilled to

" -bl-end through use of a tube filler.. The tubes are t

refrigerats th?]?-f Bratures to protect against the breakdown of the fruit
-spreadbs textwtﬁdhérhﬁ\mrtmaﬁda@ﬁﬁeﬁ’rmcluﬂésah}&aﬂbdm&&tﬁ&ﬁﬁblddﬂ note that, at

| ower bl end, ures a or,tube fil houl d be '

per f or med™} Vhdgng% %ﬁﬁst‘%ﬁ‘&?’g”ﬂ@ %@é ?‘g M%@OZ/ 06995 to aid

in prerverﬂmmgto,pmmnaqdmhermun@hMMnbgowhandb& Inudin &lagedm | NMportant to not e

;ggrag Lohe RRE s welsold1E nBLERERL Y AU ADNDEh UGS B Bkl ™ OF Packaging
_ mnatureasplant storage carbohydrates. Ohgofructose1sasub-group of mulm consisting of - :

ﬂ

2'5_ polymers with a degree of polymenzatton (DP) of 10 or less. Oligofructoses, aceeptable in
o accordance th’n the preferred embodlments mclude but are not limited to, the beta-2,1 type
‘ mulm, irisin and lycorlsm. Prefembly, the dietary fiber is mulm. Also preferably, the fruit
spread product includes dietary fiber present in an amount between about 0.5 percent and
about 3 iaercent, by weight, of the final product. The precise amount of dietary fiber used, in
30 proportron to the other ingredients, varies accordmg to the part:cular fnut(s), vegetable(s), or -
" combination thereof which are used in the product.- ' ‘ '
| 7 The term, “pectt as uged herem, refers to any substance formmg a colio:dal solution
in 1 water Whlch gels upon coolmg The peetm may be in powder or hquld form, naturally :
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I n accordance with a.second preferred enbodi ment of the present- invention 5
~substantially simlar to the first preferred enbodi ment I ur J IS
prepared fromliquid sweet ener, soluble dietary fiber aﬁn%”% . The
slurry is then conbined. and mxed with the flavor-inparting fruit(s),
veget abl e g20ms7iconbi nati on thereof, to form a bl ersdrudd2oews conbi nati on
“and m xi ng, the blend is pasteurized and packaged using a nethod

subst ant i godring of el NAdcor@ing foE plebelrsd eniB6Bh&its bEHle DR HhvtREH e 10 The term

"sweet enef,.” as, used, {:]EJeel n, |ncI udes any substance capable of inparting

sweet ness T HPERARIONN, EBeSin iR @emgynt beprerabpit 86 gerceatie#oBnkr s i ncl ude, but
are not Ipemcﬁt,e:glwtalgxt, offhéﬂﬁalprbdubﬂ:&’hd%ﬁlﬂﬁﬁméoﬁh&ed,mr&;ﬁnﬁﬁlﬁ@feoﬂ:&aw sugar,

B e A

l'icori@e m@ﬂﬁmﬁapmdu@ﬂqtqb}y,th{pw;nxslmcugbeﬂmhqmdmdssftmfpraﬁy conbi-nati on

. thereof i ferr rrents of. t he presént
i nventi or P A Moo dflicR ik SFRE SERR SRR | o bot woon
about 5 p@?mtwamvomout 50 percent, by weight of the fruit spread -

- product. The m&a@.&mﬂfme%&ﬁ&&ﬁwm&ﬁﬁgmdﬁonw P»melrw tg?aagﬂ@dvot her

.ingredients, varies according to t articu eget abl e(s), or

~ conbi nat |f8‘ﬁ°‘d¥°1‘\d}"€r|bl“("§‘)1ma%m’\}§’@@é ’&ﬂP‘E‘(Eé’)‘tHOU@EfddiOﬁPPﬂ%@mpse@duct 20- 'As used
+ herei mg tﬂé@h&s%ﬁé plﬂéaﬁﬂlc%,rl&wiﬁ laffRbts, pluﬁﬁ;gliﬂﬁ%hﬁi& SRERQMNAL at e capabl e of

L provi din n]gicg ert| es to: uit and/or vegetabl e spread: product,

-4 ncl udi n% ’ﬁ'i“esn T'Hﬁ% W%ﬂ“ﬁt‘ﬁ@“bﬁ%@"&%‘%hes and
frruct o- olangysidechar i des I nuI i n 1 s a term applied to a water sol uble,

. het erogeneou b[ﬂgl}nqr %},r uct rs f oun WI del d| stributed in
‘nature as pla PesgRe a@"f"ﬂ‘@? BREEsbley sup- group of

inulin cmaéiytdemglﬂ:fmr,z&hmmgmoﬂlmwh maﬂegmmaﬁcnngiewreqma,au on (DP) of 10
or le i I UC e, n _accardance the preferred

- Crrbod e Pk S SO B R ety P50 RRER R 17 Do, © i,

drisin and | ysose biin, tRtesheiialb boyead’t ffeltshmdmgucﬂ"; b@etablaspmﬂ,l in. Also :

preferablyy- ggug resent in an

p a¥d ‘v&é@ﬁb] in'éh&pmdﬁw ﬁiélﬁ’deﬂ!h ue {hﬁﬁgﬁ;ﬁﬁ%eﬂfesﬁ érg{rﬁoe upe%:! P :

.anount - bet weeh about 0.5 percent y Wei ght, of the

final  pr Mmﬂ@%é@wormw@m@swmw igmedm i n 30. proportion

:jf'_-t_o t he otg(?,gﬁ |d3g{,,ﬁé§tseaﬁﬁo i@ gu@eCOrding to the particular fruit(s),
veget aOb . conbi nafion thereof which are used in the product. The

“term“ pectin", as used herein, refers to any substance form ng a col | oi dal

~solut ion in vvat er which gels upon cooling. The pectin may be in powder or

liquid ‘f orm naturally 10 6' Cct ober 2005 WO 02/ 071871 PCT/ US02/ 06995
occurring or nodified. According to the preferred enbodi nents of the
pr esent Bmmmmbfgﬁaﬁr@gmmsm&adspread product includes pectin |n an anount

“between abou tIn dsontahs WAL pre erre%b Oiilodlments of the present mvenhon, the followmg
. 25 ingredients, by weight, were coribined and mixed together at room temperature usmg a .
‘Breddo lemﬁer mixer and a Groen scraped surface m:xer m form a slun-y'
055% low-ester cﬂIlIS pecﬁn : '
0.5-3 % mu]m
12-20 % white gmpe juice concentrate with a Brix level of 68
30 10-20 % organic Tiquid sugar with a Brix level of 72
The shurry and about 55-70 % strawberries were mixed vatil the mlxmre or blend,
had an even consxstency The m:xture was then pumped through a swept-surface heat
exchanger, where the mixture was heated to and held at 2 temperature of between 180 °F to

11




" percent, by weight, of the final product The ampunt of pectin used, i .
proportion to -the other ingredients, varies.according téo the 28%’“ cuI ar

fruit(s), vegetable(s), or conbination thereof 5 present PPOFE product .

Not abl y, the ‘pectin is uncooked in the process of the present invention,

t her eby causing | ess breakdown of the pectin than would |ikely otherwi se

occur if wohsomectin was cooked. As used herein, thectmsoededdsruit"” includes

any comonl y-known fruit having a desired  flavor, including, but not

limted tms Fﬁﬁfarpin&apfaibm{vud&mgehmtxtemmexdﬂldrmiscaﬂ“&@paaspahlesghaor anges, 10

rangos. ferg e LERARE et R R b pledie Bt n BBB°S, LS00er o
boysenbercmlﬂismxturawa@ﬂck@dmsqwozetubhbekagases and the like. The term

"vegetabl e", as used herein, includes any commnly known vegetabl e having
a desired fIavor |nclud|ng, but not limted to, tonatoes carrots, hicma,
PIE 23 B othieH

. beet s, sdiXdd asgheiTyoN mg:. garlic, peppe'rs (i.e., includi ng
jal apeno pepmsﬁmmegf,g&m er@rasuaﬁ Rt eS8 Bﬁaﬁgo@m the terms "fruit -
- spread” fruit s?or ead prod gct ° ve eteab ee rgad" aﬁd veget abl e spread .
- product " PresRat inpsation suixed dgseshas afroqu} te o Likwifieypizer aidees er ves, pur ees,
- mar mal ad%enpdr@ea‘gu}ﬁcbmmmggﬁyor frwt flavored drinks such as
"snoot hi es", 1ce..cream_  toppings, condinents, fruit toppings, and sauces.

.20 EXAMPLE 1- St raiWbd™S5tersitiF pectthr ead | n accordance with the preferred ..

"levvlfler m xer: dﬁ

- .enbodigrent s .of thesqamﬁjent i.nvention, t he follow ng - 25 ingredients, by
wei ght, were conhi 3§ %ld m xed to%l ther at . roomterrperature using a Breddo

T ErApe e Spyeehiaty, Vi RAR O] o f or m a slurry: 0.5-5.%

. | ow-'ester citrus 1586 % dfaniliqriddud Wit Brin Ibdo2R % white grape j uice

| concentrate. wth%g/lx | evel of 68 30 10-20 % organic |iquid-sugar with a
Brix {evel of 72 s‘?sﬁtl" and about 55.-70 % strawberries were m xed _
until the m >Quceths shoy, obbrmmtm,wdaadnﬂrthmﬁmremmmmecahmqghamt-m xture was then

.- puimpe 5%%@ nger xture was = -

" heat egs to an %g&ﬂg&?&nﬁﬁtg&%@gpure 0 weeﬁwvie\gggqﬁ %gEIIgLn 6 Cctober 2005
WO 02/ 071“8’#!6@@173@0%@6@@%@@5%%tﬁeomxfetep’mamﬂthrbughbmdt wo to three

m nut es. sw&rfa&ﬂ%téﬁbﬁéﬁééfﬁpﬁﬁ%e%ﬁtﬁ%ﬁ:@f@&%cﬁméﬁ Smppt -surface heatk_

exchanger to partially €oo m xture e partlally cool ed

mixture ESI6H e Finglete praliveeladmictutsaapmeieer dppEPEAWKIEES2 - Raspberry

: ‘Snpot hi e Fl- aWﬂIei‘eﬁkghs invention has been described in detail with particular reference to its
- _ 20_ ~ most preferred embodiments, it is understood that variations and modifications can be
effected within the spirit and scope of the invention, as described herein before and as defined
| in the appended clalms The comresponding structures, materials, acts, and equivalents of all
means ploo function elements, if any; inthe clr;.ims below are intended to include any
- stmcture material, or acts for performing- the ﬁ:mcl:lcms n combmauon wzth other clalmed
_25 _ olements as speclﬁcally clalmed. -
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The follow ng ingredients were, according to the preferred enbodi ments of
the- present invention, m xed together at roomterrperat U{% L{)Siaragsa Breddo
Li kvi fi er mixer and a G oen scraped-surface nixer to fo urry: - 1-5 %
| owester citrus pectin 10 1-3 %inulin 15-35 .% white grape juice
concentrate with aBrix level of 68 15-35 %organic quuid sugar with a
Brix |evel of 72 40-65 % raspberri'es Once the slurry, enul si on, was
formed, the mixture was punped through a swept- 15 surface heat exchanger
and heat ed to and held at a tenperature of between 180 OF to 225 OF for a
peri od of about two to three mnutesCINEMS the m xture was passed through
a second. swept-surface heat exchanger to partially cool the mixture to a
tenperature of between 45 OF and 165 OF. 'Finally, the partially cool ed
m xture wasl, packagiecess forpppanis  Gul af@ckageible pritRceRdmprting thawtgiloon has
been described in detail W|th particular reference to its 20 nost :
preferred enbodi(®ent Buxipg atsy ssssilsmsstmtat%?t%ﬁls\sfsonamms&macat| ons
can- b%we@feﬁ&?r&@nt% Eﬂbxﬂoﬁlﬂ?roﬁpétfohﬁ 5 Moﬁ&ﬁ)&f‘er&h i1Re tof %fﬁdu@tna s@gbidescr i bed
herein before and as defined in the appended clains. - The. cofrespondi ng
~ st r uctdietary, fibenpresanhingn amount fr@mdb@q@ﬁ/talabmts'% nsfcend of thmsahprqductsaﬂdunct i on
- element |nth cl aj re.lnt C e an

st ructl l??% blfeset%P%anamoun ac sb‘?g ptgra o‘?r%epr?ﬁce ﬁgﬂﬁgtr?%c %%‘sm n cor Idl’(l)gtl on
"W th atdmufﬁhmtm@ﬂmﬂfashhm;rents as specifically clainmed. 12 6 October 2005

- CLAIMB 1. A pro ss f ar a fr nd or vegetabl e product

~ conprising the epsa‘g{mé) %@}@Fﬂ%‘ﬁgﬁa‘?e 1344y room t enper at ur e or

. ‘bel ow. room tenped)at u %teuﬁzﬁ@%%rﬁ&%&e Bf ﬁ&@ﬁﬁd]érﬂre@étalﬂgﬁﬁmsl %hlﬁﬁ@ﬁ%m5 to
about 50 (Eercent of the total product, a soluble dietary Tiber present in

an anwtt }Mﬁmﬁaﬁbapasmugzmlmnsdp@@@h@xcbﬁnﬂehe total product, and

.pectl n present- in an anmount from about 0.5 to about-5 percent of t he total

product for a period of tine sufficicent to forma slurry, (b) adding a .
“fruit and/ @ vegat piokess bHClaira lsivhemmthafrd],to(vegetah]stoeucmhmm@ﬁmereoﬁmture of -

~fruit and/ar ve nd urr | fr wherein the
bast c@ ey SHGLR ASrHER 20 BEsle DRk e S tf BRSO Gralm 1
‘wherein the fruit or-.vegetable or corrbl nation thereof is present in. an-
amount from about 25 percent to about 75 percent of the t ot al pr oduct . 3.

' The process. of GhaPiees offkaaZywhersinithe fryit inelidasietdeast oneef stravshraries

St ra""%ﬁ{)ei)lex?és bopseﬁﬁgﬁésr }a%ﬁberﬁ&y ﬁﬁ%%ﬁ{éherﬁam{n%p@éasrcﬂeﬁ%es RhAK t}f‘eﬁéﬂeﬁs

mari on berriés erries,
pmeapples plums, kiwis, aprlcots grapes apples oranges, pears, melons or mulbemes

4.. + The process of Claim 2, wherein the vegetable mcludes atleast one of carrots,

| tomatoes; beets, onions, garhc squash zucchlm spmach peppers, or avocados _

5 The process of Clalm 2 wherem the frult and vegetable are present 111 i
" combination. ' ' '
6. The process of Claim 1, wherem the pasteunzatlon of step (c) occurs atda -

temperature of between 165°F (74°C) to 225°F (108°C).

7. The process of Claim 6, wherem the pasteunzanon of step (c) is malntamed for a

perlod of 10 seconds to 10 minutes.

o




pi neappl es, plunms, kiwis, apricots, grapes,.apples, oranges, pears, nelons,
or nul berries. 4. The process of C aim?2, wherein the ve% ‘t@bl (30§ ncl udes at .
| east one of carrots, tomatoes, beets, onions, garlic, @ §’fh2 zucchini.,

spi nach, peppers, or avocados. 5. The process of Claim2, wherein the
fruit. and vegetable are present in conbination. 6. The process of Caim -
.1, wherein the pasteurization of step (c) occurs at a. tenperature of
“between 165F (74C) to 225F (108C). 7. The process of Claim6, wherein-the
pasteurization of step (c) is maintained for a period of 10 seconds to 10
mnutes. 13.6 Oct ptyeess2@QberBrinda findced/sr vapetaplegpaduchepnaprising the steysh/ofr

veget abl e product, co I’J Si t he. at _substantially
room t enper at urg P%‘«E’W‘Eiﬂﬁég%{l?ﬁlié’efag“‘)F|°ﬂ§%i°ﬁg??‘P6WH?fat'§etaot al
quant i fitgt gdrtién &f)ﬂzwofal qmanﬁqgﬁtaaﬂail@r%gaam@am Sophbifdioh MIkir&sIf a swheckanBet ener
present in an anmount_ from about 5 to about 50 percent of the total_ product,

a sol uyr¥ntinanampunt fm aboit g de ahout 50 H‘H’C%ﬁﬁﬂ?@ tetal prodieh grsolybls digaryiibet 3
- per centrefi 8 ahRbAY frdth A68HE 0.5 838b RS tsfc@mmfsfe%{al pt%du& gadﬁg;g&ﬂf %Tééeﬁ%about

0.5 to about 5 percent of the total product tor

suf f i cinegmount Fomapentd). Slowabeyt:S gedent ofithe tltal proyductefnd@ PGI’BDdd]f tigesuffispnht
-portio f .total quantity of fruit and/or vegetable to (c).

past euri zi ng Ke mxture of fruit and/or vegetabl e and slurry resulti ng

from step (b), (bgheraddmghleecpﬂsp@uonefuhgtotsqpaitftpbfr&dumm/@d&gahble&changer
9. The p ocess of Claim38; wherein the fruit or vegetable or conbination :
thereotf1 ent in an. anount from about 25 percent to about ‘75 perceént

of -the total :pr Q@UCt asl&nziﬁ@%@ﬁl%ﬁ@ of #hit Quﬁbme%etaﬂf@ %ﬁ@slﬂrr} 'f@)ulftl'hg' Hom

i ncl'udes at | east oné of strawoerries, blueberries, boysenberries,

r aspbestepi (b} Whereircihp pasteusizingrinperémmed it 3 beat-cxdhangeres, rmangos, peaches,

pi neappl es, pluns, kiw's, apricots, grapes, apples, oranges, pears, nelons,

~ or mul berri es. 11. The process of d ai m 9, wherein the vegetable includes .
“at- | east Ori?cil of Thaprooes,of '(I]Himt&)merehﬁheﬁsit odegetible @abinbinatiGothashf is '

.zucchi ni i nach rs r avoca 12, Th ocess. of Claim9,
wher eifi® slleﬂ mﬁﬁ:ﬁﬁ‘gg@é‘f%&’@tﬂg’ B%E’Rer?‘ﬁt ﬁeg&ﬂ ﬁé‘f‘?d&ﬁ '13. The
process of. CI aim 8, wherein the pasteurization of step (c) occurs at a

_tenperature of between 165F (74@(}:’%1 to 225F (108C). 14. The process. of C al m
©:13, wher ei 0t he Thaprosessiof &laiw P ersmébe@sytm@d%atd@@t preecpfistsawherries,

blueberries, boysenberries, raspberries, blackberries, marion berries, cherries, mangos, peaches

pineapples, plums, kiwis, apricots, grapes, apples, oranges, pears, melons, or mulberries.

1_1. . The process of Claim 9, wherein the vegetable includes at least one of carrots

' tomatoes beets, onions, garhc squash zucchini, sp1nach peppers, or avocados

12, The process of Clazm 9, wherem the fl'lllt and vegetabie are present m -

combmatlon

13.  The process of Claim 8, Wherem the pasteunzatlon of step (c) occurs at a "

temperature of between 165°F (74°C) to 225°F (108°C)

14, The process of Claim 13, wherem the pasteurlzatlon of step (c) is malntamed for a

penod from 10 seconds to 10 minutes.
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period from 10 seconds to 10 mnutes. 6 October 2005 15. A fruit product:
conposition produced by the process according to Caiml or Caim8. 16. A
fruit and vegetabl e product conposition produced by -t he $PEREXSaccor di ng
'to Caiml or Caim8. 17. A vegetable product conposition produced by the
process according to Claim1. . or Caim8. 18. The process of Caiml,

~.wherein the heat exchanger conprises a swept-surface. heat exchanger. 19.

The process of Cdaim1, wherein the soluble dietary fiber includes inulin.
20.. The process of Claim1l, wherein the process further conprises a step
(d) of addisng A foif pprdotteiompbsitibdygerodiaed by theddrocekhaccprdapas Claif Gbai m 1,
wherein the process further conprises a' step (d) of adding a nutritive
car boh@@’r’%ge sweetener to the slurry, 22. The process of aim8, wherein
the heat exchanger conprises a swept-surface heat exchanger. 23.- The
process of CQaim8, wherein the soluble dietary fiber includes inulin. 24.

. The processlof @ fpiagl vegriablsinrodusteommesidien prodhedschy thomoesss eecordisg @p (d) of
.addi. ng~@: / in to the slurry. 25. The process of Caim8, wherein the
pr ocegcs%?%ﬁgga%g?hpri ses a step. (d) of adding a nutritive carbohydrate
. sweetener to the slurry. 15 : i ' ‘

17. A x_fegetable product composition produced by the process according to Claim 1 or

. Claim8.

18. . The prbcess of Claim 1, wherein the heat exchanger coinpﬁées a Swept—éurféce :

heat exchanger.
19.  The process of Claim 1, wherein the soluble dietary fiber in_cludes inulin.

20. ' The process of Claim 1, wherein the process further comprises a step (d) of
adding a soy protein to the slurry. ' .

21, The process of Claim 1, wherein the process further comprises a step (d) of
adding a nutritive carbohydrate sweetener to the slurry. '

22.  The proqéss of Claitn 8, wherein the heat exchanger comprises a swept-surface

heat éxchaljger.
23, The pfoéeSs of Claim 8, wherein the solublerdietary fiber inchides inulin. -

24, The pi‘ocess of Crlaim'8', Whereﬁ; the process further comprises r'a step (dj of

‘adding a soy protein to the shurry.

| 25."  The process of Claim 8, ‘wheréin the p‘rbt:ess further comprises a step (d) of -
adding a nutritive carbohydrate sweetener to the slurry. ' '
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