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QO (57) Abstract: A process for makmg, or p:epanng, 2 reduced-calorie fruit andlor vegemble spread product including whole, nataral
fruit(s) andfor vegetable(s), or combinations thereof, having 1mproved flavor, texture (e.g., moith feel), color, and nutritional value as

) compared to fruit and/or vegetable spread products made with conventional processes. Moré particularly, the process of the present

. invention inclodes a pasteurization step, using a swept-surface heat exchanger, for making fruit and/or vegetable spread products
having reduced caloric-and sugar content and having increased soluble dietary Gber content. The minimal processing of the present
process enables.the produced fiuit and/or vegetable spread products to retain flavor, texture, color, vitamins and other nutdents

o which are, typically, lost in traditionally-processed fruit and/or vegetable spread products. The process’ preferable use of squeeze
tube packaging eliminates the need for cutlery i in order to use or consume the fruit and/or vcgetab]c spread products and serves to
‘make the products more portable L




FI.ELD OF THE | NVENTI ON The present invention relates, generally, to the
fiekd of reduced-calorie fruit and veget abl e spread pro&:l(gceo Sﬁ&d inits
preferred- enbodi nents, to a process for making, preparing, a .

_ reduced-cal orie, natural, whole-fruit and/or veget abI e spread product
fortified wth dietary fiber. BACKGROUND OF THE | NVENTI ON Many i ndi vi dual s
apply fruWeou718jeget abl e spreads, such as janms, el PEEESR2H60%5ces and
preserves, to other food products in order to enhance the flavor and

. nutritional value OPROUESS FORMAKINGA REDVEBDLGAVGRIE t he taste-and
~nutritional content of FRUEr AND/OR VEGETABEESIPREABPr eads.. 15 Such fruit or

~ vegetabl e spreads, generally, include a fruit or vegetable ingredient and a

- saccharide ingredient, but may al so contain nutri tive carbohydrate

‘sweet eflers, spice, acidifyRIAGD OFGHESINVENTION. (i.e., in an anount sufficient
Lo Fompensat enfeshitith Rl obleBif o dholobhberdofbaP, ©) - Duffering and

anti f oam ng -age s, preservati-ves a 'Ngredi ents or agents for

i nprovi ngvegqtabbrsp,rgaérpxpﬂwgal@ch@ntpprgfalsqdemqumepts,ﬁq@mlessmmlgqg,qnd quality. The

sacchari gl s typically

" sugar, mqﬁp%%g?ao%@gﬁgggr\%emgﬂag ?‘*ﬁ%}gﬁﬁh‘#@u ﬁe%%?lgggwﬂgrﬁﬁﬁ{r%ﬁtﬁ‘eh feel. The sugar
-al.so redutBdlicapeidat er activity level, thereby reducing pathogen grow h.

- Typicagly, the preparation of janms, j el li es, purees and preserves conprises
~a nunber of steps. Initjiall frwt in redl ents, sweeteners and water are

- bl ended 't oget her, A st MK HF&%V%W ch as -pectin, is then-

prepar ed and. Hdﬂ&dwﬁdﬁalﬁdi)ﬁyﬁﬁtﬂrﬁregeﬁmfeﬁﬁﬁhﬁehaﬁﬁﬂs yaieg purkth @ad t o produce a

' mxture'Durln t _cooki.n d water is
~ evapor at dF 16T %tg?g prg i tﬁ‘é‘c?%ﬁ'it?(?”&?“é 'h% V?f@“‘{a“ Hﬁglt"’ij‘@ﬁag%ﬁeubl e solids
.content. dmenﬁbdquucttmﬂﬁm&edndnuﬂmabconmtpﬂmd of wgsabletsmbie r ecept acl es,
such ] ﬁ [ag) R S nf or unately t he steps of
'cookl %’3 a‘sﬁld}?ﬂeu\}tapo g‘?]th d% Bl{l)’hlna U|ﬁt%§rspv?gé3ta{(# eé’ose flavor 30 intensity
- (i-en, tW@W@E@@h@ﬁ@ﬁﬁﬂmGw@mnytr@ve(qmbélydmwtwm fpiceakdown of the fruit.
fibers '%ﬁlﬁﬂﬂﬁ@nts ﬁaaweahnaﬁ%aﬁtsﬁfﬁc&mm# éag%r%&ﬁ%@ﬁ oy i oxi dati on),

and nutrients (1. t'hr . I ng- of Vari ous I nvént ors have
at t enpt editgr Y%@@Fe%é“ffeﬁ@ %%W@%W%E@%?Wﬁ wstherdegtedisttenici es. or

- G cul g oy bk A el ENRULAG LS CTHIRBRL,  FOr i nstance,

“rin 6 Cctaber, 200 02/ 71 PCT/ US02/ 06995 U.S. Patent No. 5,190, 785,

Oel sné} - dreEejepidpiams, iellistan B@seﬁ‘v&sﬂs'@?}?ﬁﬂbt“&%ﬁ“ﬂ’@’ prRydsRatetening Blba fruit- based

'product wmuir@axattntoetmael Ml dugar FlEc6cREeH Ehe frhi@raBivity 10R), SHRRBy SaubBE hod i ncl udes
‘removi ng t[lalort of fruit and glucose syrup froma mxture of these’
corrponent e?ﬁ(’ gar. The renoved portions and the remaining nmature are
t hen separ at elypiciily] thegqaepiraiioe viimosy jallics, fiufees andipreserves comprises a number of

B steps. Initially, fiuit ingredients, sweeteners and water are blended together. A 'stabiliiiﬁg '
25 _ | -sqution, such as pectin,‘is then ptepered and added fo the fruit, sweetener, and water blend to
o produce a mixture, During subsequent cookmg of the mlxture, wanted water is evaporated
to create a eoaked mixture hawng a desired soluble sohds content. Fmally, the cooked
" mixture is placed in suitable recepmcles, such as jars, through a hot-filling process,
Unfortunately, the steps of cooking and evaporation cause the fit spread to 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
L boﬂmg_oﬁ) : - _ ;
. Vanous inventors have attempted to resolve the above-descnbed problems,
deﬁc1enc1es or difficulties thh ﬁult spreads and the manufaetuue thereof For mstance in




5 from each The rermved portlons are boiled in an open vat, V\/mIe t he
remaining mxture is boiled in a closed cooking vat. Af%& gwbl ni ng the
boi'l'ed m xtures, the product is pasteurized and package as noted-in
t he Cel sner patent, evaporation of.the excess water results |n flavor
loss. Qther inventors and manufacturers, in response to studies indicating
t hat excewsioyeridli O anounts: - of  sugar in. food produeCBUseRgIsONt ri bute to or
exacerbate many health problens and to the resultant desire anong

CONSUNET Sy.§ MatehiQW: $160,045, éadd&esa&eeaﬁ&esshe ﬂ&m&e&ﬁt@aﬁeﬂhance t he. :
heal t hi ness of . frujt spreads 1%" %%r supstitytes to produce 1ow
cal ori e, tRiPOfyhyhisAisppmeto pr v%qr;g f BEPAeREMOURE such sugar

sub;tl tUtﬁb&aﬁﬂd‘?uibinﬁ@l&@%ﬁr&ﬁﬂcf]mmmfe@ffhéddbdmpsﬁﬁ@&ﬂ?sum:Tﬂ% [ ncorporgte t hem
tend to crea [ uit reads havi S5 vari.o iC ie i ncl udi ng
those. dedErBLR 1 RPfoBRas PRy 4403 syt boteflo et 8 ' "ant enucci

di scl oS esfidnheath. ahereiﬁmedmtﬂoysdrdlmﬂeﬂnmdmbmmttwlsblﬂemmmgmme cient in sensory
(sweet “esbsoaedt&%@&%&(}o)ﬁ? %t%h&% )/Jtﬁe"b%ﬁe)d’nﬁ%#:%g@épré& hor, clarity and

- gl oss) extura spreadability)
" properti as\stas!zei@nqmdewd,tbet ag tqunn ﬂte@ehnalphtyntemee@neﬂhwm@wpar ts. -

- Ant enucCi gl it A9 to resolve such deficiencies, incorporated a multi .20

conponent “gum systemto inpart desirable textural properties to pectin or

carrageenan g@fher mvpigrs agd mpauiseiares e regerso BritiyiadicateivbRICEHYef rui t spread -

-pr epan@t i ARudeHE e Mo RN By dontRied o RSl nify el toeeiﬁsm step. produced

a fruit spread deficient in flayor. In a somewhat di (grent approach to
i mpr ovi ng® MRESERE tdE?F‘*eanl?Pg‘i°WE’éf°&]r°Wé‘“ﬂa’E%1‘tt5Pr§i‘jf baygattemgied | osed in U. S.

Pat gnt f Nwmleéce&ﬁ@wg&‘ﬁess arﬁaitq;ﬁeaasrweﬂhﬂmts@drdsabsﬁetestbgrahlaelawent ingredient into
.a 25 frui read r er,. t han usin redu ori e sweetener. By using
The rat rialsr iRy Pabds T ot it Son SHE T o f cod. B ai n vias.
| abl e to girvedsastie ntaking Mxﬁmﬂﬁvlarhdncbnp&ate therh,end fo cheatt fiuit Spreaislhmngt spread r
produgt . FOUENHousdEaldlishee SRR AIVLE L, 5087 Bk RO 2

~.m cropar estroy e e natural re of the ‘
spread' s Antapirei dﬁscb@sthatmﬁ@ﬂbﬂﬂmteélﬁylt SP!:ﬁstb axsﬁeﬁchetlﬁmsoxyéqwa@e&rent i ngredi ent’

actually f | pliel)&lhl ok| ng- of the
m Xt ure clﬁausg} Hﬁﬁgﬁhoﬂg‘sowog&gécr?eﬁogﬁ?ﬁ%@g%ﬁura a%?&g spread's .
“ofruit.  Stquthfedl, WSPEGWM)GWGS%W&@W@W@HWWteWpt ed to produce

jans, . j eldois a%%t&&ﬂ%ﬁﬂﬂékr@ﬁ%hﬁ@&%&éﬁn @ h@guced caloric
cont ent by substituting.oli gof ract ose and/ or t ober 2005 WO 02/ 071871

- PCT/ u%%z/ceee@s“e%wﬂn AIRIF esimablertexiuzal pr OWet‘H@“%@‘émg‘?ﬁl’ﬁ“Ig@’taku ng advant age
.01;] thg kruagwnhwdltﬂelcmenﬁdﬁfn@mouemulteﬁrea?peﬁmhbmtoemabmm,rat wgat e: Iy becauze

t he above COO0 rocess roagucing Jjans and j e 1 es tends
‘to degra&&s"ﬁﬂéﬁoﬁoiﬁﬂ’@ Brf”gg%doafﬂﬁf%?adp%’lﬁﬁ hi gh tenperatures and Iow

In a somewhat different approach to 1mprovmg the texture of low-calorie fruit spreads

o disclosed in 1.8, Patent No. 5,260,083, Brain mcorporated afat replacement ingredientintoa -
25 fuit sPread rather than usinga reduced-calone sweetener, By using the fat replacement as an
. addltlve in a genera]ly fat—free food BIam Was able to smlulate the texture and lubnmty of fat
in a fruit spread product However the fruit spread required the creationofa .
mlcropartmulated 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 cool&ng 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 fnut-based products with a teduced caloric content by substltut_mg ohgoﬁuctose_ and/ox




pH, and because the shelf life of products cont ai ni ng ollgofructose maybe
“inadequate, ' these 5 attenpts have proven difficult. In ap tteﬂB% to extend
the shel f-1ife of products containing oligofructose, pasPeurlza ion
processes have been used, even though it is known that the: " pasteurlzatlon
conditions may cause the oligofructose to degrade and, hence, be
detri nentwbot@is7t he quality of the products. Verscheewusozdassl. S. Patent
No. 5,468,512, addressed the difficulties associated with the
- pasteuri ziatlinaipl@t ofsomekif i sugarpwidle Widnpadvintgodfittic tioa belkianstoRaikes 10 forth
specific ndi.t i.on of ructose are heat d i.n a very narrow
range of &ﬁ%ﬁﬁg?% 3?§mwmeHffmsg&?@%§dSmﬂﬁg FERS® d% for a period of
10 to Soamwdﬁﬂdst)ndﬁtoldeaddethe@uc&ne@@faudformbmzemghmparames@ﬁdlmch products.
However , ol ture of inulin
Iﬁf bgéaﬁgg i Qneffhﬁ ofiﬂr&ﬁ %g{éﬁmggh o%{g{o%qﬂyﬁg' Qad@?t@ tﬁa .

is destroyed at tenperatures ees sius. Finally, still
. ot her 5nx@#@ﬁ?@vwemﬁﬁaﬂtaémﬂmtmm@d&esbﬁb&@ﬂpm@cﬁe@mmm the, as yet 15

-=undlscussm@w%@ma&m&om&smmg&hﬁ e&gﬂfo@émtr@&bm ch may occur
during the preparation of fruit g H@?rts To reduce the |ikelihood of

i cr obi ol RgFUEEAtioncoRditinns Hayepushthe ol ¢ dogradeandahanesgba detgiental iat er - based
cjelly progiigblitperdieRebdi0lerschirth, In TDS. PRES NoBW6HR 2, Aadresseiitle! €d into appropriate

B e

~-cont amd nattnthxpecmﬂnﬂmaﬂ(m(&;bGltgﬁﬁmh;yeslataheafedﬁdalvagndrﬁ@mgaﬁl es at. a tenperature

above 70 dear ord t s, the form of

t he wat ertgngg?gﬁp joé%Ie)IZ%é%smgf& lgllunf0 ur| X\gft?ﬂﬂgs%gd%ﬁﬁr process by the
addi tion sgtfcesaﬁltﬂast@haMG;rOIWIamduatm Hmebr,accgdmgtonlgdageauteoﬂ ncluding inulin, to
the = wat ers@l?a?&,%ét%ltdré’ uﬁﬂﬂlﬁﬁes cﬁa{a‘?{éﬁa &&Lés%%ge?fhm}@ede%@-&g&s aseo‘ jelly,

Wnolefrwt |S|njecte Into ‘Sfp eurl z "j ust prior to
hot-filling; Hralysillater ayeptors prdampgufectigrehare aitrpptadinsesobe theBs ¥t abl e agai nst

- Processi NAdighises froblsebtliiddbioldloh 8 riRinat GIARE b do¥ur BRI e Var i eties, of flit
- .cannot be ..used in fruit: spread products nmade wth the Waredorf process.

Mor eover , Prpiion offaitsprepds, (Tg ardece dhe pkiboagiof ictobielogical cepf@ripatigh.ocess have, or

tend to hWaQlorfdetbrthbd haa WitéHbhsdd jeﬂy%r&dﬁ@ﬂm&fg wh&@tnattﬂldaes%%&{oi s (e:g.,
not suitable for spreading, for

. JELL- O) ich are ver

* instance m?&@fg‘fp“atﬁﬁ?%tﬂcgaf"%@%@%a pastoycization pypsess ol ofEmgebest Bres, fruit
spread prtmslmemNprﬁamasmdwamoﬂammeﬁﬂwemw&bﬁmgédcoﬁﬂéﬁﬁﬁﬁuﬁmﬁﬁmee an extrenely
' shortzoshel f eX| a need for a

;
‘proce§s fo(‘)’?mmcfb?’hc’t-’g m$ % Zda ataqenfpg?auma re%f’es \Aﬂ'{‘ﬂ é F%‘?gtt and/ or.
veget abl ghesaredod pmpesmthafomaqquuateebasﬁaélltv mlay eenaintainedduciogtse Mﬁg 02/ 071871 not

~di mnish t r content of the
fruit(s) rgl&ral%for égd&h(gtog F@;r”sﬁtﬂﬂeﬁ%ﬁage% gﬁgfem’?fm'@gl%gedg%%’ﬁog hese and ot her
‘rel at ed, veebageidlya @@Pa op pishe BisdpeRellgrviplelEuit INigaEd @ According to a
first aspghsdifizl Ry RERSHRprbrY BAIEIAR. UdlREAY, SoRiMd flRdaRr ocess for

25 stable agamst processmg stress, certain varieties, especially berry vanetles, of fnnt cannotbe

- used in fru1t Spread products made w1th the Waredorf process. Moreover, fruit spread _
7 | 'products made with the Waredorf process have, or tend to have, a texture similar o that of
 gelatin desserts (e.g., JELL-O®) which are very watery and not sultable for spteadmg, for
mstance on toast. Further, even at reﬁIgerated temperatures, fruit spread products prepare& |
- 30 usmg the Waredorf process have an extremely short shelf- hfe -
- Therefore, fhere exists in the mdustry, anéed for a process for mak:mg a Ieduced- ‘
 calorie, -natural, whole-fruit and/or vegetable spread w1th,an adequate shelf -life which does




~“the slu

preparing a fruit and/or vegetable pr oduct conprising the steps of (a)
m:xi-ng at su}ast7ant| ally roomtenperature or bel ow o %b _
sweet ener Qp%g%ht in an anount from about5 to about W&’ of the .
total prodyct, sol upl e di eta unt from about 0.5
t o about ® %t'é’ﬁ’é‘t‘sé‘g’r‘it’"‘"g?l Yt’é“’t"B‘P’a‘f" gﬁ'ff‘tap °p% tﬁls?’it')”r%)gls)ent in an anount -
from abomgetﬂﬂﬁs)merela,tanmrﬁdmngﬁes&axﬂfothbmaatecb@dhmpiateﬂmmenisor a period.of tine
sufficient to forma slurry; (b) adding a fruit and/or vegetable to the
slurry; and, (c) pasteurizing the mxture of fruit and/or veget abl e and :
slurry resulting from sSEMMARY ORRBEINVENTIN pasteurizing is perforned in a
heat exchange cordi cond as t the tion,
there is prO\fiﬁce a?cbra(%igr%s f:f%fstﬁ rgsﬁgftitnﬁ%n%gn’freﬁftls ﬁ&eyéege%/ﬁﬁl e product
conpr i Siprepatitgea fsmeqnﬂ/ootregeaplem@duaIgommnsmgblsets{eﬂps phl |y r oom t enperature or
bel ow room t erat.ure, [ 0 t A fruit or
. veget abl e ore(g)p NG mgﬁbsttaﬁééugp }n %mﬁe enérr E%?gg[éﬁlp ée&lﬁe An amount from
- about 5 st“@etabolptesdiOupm emonnt dfout Hmut Htt@kbgut 58 peteentaofstbé tdtil eradiugtt ary fi ber .

pr esent n bou al
- product, SOHlbla dw%t?%é rgsg’mn% |%\mog]ﬁ§ggr)r'§un Bﬁ%?ﬁ ngog ?r}%mg‘fnt%fng %8%1 5 percent
-of. the tw@chnbL pmbpmum pfesmtanperamdntdfom iabait 9uF foi atioen§ pewetafrthatollurry; (b)
addi ng ntl ty of fruit and/or vegetable to

}ﬁﬁ&%&%p@%&ﬁdf@ set%telfjérclggtltﬁ%@ﬁ nrkture of fruit and/ or vegetabl e -and

~slurry.resul tij ng {bf)om sd@pg:(fm)ltaud«heveﬁhablbmhpamunﬂ,m ng is perforned in a .
heat - exchanger or t%g ion, there
i s provided a frul ? B%uc Qm@&%%@tﬁe?}%ﬁﬁgrﬁ%ﬁc bﬁ)é%ﬁi%m}r?'o%}e@géas defined
above; ,ﬁmmtqh(bﬂgw@etatﬁe@amwzmsmtfomfedmmhqete:s@mgen nvention, there is
provided a fruit and. vegetabl e product conposition produced by the process
as defined. above, According to a fifth. aspect of the. present invention,
there. is pr@mmi@ugaamqmﬁameetofplreqm@emmmﬁmeomlpm&mmdcq@yfothe process
~“as-define f scri bed, the present '
~inventi 6”%':‘%%%&?‘?%5‘&%‘ S o%bg‘gﬁ‘%?‘%P&g'n”%g%lh%Swsp%gparI ng, a reduced-calorie
fruit- and/ or (a)egemiingat sphstratiallyrrocha ¢dmperntiireidi brejpwvineietemperatureat fifst ui t (s) -
and/ or ~veget abl 0 inits -
 pret or  SSUSLACL Sy ) of ERLOALARE: DS BBl S Ml ptdlon 1 1 11
e ncI ud| mgaxaaxptamt om iabaitiSomn &bblé[f() pement of the total product, a soluble dietary ﬁber -

present in an amount from about 0.5 to about 3 percent of the total product, and pectin present

75
—

D...

in an amount from about 0.5 to about 5 percent of the total product for a period of time

. sufficient to form a slurry; .
_ - (b))  adding a second portion of the fotal quantity of fruit and/or vegetable
to the slurry; and, o '

: (©) pasteunzmg the mixture of fnut and/er vegetable and sluny 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 prcmded a fnnt product
'composmen 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 conlposmon produced by thej process as deﬁned above .




making ‘a fruit and/or vegetable spread product having reduced caloric and
-sugar- content and ‘10 havi ng i ncreased sol uble dietary f|%§ X é

| nportantly, the process produces a fruit and/or vegeta %°§ﬁ$ ad product
wi t hout the discoloration and the reductions in flavor, texture, and
‘nutrients that occur with fruit or vegetable spread products made with
conventi onal processes which include a cooking and/or evaporation step. The
- fruit and/or - vegetabl e spread products produced by the process of the
present invention provide: flavor 15 approaching that of fresh fruits (or
veget abl €s); texture and nmouth feel superior to that of
~traditionally-prepared jans, jellies, purees and preserves; and reduced
caloric content as . conpared to traditionally-prepared fruit or vegetable
-spr ead 5 pr oducBsefly Breritpd, de psenidivestion cqupeise aprotesniemiakiog ogwepinitg, t he | avor,
texture, .e I. c nal processi-ng of
Cfruit an %&cﬂg/&g“'ﬂ% %#‘teamg&%e%a&p%}%du%@&wgﬁ%# Bt &%?EM -tenperature

- short- t|Wm@@HﬁsmﬁkﬁhSU@mhmw&WMGﬁmb&@ma@gmﬂﬂbvewdm@ﬁﬁdhe traditional cooking
and, evapOg ol B p1e i vent Bl coR PR (s ihctlohn Yol S ajl gfs), or a

“conbi nation_thereo honbgeni-zed slurry of ot her |ngr edi ents,

i nel udi ngoang p & and(or yesdghleapread groduct pyige geduced qgforic aad enggicenteatfddnot 1imitati on,

o fruitgp UIﬁﬁn@ﬁ&@a@msaﬁs@aewﬂ&f&onﬁwmmﬁw fhe Probesiiprodiide@d erdier uct ose-corn

+-Such reduction of the sugar content |owers

-syrups, nmaltose, cane syru o yols such as sorbitol, mannitol,
gl ycer of , 8 Y5EeablriseirRd Piep E‘YB‘ “tfqeﬂis?" qr%?%@étb&fedaﬁﬁwm %res t her eof , and
~(i1) sol ubitﬁe,dnatua-rems&htbmﬁmmta&sgetatm&prangﬁmcenﬁmnmot linitation, -

- ~fructo-oli sac har i de: l i n,..and pectin d asteur|21ng t he
~ conbi ned Fﬁ““ﬁ?@?ﬂ?ﬁﬁf@“x%P%ﬁﬁéﬁm@ﬂﬁﬂﬂﬁéélH&gpmg nger, a shel f
.stabl e frtﬂﬁmwbmﬂﬁﬂmnﬂm@gﬁﬂhkéh&hnma&spﬁhﬂmﬁmnhamhmgmhﬂsﬁhmngar (and, hence,
red“C‘i C :%Acﬁm &.@”%ﬁ&ﬁh&@? déé%{}&cgd{egrhéﬂd Auﬁl%éasu R{t leed. The resulting
fruit 6 e spr $;£ 004 Jr al quallty, .
Lint ense fﬂadmmiymedmudmmpmameamw uced@alm@butemm egrity of the '
- .whol e fruyj} peValo  Nal Ay ggﬁ&ﬁ B Qggaﬁgﬁ ein. According to the
preferregi %%%Jlnents g scn?ju eelln g process of the present
" invention useBheipeosess gﬁjmﬁsmhawnﬁogam&eﬂm& ﬁ%@teﬁn@)ﬁmeﬂﬂ?sﬁﬁsfhaand/ or
.. veget abl %Mﬁ,ﬁﬁgc&g&ggﬁﬁﬂ,@gﬂnﬁﬁ@tmmg ?ﬁﬁ@ad\gpd&%wmzl PCT/ US02/ 06995

i nci dence of ‘discoloration

" in théd régakrtfw&mrersmr%uma%% pasiparzationprogessipyiad ofdheditiorelicgoling o | as
‘conpar ed d@evaRatidh Hroksay ?bdﬁ{bm‘ﬂglﬁﬁiﬁspﬁéﬁéﬂdb&(s) ,r a domBiAkitibn @& vith or

-conventi onal | ar g. ruit and v ebable spread roducts) mhich
occurs %?%&ﬁ%%éﬁgﬁﬂg e JpErcis RS dng ?ﬁ%ﬂ Wﬁ}“ referred to as -
"Ml |l ard a%@mnmgot)mﬂhﬁ ﬁﬁtprwm&a&atd;ﬁmﬁuﬂ; eaﬁsyaipgﬂglﬁabm results in
hi gher wat er a%tlﬁ eveI durlqgﬁﬁ a%¢on h%h re nore amenable to
-past eur i Z5CIPGRS PHE %%YH%Y hﬁg c‘fﬁocess '
: 25  propylene glycol, frult juices or any mixtures thereof, .and, (i) soluble dietaty fiber such as, _ . . -
- for eﬁtample and not limitation, fructo-oligosaccharide or inulin, and pectin, and by then
pasteunmng ‘the combined murture in, preferab!y, a 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, intense 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 sugar than is usad in u'adrtlonal fruit andfor vegetable spread processing.

- Aa




.30 produ

Because t he process of the present |nvent| on utilizes whole fruit(s) and/or
veget abl e(s) - and/or conbinations thereof in.lieu of. fr;éo or ¥O§get able
juices for flavoring, the resulting fruit and/or veget o férﬁ ad products
have inproved taste and texture when conpared to fruit 10 and/or vegetable
spread products traditionally made with such fruit or vegetable juices. By
~ using paswewdrzaiion for microkill instead of cooki ngreseemsconventional
fruit and/or vegetable spread processing, the process of the present -

i nVﬁntl gr%nﬂoe&mﬁt@ttogrhe@gk c&ﬁﬁ:w}owewﬂiﬂrﬂndfeﬁcblbiTcﬁsS&loraﬁBﬂﬁUﬂQ&esMﬁ&ﬂﬁd 1atrall e( E ) into

mush an es not. des gir structura egri.t and t hereby
enhances gvteﬁf%hﬁrs%ea sfpr%ﬁﬂcés FedtTTPH t"f’fhﬁihfm@ 59% %8‘6&?%I e spread

pr oduct s. traditiaally, bicotsentionally, prepaitfm il aridibatdgasbld spreddpmducef widdakdurmg, the vitam ns
and other nutrients_.of the whole f |t1 ee s) are not | ost
by the. prias St tieapl el b il FROMEIRLSIRET B°) T e

. evapor &t i mevesTusyefjior sughnaliongulisiehigheniaten g tivitydqyelodutisgyprepamtiandistl  pr ocessi ng.
--The. procegs,.of IS ?.1,.,.,.-. Qﬂﬂiet {Eéﬁﬂ;fl abidh gduces fruit and/ or
vegetablga{§ spraénrzl;t éﬂq hat r'})a at :f ortlﬁ ‘a consuner's

= gast roi nt est i Beghuse ?cessnﬁh@f@@flpmﬂtl@e‘mﬂawlsﬁ e fiujia) aa@teﬁveaeette@f dietary fiber
(1. e, T nplyBeoRbiffieisMRletr ik R 0F Rt of WiipRiuikY fob ﬂﬁoﬁ@%@ﬁlﬁnéﬁnﬂ he fruit

and/or vegetable spread groducts produced thereby cause increased

absor pt i GHESTYeREPI IR EOPHS BRE mPEReA e L VB FvREE P RS ¢ ract, thus
3 Er OV:c do n%?oﬂﬁéﬁbﬁ@@&%&ﬁtﬁ%ﬂyﬂe&@b?hﬂﬂtdrr]%ggth:@ejﬁée@mpusI y ﬂescri bed
"~ benefits of the present entro S..use,o t erafure short-tine
(rTem) | paSpet bR i SRR e PRt RN e ensing 1 he
shel f St_abieidﬂrqceseihg,ﬂiaeroéesstufﬂnep:esdﬁtmvenﬁeng@bsabt ‘emﬁmbraﬁebhple i)t s nade by the
pr acess. & v %e%;ﬂe(s)ﬁt ? dtc%es otdes@rgyt%ensstﬂhctmrﬁ% Iandt?r‘erg)éror VeQet abl e

~ spread pro uct er enhance 'ng” and” packagi ng steps of
t he proc%@nwmhetvxtateeftbﬂpﬁtdhuamaumergeeblbwteadnmdam yloltysgee conditions to

“aid |r115e %blpjgstgagr?f E'ﬂQ‘vﬂxﬁ Mﬁ&oﬁgg@hﬁgﬁgﬁ )'a{i’d? and to reduce

ation hence, oratl , the results of
testing dﬁgwabta(slarmtoebrthwre@ermet@mme@ﬁhﬁ@p&wﬁp%ba ®d by the process

of the presBRtion RV A 188K SR EneatiGal vidd@bind Ne shel f life of such.
. product s rgﬂgr 0(\:}lnr fa?ggantl Iong%?ep| han onea%ﬁedgr mth Oct ober 2005 WO

.02/ 0718, 11 Pc“ﬁ*;er’efessqfthvweﬂtetrﬁtuﬁerddmeﬁ&ve? ¢eg &ait yflonegetable esent i nvention
,enalpl eSb.Fhﬂﬁiﬁ%le dids mtmt)gxluh&anﬁmryqrooﬁéee@tseaﬁmeﬂrm Poaduct i madeht h]ger eby,
prefer S za to keep the fruit
“and/ o?{il é’é@f‘ﬁ Vﬁ%ﬁ@&&?&'&f@ g‘t"[ge &FB‘%@‘@QP%‘“%&’?@%@‘G%@& antially free
from conttaﬂmﬁafﬁna/omgbtaﬂlesmﬁapmmmmdtdwehetreby,emydwemmsaf the fruit(s) and/or

- veget abl e o)énté tnen econsumerdséae,strtt)o s%ﬁg& ﬁ ura%a healtlil) dur | ng
repeated A gi ng-al'so PR RS for cutlery in order

‘t.0 use orfoqrions a the frurt and/ or veget abl e spr ead
- - Inaddition to the prewously described beneﬁts of the present mventton s use of high-

25 temperature shert—trme (I-ITST) pasteurization, such pasteunzatron contributes to increasing

o the shelf stabrhty 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 under substantially closed
condmons to aidin ehmmatmg the poss1b111ty of product contamination and to reduce
30 product oxidation (and, hence, dlscoloratron) 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 shelflife of such products is stgmﬁeantly_ longer than one year, -




~ which suffers.

~products and serves to make the products mar e portabl e. There is disclosed
- ‘herein an enbodi ment to nake a.reduced-cal orie, natural GW‘oﬁ (égrwt

and/ or vegetabl e spread product which suffers |ess reductFERTSP"t he nat ur al
flavor 10 of ‘the fruit(s) and/or vegetable(s) therein during processing
than fruit and/or vegetable spread products made with conventional
processes.wdeiygd enbodi ment of the present i nvent | BEL/URYOHE, to nmake a
reduced-cal orie, natural, whole-fruit fruit and/or vegetable spread product.
which suffers ﬁ@ﬁ@ﬂﬁ@ﬁ@e@&ﬂﬁsﬁbﬁsﬁﬂiﬂ&ﬁﬂoﬂ%ﬁ&pﬁ&h@ﬂfﬁmﬁaﬁd%te fruit(s) and/or

veget abl e here| é!uﬁg @ﬁ@ { eget abl e spread
products E?% f)"%%& ngléoce Stlrz#bé;a%g? ﬂft?Eag%rrbodl ment of the
present i mwk@nﬂmwwomng@r@dm@ﬂ%w%F end spbagfally.  whol e and/ or
}/eget ?bl e fﬁﬁfr&@%nﬁﬁﬂﬂhf@%?%ﬁﬁhoﬁ%t&&ﬁ%aﬁ@ﬁ&ﬂkﬁﬁxt{s)ﬁid!&*?@e"l_fr'] _"?i)u][e of - thg/
ruit(s) and/or vegetable(s e n _dur.i Sk.n an fruit and/or
 veget ab% YemindLen 957 dﬁﬁ?@"‘"&?ﬁ%’@ i é%%’q%%ca ﬁglos%:esses Still
~.anot her erﬁtimﬁat&mﬁetneeﬂfozrchkrsﬁﬂ ade it mmmedm fwigndlorvepaiblesiitada : :
reduced- ca| e g% L tm@& iand/ or veget abl e spread product
gﬁﬁc e% 10 gl:'}zlr discts nfofelﬁbltta B!

on of “the fruit(s) and/ or vegetabl e(s)
- therein:during Th&reﬁesaosagxeteMexﬁlrommentMﬂQared@giatta&’bheﬂ“u@p}”@%ﬁﬁ‘ﬁr oducts made

Wi th tcon\{igcﬁ;r'v le %&E&ﬁéﬁ@c%hc]?‘gdf#mls 16 1Bk o ﬁH&ngmhofét ZE pr tesen&/

~inven QH 2k ﬁé@lﬁ Juit and/or
.veget amoe g‘g%/%ﬂ%st’m}d@au é}%"g@l ng %“%P‘%Pz'& ge’or tt%gnr il %nd/ or veget abI e

- spread  prodstredreiteomondank bt | onal processes.  Still anot her -
~enbodi r‘{ent of &B@eﬂ@{uﬁ‘&lﬁﬁbﬁtdfﬂMSﬂaiethﬁire&aﬂmbﬂ)ett@mmkmdaed—ﬂ@ilﬂrraﬂural whadd-feuiff rui t -

. and/ or ‘'veget ab read .p od cal fruit and/or
~veget abl e‘"édfﬂ‘@ Al (oass WL} f"%g"ﬁ%%ﬁ{%‘% 09%?%%@%%@ Still another
enbodi rrentsze@:hblt(k)@e irgipdnpprdcesiing o @mt@%rﬁwbsmﬂwwcﬁm cal orie,

‘nat ur ajg @nd/or veget abl e spread product having | ess sugar than

. fruit and/lo r ve ab e spread products made with conventi qnal cesses.
© 6 Cctober . 2005t 091217 @I)Dg_cgqqn of the present. invention may be to makeareduced—cglone naR]:a(l) wﬁ%

fmit andfor: vagctable spread product which suffers less d:scu]omuon of the fruit(s) andlor
' vegetabie{s) therein doring procesmg than froit and/for vegetablc sprcad products made with

' canvenﬁoﬁal PrOCesses: .
30 EE - Sl another embodlmentof the present mvcntmn may be to make a reduced—calone natural, whole-

forrit andfor vegetable spread product which suffers less Toss of the nufritional content of the,
o frmt(s) and!er vegefable(s) therein dnnng processing than fruit andfor vegetable spread
Fir cts made with converitional processes.
- Still another embodlment of the present invention can be to make a reduced—calone natural, wholc-» :
. 25 e :ﬁ'u’ andfor vegetabla_ spred pi'oduct having bester ﬂavor than ‘Fuit andfor vegetable sPread
| ?'prﬂéwtamﬁdemﬂmmvmﬁonalprmses S '
B L Sl another embodlment of the present: mventmn can be to make a, natural whole—frult and/or _
G -: ‘fsgefaﬁie spread pmdmhavmg fewercalones thati ﬁuﬂ; asnd!or vegeﬁahle spl:ead pmducts )
O e & Wlﬂlconmamlprmsses. o
.: ). a Still another embodiment &f the present mvenhon can be to make a rcduced—calone natu:al whole-
| ,k"_ﬁm:tandfor végetable spread produot havingless sugar thon fuit. andfm Vegamhles'
B :pmdustsmadewitheonvenﬁonalproccssese ' - e




St I" anot her embodi ment of the present invention may be t6' nake'a ;
- reduced-cal orie, natural, whole fruit and/or.vegetabl e sg e 2%6§)duct -
having nore dietary fi ber than fruit and/or vegetable sptead products made

wi th conventional processes. Still . another embodi nent of the present
I nvention may be to make a reduced-cal ori e, natural, mho%ne- fruit and/ or
~veget abl e WB®HFpr oduct incorporating sol ubl.e diet af§® 5 such as

inulin, into a fruit and/pr vegetable spread product wt hout adversel y :
af fecting the Stimtotherembpdinest of hsPErentipventnd M3y Bff &pke ageduper-caloris taral, aiido di nent -

of the pr Wahmlammu&mmmmwmmmmwwbmat ural ,

whol e-fruit d/ Ol bl e oduct having better texture than
fruit and/ W %gm% a‘i"g“r‘%ﬁ?”%t h conventional processes. Still
anot her "enbodi Mratmﬂ@f embloempn efsBe ireskri in@datibray GaH e 4 dudBklode, natural, whole-
r educeds Cag@ialidor viRbBIE Ghead phbials ﬁrafxﬁdxﬁﬁhg R0k Bty 808 sadd sy ed product:

havi ng nore _natural . oIor t uj t ad/ t abl e spreads nmade with
_.convent i onfEtd %8@5‘5 H“‘T’tbf"” fadyersg Bﬂﬂé%t%%’fe ?{%‘p‘:ﬁ] gent i nventi.on -
can be to ﬂmimma reduced calorie, nat ur aI whol e-fruit and/ or vegetable

spread pr Oducfsfutt%\étha%mi}&t,teﬁgof&uyetehﬂMﬁtoneﬁmt @' Hhake HHedudedddBsie, hidi), f ruit

-and/ or vegetab read conventi onal proce‘@ses Still anot her .

enbodi nentWhele-ukendier wegrabls sprand ardiciitvinabete e tod it andfoevgertbls_ cal or | e,

nat ur akg: \@b}ﬁd@nﬁawmmm&ﬂmpmgmabl e spread product having itself :
stability at to that of fruit nd/orcﬁ%??etable spreads

ast, conp
e il coryAR s e s fafonst B4 ik A |
advant age oS .'-‘.@M@SFWEWMVWHNWMWFMWWWM readl ng and’

under st angi ,,,"I&Q%adlr;&a@\ﬁﬁac&&%bﬁalﬁ&%ds@n - DETAI LED DESCRI PTI ON OF THE
- PREFERRED EMBODI MENTS

: ent invention.c acess for
manuf act ur i ng S“’b‘f“"ﬁ!']?’éﬁ‘ﬁ‘fdf‘ﬁ’ﬂw% Préffﬂtd‘évamo&'éﬁng?lge@ aﬁ‘?ar “cead i/;)%?’ %‘e%lm able . -
'spreadﬁprmﬂﬂeﬁmtandbudgm@lamﬁgmdmahm@aﬁeﬁ:nmﬁ@ﬂmme" yalahihess, or
- conbi nati gps %sﬁﬁﬁ?&%@ﬂh ﬂs{eﬁhoiiﬁl'iﬁﬁ%f% eferred errbodl ment of the
u

~.present |nvent|on e process 1 ncl udes rality of: steps. a!Erst a

portion of th%l“ta@ftﬂ&re@ﬁ?ﬁ‘ﬁ?ﬁ?%@ﬁ”%%%“ﬂ“ﬂ?@(‘%?ﬂ@ﬁﬁdé@dﬂﬁ@t% (s) in the
SDread (0%ﬁ&ﬁﬂf&w&%@ﬂiﬂkkﬂi&ﬂﬁ@ﬁuﬁtm&ﬁgﬁmﬁm@ﬂww&ﬂbﬁ@m| uble dietary

B e R

“Whol e fruit(s) - and/or : '
. veget aﬂﬂ (s) Qtir exbodinteiin, fatures and d’dea’n&ga‘s))ftherwesmtqmltdOISWﬁthemeafppaﬂE conbl ned
~Wth- the ;agggngtagd;"" rgllg,c,mam,yre or blend, which is -
--subsequent 'y nixed to a sustantla |y even -consi stency. ‘Finally, the -
resulting mxture is pasteurized and packaged in product. form
‘ DETAILED DESCRIPTION OF THE PREFERRED Emmonmmﬁm

" The present invefition campnses a process for manuithehmn,g,, orpreparmg,@‘ i

'mk@ndsweeaenermeombmﬂ&w;ﬂﬂha siuny mﬁmnmgnmgm orblond,
wh;chis subs&quenﬂymimd o sﬁbstanhally aven wnsxstenuy Fmal]xf ﬂxs _";f sffing
i anﬁpaclmgedinprbduetfqm




6 Cctober 2005 WO 02/071871 PCT/ US02/ 06995 Described in noré detail, the
first. step of the first preferred enbodi nent _of the present invention
conpri ses- conbining a portion of the overall anount -of fef?ﬁ‘fbf’szfo nd/ or
veget abl e(s),” or a conbination thereof, which are in the final spread
product with a dietary fiber conponent, and pectin. Additional ingredients:

-~ such as owgegsrgdr or propyl ene glycol, for 5 exanpl ecrwsl2esess | imitation,

may optionally be added, in accordance with alternate enbodinents, to the
fruit(s) and/]@éscﬁbecﬁehﬁieldahﬁ)heﬁﬁdseﬁaﬂmeﬁrstﬁefene@ododeﬁidfoepraae conbi ned

ingredients are then, preferahly, m xe speed and at
room terrp‘é‘fe%ﬂ pumprisey F°“§’“b‘@ralpﬁrﬂ°“c?fthf ?"r‘?’@ﬂ%‘fuﬂ 033&'% tfeﬁ?"?hﬁk gss]’sl urry or

emul si on. mkmbm@wewmabiﬁnﬂzaﬁmb@wnﬂmemmmmﬁmf| rst preferred
-embodi ment, is. a m,xer ch a 0 avail abl e from
Breddo Li FRPFFEAn %%ga‘i ggc@ﬁll?ﬁ%ﬂgr% ‘fhca%ﬁlyﬁemy ré’c??é%"? °°%5r from Greerco High
S h e & rexibple mdeothmsaﬁ@amd}'mhmameeddeccmct@rdamewnhdteeaw Co.). . hi-s

.',understooeqab&{)]}?et‘,El t'ja(am% %ggﬁ:‘]e?%, fibed Mﬁ%“ Ofe bdfindes the use of

ot her . types m xXers a her’vendors and the use of other
m Xi ng rremmostsarpther,sre&rablemxrderthweeratmsweﬁwdatrm@aweéuwth al ternate.

-enbodi mengs, aioatohem&eﬁseﬁefoﬁaee&ys%ﬁe% S0 ked RieptaBPh 1 ONal |y, be added to
the slurry to t‘r])row de variations in flavor, color and/or ‘texture. Such
IWl

~ ot her adoﬁ"‘EOFde'F?ﬁ e Erstaredemed embadiment ds 2 high gheardiquid pixer, SAltpS 8K | i mi t ati on,
spicego amrdmé ﬂduﬁ\greeﬁemmﬁer@raivismmaﬁh@nmgmsd@wmer&wmgar oteins, natural

flavors col ors, huff eservatives, antifoanng agents and
nutriti V%Mﬁﬁﬁmﬁf"é‘wg% %ﬁ%ggr} t@%ﬁ%&?f?"%&?@g?ﬁﬁfﬁ&e with the first
_pr ef er r edinendon Hicliis the uieldothitybes bifniiesh av4iliblé For Sther vendors and the use

of other mixing methods. Iti is also understood that, in accordance with aItemate

embodiments of the process, other ingredients may, optionally, be added to the slurry 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 eolors, buffering agents, preServatives, enﬁfoammg agents and
nuiritive carbohydrate sweeteners. ‘
‘Proceeding in accordance with the first preferred embodiment, the emulsrﬁed slurry 1s
20  combined with the remaining fruit(s), vegetable(s), or combination thereof (i.e., of the total
quahtity 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. Durmg combination and murmg, the temperawre of the mjxtute, or -
25 blend is kept at or below room temperafure untﬂ 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 mventmn 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 nuxture is _
| ,pestemzed by rarsmg and holding t_he temperature of the blend,_ pre_ferably, ata temperamre ,
in the range 0f 165 °F (74 °C) to aﬁoot 225 ‘?F-(l 08 °C) for a period of time (i.e., “hold time”)
between 10 seconds and 10 minutes, thereby killing any microbes that 'may be present in the




20 conbi ned vvi th the. remaining fruit(s), vegetable(s), or combination

- thereof (i.e., of the total quantity of fruit(s) and/or ve etable(s) of
the final- spread product) to inpart flavor and with a - eet ener..
‘The slurry, fruit(s) and/or vegetable(s), and liquid sweetener are then
mxed in a mxer for a period of tinme appropriate to produce a m xture, or
bl end, hawonme7esa even and desired consi stency. DurpPemusomwpisnati on and

m xi ng, the tenperature of the m xture, or 25 blend, is kept at or bel ow

r oom: t enpRfida tThé required thrhpetatuee dod Biliiniere ldetérinmeld byrthetypscof i) amier f ace heat

exchanger scribed, bel oy, nt | oss and/or - |

~col or degl%%’zl(gg "ﬁf%e ttlal? %l’bef‘yp m‘l“?’u anadmgyggmg&m%?and}ob%éﬁalbﬁlll?f ace m xer such as
t hat avalrdsmbivetefnpmm@raoéholdumeeof95 D6 welr100 deprodsstraraprepridde. Generhlly, i S under st ood,

- however, Egﬁu es the wuse of other
types. of Heglee]rn vral E?ﬂﬂepyg?nstllegﬁgg%%é%\r@@ l?@?%ﬁsﬁ e\J}Qndor s. 30 Once the

~ m xt urde, pestewizptind, has been nixed to an even consistency, the mixture is.

pasteurized %&e&g&e&m@@w&m@um&nhmﬁe%%ﬁ%mt&f the blend,
preferably, at a tenperature 1in the ge of 165 F (74 C) to about 225 F

(108 ©) meseutizais of trplepfl ispprifEmedin gswept: egtieyphenper Baving@R9T 10 seconds and 10
- m.nut es, nbheymbys dth :lrﬂloﬁﬁrsﬂdalf Mmgbeessmgatewamee eme in the 6 Cctober

72005 WO 02/ 071871 PCTI he re lre erature and hol d
Ctime ar epﬁﬁi“’é‘}“f’f‘?eﬁ@ds‘ﬁv é%g%‘fm (‘%‘)““‘er“ 5@3% e(s) being-

- used in: u&md&mmebc@r odmtt-saufmlehettoxchﬂgertameﬂaﬂle:uudcéxﬁz)meaﬁui/ﬂﬁr veget abl e(s),

"~ respecti et and | seconds are '
ppropr | SBLRRR aRAnER, Riteidnbe IRRE iR peiPe AEpBRESIRRRES Wit h ahor ter

©resi denc@ngthrm&wemabhmptdﬁfaedtwsichmg@nlyo@lmmﬂumghmhaAccor ding to the

St P SRt SRR LIE Mo P e DR SRl PUEDY B pldig it eur zat | on of

t he bIen wept su exchange aVIng one or

nore cyl ﬁ)h@entbeofﬂmthr ﬁ&ppfwalleasth@‘ﬂpeyliagler,pchpﬂﬂm@bembawdgcﬂmg, t he bl end

- ther efshr gulier FhR& prddh& GAdSR DMRRGE RRE: éltzr@mﬁfassmd%ﬁdénmes is, generally,
_based- upon t he capacity and thr oughpu%J desired for_ the process. A

swept - s uRfedddo sise Pastsizption gene swe%be@thwgeeeefw@é fopdiy the first
preferreeleeia@eduﬂ?ﬁnmeheelbwmv&maﬂm@wmﬂ;enmﬁuimmhes in diameter - b_y

- ..siX feet l.en th An ce bl e swe t-sur hea exchanger al so
‘incl udes L%l"al 3 @a’dﬁw&?eﬁ‘ﬂe&fﬁﬁﬂ@a &%@gl"'ﬁ?& ¥ such as |ow.
pl’eSSUI’ete%&aﬂ’e@]iold'tﬁies,\ﬁ&hﬁdife@ﬁ;ﬁﬁ%anﬂﬁeﬁ@klﬁﬁpdﬁﬁﬂiziuﬁlﬂleﬁéndl he blend in the

- cylinger. eci se.l engt ftheclln tube, is based on
~ ‘the % parti gfl?ré’?‘&egnra%(’é‘d’?&%i °r3ﬂll§" l‘?beacp ﬁﬁtf%ﬂg%ls}&terrper ature and
- associ at e@m@ﬂmoﬁhmpumﬂymmtunpemﬁxfemheqambﬁur"l«‘ma‘huuolrﬁ Such swept

ZS;T ?ggl gie?)&eom %Walsoo Oasg%&@ &&%ﬁr@g{l l@[},rané‘Pg Oglg%g%\:ﬂﬂ:dUSl ry and‘ are

 blend through a second swept—surface heat exchanger which is substantially similar to the first
o swept-surface heat exchanger employed, as described above, to pasteunze the blend. .
257 ‘ However, in order to cool the blend, the heat exchange medmm, preferably, mcludes, but 1s
- ~_mot lmnted to cold water, sweet Water, ora reﬁrlgerant o :
- Once the spread product is partlally cooled, or chilled, the spread product is paekaged,
- Wlth the packagmg bemg sealed immediately to mm1m1ze the exposure to air and, hence, to
new m1crobes, spores, and other forms of poss1b1e eontammants Preferably, the paekagmg
30 includes squeezable tubes which are filled with the partlally cooled blend ﬂu’ough use of a
B tube filler. The tubes are then further chilled to reﬁ'lgerauon temperatures to protect 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, should be perfonned in clean rooufls




Laval . IS understood that the scope of the present invention includes

t he- use of .other .tenperatures, hold tines,-forns of eqﬁﬂﬁgegbs and

met hods -for pasteurizing the blend, 20 After pasteurizatiSh’8f the bl end,

-the resulting spread product (i.e,, afruit and/or . vegetable spread), is

then parti oled to a tenperature in the range 0 about 165

I F. Prefepﬂglé ﬁhe partial cooling of the blend |5P§@g§ﬁ%{tih d by

punpi ng, or, assin b) end throu second swe urf ace heat _

P xChanger &Sl aRR b RBE eans AREDH e iR RS BERIR, surface heat

exchanger otihapressptidventivg ingibdas vihdrdamadfpacksging Gropglaisesfiviherdypedvd bl end. 25 . .

However , E%b§£g§ﬁi&$1C°0| the bl end, the heat exchange nedi um preferably,

i ncl udes, R limted to coId wat er, sweet water, or a refrigerant.

~Once the spr emcqsrdmmmthamp@wmﬁwﬂbqb@mteﬁhementhwnh@ld the spreat—product

IS pac%agggmﬁmygﬁlﬁmhmglﬁggh&gmgﬁmg § réé’ to mnimze the
bés,” spores, qand

exposure to alir and, hence new mcro ot her forns of

.possi bl e é@ﬁ%ﬁhﬁ%ﬁ@@mﬁbeﬁ@tmymeﬁwlﬁﬁewgbﬁ@aB‘l)m!xﬁiﬂ’lﬂl@@s squeezabl e
tubes- Whi kol Earﬁdgtrhasj , VebdidBle herceatﬁahedtteveopoqtﬁtbtbh@m hrough use of a.

- tube filler, ubes are t urther chilled to refr| eration
-t enper at uPEbingtign Y grixing the bend inastentied and packaeertiine pmetheds {5 spread' s

. . texture, mbaunfﬂmﬁﬁqmeekoommﬂmmms i nportant to note that, at |lower blend

" te'rrper tures, he pa N ube filli sho d .be erfornmed in clean
~ roons. ¥ actobBP %g'@f?bs?‘i %ﬁ ?%dé'ﬁﬁfgp preventing
. post- proca&smngoemmmanﬁnmmboﬁbmmmmhedah@awmhphmiammemohmmﬁanthat t he scope.
~of -the pr |E¥ e er 1 g through use of
- other typ%%ﬁlg%e pa%ﬁ%ﬁgl ng UI pSu rl’t(:%ru i acgsb‘r%”tﬂ%ée)eg\(/é\ngr?%mg second preferred
“enbodi nenuhﬁﬁfalwnprﬁ,wbﬁngasm@nesmah&aeosﬂﬁtnamdusatchaymmtwl ar to the first
preferre etener, soluble
Oy GRER R, g&@}mp, Fousy), bifehrkicliBis Bf P QG flaloh BEde! Adbranid

di etary fiber and pectin. urry and mxed with the

 flavorts| nysidvtheprd Qﬂ%ﬂﬁﬁwﬁ°§@ggﬂﬁ§WEﬁ§¢¥ﬁeﬂmwgwﬁﬂwaﬁmﬁﬁﬁﬂhereof to forma
~blend. Af fghe csseag%weemoe%ereeummoﬂsbpew&wl ?oﬂ%ﬁ%ﬁur'ZEd and '
0

packaged using a-nethod substanti al the first preferred

enbodlneN@mmﬁﬂﬁ”¢ﬁgwF@Wﬁﬁf§%%@?%ﬁ@$“%mﬁgmﬂﬁ%ﬁmﬁ@FéﬁﬁéthEFﬁUes any

. subst anc eackoiitil the afticiliBI(E) Vetabel; B BESifktibiof duill) A eetabBXRND! es of
“:contenpl ate &%?e eners include, but are not linmted to, fruit juice

concent ra‘ts J ugar, raw sugar, f ruct_Qse dextrose, fruit J ui ces, corn
syrup2o- art i fWalhemmtmem&mﬁmtmﬁhognﬁﬁmwyWr al ose, acesul fame

and sacchari .St evia o ro Il ce syrup. foney, sugar al cohols
or any ciﬁgTﬁﬁP Wﬂ%?%ﬂ?h ﬁﬁ’?@gbﬁﬁéﬂﬁ “ﬁ%ﬁﬁ%ﬁﬁﬁ?ﬁ@mg?éPErred enbodi ment s
.of th e p rlagiedip, muhnmdtothenplantsha:hamﬂmmoﬁgomden dsulia ttel &n

' apphed 10 a water soluble, heterogeneous blend of fructose polymers found widely distributed -

_ 1n nature as plant storage carbohydrates Oligofructose is a sub-group of mulm consisting of
2'5_ polymers with a degree of polymenzatton (DP) of 10 or less. Oligofructoses, acceptable 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 mu]m. 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 proportlon to the other ingredients, varies accordmg to the part:cular ﬁ'tut(s), vegetabie(s), or -
" combination thereof which are used in the product.- ' ‘ '
| 7 The term, “pectt as uged herem, refers to any substanee formmg a eolio:dal solution
in 1 water Whlch gels upon coolmg The pectm may be in powder or hquld form, naturally :
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‘_pear

during processing is.between about 5 percent to about 50 percent, by weight
~of the fruit. spread product. The anopunt of sweetener used, roportr on
to the other ingredients, varies according to the partl%Qﬂ‘?FrzPﬁ?w t(s),
veget abl e(s), or conbi nation of frui t(s) and vegetabl e(s) wused i-n the
product. 2 o2Amsused herein, the term"dietary fiberscrivsnlsdes any

- car bohydr at e capabl e of provr di ng bul king properties.to the fruit and/or

veget abl eo&rﬂﬁr@%ﬂmmuﬁécordin e Gl Ritod RS dicRls of thd SRhski Shvduffon, &51UI i N and ot her

pl ant stagches and fry gosaccharides. Inulinis a term applied to a
wat er sol %ﬂtwdweg@teéﬁrw&e%wm%wwegéwwe ¥ound wi dely

distri butﬁfbeut,lblywagﬁt;blfaeﬂ&lﬁbdﬁéﬂ Tﬁ&a&b@ﬂﬁpeﬁﬁmamwr@bﬂﬁnm@ebm&f ructose is a
sub- group, of

Dol yor | PRRRIR g e S i Pl el Al TR e b SR o 1 ¢

accor déncnmtmhhemttﬂuqbrmlyrmmmmtﬁhepmedsudﬁapréaent are not limted to,
. the beta- Y, ISI l.yco ref er abl. the dietary
~fiber is ﬁ##n&?ekt,su%l& p‘PerFeg]f“rﬂélll ul‘ﬂf}‘regggerﬁ’fs%%fu'gt‘fyl ncl udes =

di etary fthoweptinyeesseked. i n an armunt between about 0 5.percent and about, 3
percent. by vl @iersflad i hiPandl i ARy of dietary

.fiber used, in 30. proportion to-the ot er |n re I-ent varies according to

the part |f3,atﬂ‘d11°1‘\dt"€nbl‘t("§‘)lﬂm%'gé’€% aglading bppmot Wﬂ%ﬁﬁmﬂﬁsm@her eof which are

used i@ tﬂa@h@rgaaegmeapﬁé@,queer cofs, eetlgamcﬁenemgﬁeﬁm refers to any
. 'subst ance, fqr i ? CQ orda so ion _in water which gels upon cool i ng.

:.;-The pect i TREY ‘EH&‘?S PorsebRicsHEtrion byoiss, mpdbersiesoc t ober 2005 WO
02/ 07187]anPﬁH'ﬁ1de1802/ 06995 occurri.ng -or nodified. According to the preferred

. enbodi nent s ) enti.o t he it read product includes
_pectin in anolé‘ﬁ%ﬁ’h‘vg%g %sr’i‘se%‘ ﬂg“sﬁlﬁ’r‘&‘ﬂ’ﬁ?‘h&f]ﬂl°‘é(‘g@§? bl hercent, by
wei ght , dthwtghelesiremwor,pnmt:gtbufﬁhﬂuﬁmmmaﬁes patots) lii:misleets squBshr oport ion to

th di t th t I f t
 veger bl SpugB OGS B et i "R B Hebe b AR tuct Mot abl y, the
- -.pectin is une‘e@wéuewmthemnprﬁuﬁm ”o‘fﬁuttmaqbpm@nﬂ,t“vegemmeespteadd,n thereby :

causi ng 'aﬁ&‘%eg@éﬁ@éﬁwﬁd%f’ﬁﬂﬁd P&éﬂatrhﬁ@ﬁm")gﬂér%uwt Sees ] 1 S OCour '

‘the pectl n was coo USG er ern ‘udes any

. canmonl thWﬁﬁmﬂ%hﬂﬁFﬁf@@t@e@Mé@lﬁm@abﬂm@MJlmhtqarg but not linited -
- to, berrrt@mgrmh%t%m&o&dgu@sted to appl es, oranges, 10 peaches, -
pi neappl es, ki wi s, apricots, pluns, grapes, cherries, nmangos,

el on%;0 strawberri es, bI ackberries, bl ueberrl es, raspberri es, .
.-boysenberries, narion berries, nulberries, and the like.

EXAMPLE 1 - Straw] Frlut Spread: ,
I accordance with the preferred embodlments of the present mvenhon, the followmg
. 25 ingredients, by weight, were cornbined and mixed together at room temperature usmg a .
‘Breddo Ltkwrﬁer mixer and a Groen scraped surface m;rxer m form a slun-y'
- 0.55% low-ester crtrus pecﬁn ' '
0.5-3 % mu]m
12-20 % white grape 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 mtxmre or blend,

had an even consrstency The n:uxture 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



- The term "vegetabl e", as used herein, includes any commonly known vegetable -
havi.ng ‘a desired flavor, including, but not Limted to, 6t(9 %35, carrots,
hi crma, beets, squash, 15 spi nach, onions, garlic, peppersn% i i ncl udi ng
j al apeno peppers), avocados, and herbs. As used herei n, the terms "fruit

spread", "fruit spread pr oduct ", “vegetable spread", and “vegetable spread
product” wootare; but-are not limted to, jans, |elPCEESO2ZPOEBSErves, .purees,
mar mal ades, pie fillings, bases for fruit-flavored drinks such as

"snoot hi e’ °Ffbxeeeﬁoﬂe&mbuth&p@mﬁgmnuﬁ@mﬁmmmne%wa&sedﬁp@h@gs and sauces.

20 EXAMPLE 1- Str cord the preferred -
~ enbodi rrenf’condsf”eff atéﬁ:F‘m %?é’ﬁ@flﬁ lthﬁg"xg’éff Fb“%?yhﬁ ngredi ents, by

wei ght, wewle;irmxjmbwmﬂdckmdixnmqwadhibqgel@gmr at roomtenperature usi ng a Breddo
- Likwifier mixer and a Green scraped-surface mxer to forma slurry: 0.5-5. %
| ow ester citrus pectln 0. 5 3 %inulin 12-20 % white grape juice -
. concent r XAMAILER - s pothiq Flayéring8 30 10-20 % organic liquid sugar with a

CBrix level ofmzmmg %éa;emwer@qccmmot@%fez@dmmm%@'es vere mixed

~until-the mxture, had an even consistency. The nixture was then
- punped twr%eyﬁveaﬂ%ﬁd%ewafé@%mw@&%ﬁ%@ Lijpydieisnixenandgi xt ure was

-heat ed t G3ra Sord&d-GfRb mredtS RLE @4yf € Of between 180 IF to 11 6 October 2005

. WD 02/071871 PCT/.US02l 06995. 225°OF for a period of about two to three

. nminutes. Next, tHe HiovtePesiaReihssed through a second swept-surface heat
-.exchapger tao partll.;a%mngool tthe m xture, Finall y, the partially cooled

| m xture was pack ueeze tube pagckage EXAMPLE 2 - Raspberry
~Snoot hi e Fl avori ﬁg%gﬁfan Heé)‘ﬂ‘ieﬁ%]"c?“ﬂﬁg "e%t"é 93@?@3 according to the

preferred enbodi mees%cegamth@xdsﬁgaeeMBrkwamﬂzon m xed together at room

| terrperature usi nqﬁoﬁ ? 0. Likwi fier nmixer and a Goen scraped-surface
m xer-to forma s ? rr§S%Iow-ester citrus pectin 10 1-3 %inulin
15-35 . % whi mcghmhmygwem:mmwahmmmmmpwthmhm@bt-% 15-35 %

o or ganif)c sﬁrﬂb’é hgatﬁ}&%ger\Mdtheate% t&?gnd ﬁel& 8 X%anegature gf tgvee(?és{f/&i? toaﬁ?ti?r ri es.

. for a period of about two to three minutes. ‘Next, the mixture was passed through a second
. swept-surface heat exchanger to partially cool the mixture to a temperatme ef between 45 °F
‘and 165 °F, ‘Finally, the partially cooled mixture was packaged in appropriate peekaging, ‘
_ ' Whereas this invention has been described in detail with particular reference fo its
20 most preferred embodiments, it is understood that variations and modifications can be
effeeted wﬁhm 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 plﬁe function elements, if any; inthe elejms below are intended to include any
- stmcture material, or acts for performing- the ﬁ:mel:lcms n combmauon wzth other clalmed
_25 _ elements as speclﬁcally clalmed. -
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Once the slurry, or emulsion, was formed, the nixture was pUrrped'th'rough- a
swept- 15 surface heat exchanger and heat ed to and held ?aé a) erat ure of
bet vieen 180 OF to 225 OF for a perlod of about two to thte& ﬁt es. Next,
the m xture was passed through a second. swept-surface heat exchanger to
partially cool the mxture to a tenperature of between 45 OF and 165 OF.
"Finally, the partially cooled m Xture was packaged in appropriate
packagi ng. Wiereas this invention has been described in detail wth
particular reference to its 20 nost preferred enbodi ments, it is
understood that variations and nodi f iIaAAIM®Ss can be effected within the
spirit and scope of the invention, as described herein before and as
defined in the appended clains. The -corresponding structures, materials,
acts, and equi vel priatas ﬁfrgaéphnngreeaﬁaﬁdvuﬁva‘geeskpmuued @ﬁﬁimtsﬁlgﬂte‘st@awﬁ in the
clai ms bel ow are |ntende to cl ude an%/ structure, material, or acts for
~performng the f@inct PEHEE PhsubBaiiaty roosh emperlse Aebel ¥ HR PMPSTagefent s as
- speci fdueaich p?es@htrﬂ?gn arhéufl £k AREE 5 2B GoidRntlor the staqsﬁossctf RLolRsieParing  a
fruit- and/ or "vegetabl e product -conprising the steps of:" (a) mxing at
- subst alietaryifibgr prezant ineamearcanifrem gboud &1 Sotw al odﬁtnemmtecrfahmtosal prodygleatdener
- present a tQ t 50 of t t of roduct ,
B cor drt PR HR nash R AR 0 & U isrea REAERI sRouly 8 d Byt °5
~ per cenimoduffidienttoforin aphadyct , and ‘pectin present- |n an anount . from about
--0.5 to about-5 rcent,.of  Lhe total product&]for a period of tinme.
~ sufficient to f&m a?diRg? E“Hi} tReye Fé]i“frya 4or vegetable to the
Cslurry; and, ©(c)g pasf)&%h%ﬁt@%etrﬁﬁ‘mﬁbofﬁ’ﬁ@arﬁf/orfv‘egét&blé‘ﬁﬂiQﬁrr}’?eﬂ@lhﬁ@ﬁ@mand
slurry resultlng from step (b),. wherein the pasteurizing is perfornmed in
a -heatstepx(bh afigem the pasturiging depasiogmeding patisxchpigeri n the fruit or vegetable
or conbination thereof is present in. an anount from about 25 percent to
about 75 percent. of the total product. 3. The process of Claim?2, wherein.
~the fruit @2ncl udspmbess efi€laimriewhéresithafibie or ir@stablelmlr velnbinaticsthereof is '

~boysenberr.i.es erries | ackb Fries,. . mario ri.es, cherries, mangos,
-.peachésesewn@sss%@ O} T8t 2P .aPP T RETCey e lotal BEidEE  or anges.
‘pears, nelons, mul berries. 4. The process of Caim 2, vvherel n the

- vegetable i ncl udes at least onée of carrots, tonatoes, beets oni ons, K
“cgarlic, sqdash, Thepwopesspf Cla@pﬂna’hﬁemptbpm mcludes ahlershensof ssawtmmaespr ocess’ of

‘Qa mb%reb%%é %'o%ehﬂ&n%sr tHVs\k] h%glﬁm%n%egﬁésa&bés% T At on-

The process of et e; n e pasteuri-zatioh of step {(cC) occdrs at'a
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 Clatm 2 wherem the frult and vegetable are present 111 i
" combination. ' ' '
6. The process of Claim 1, wherem the pasteurtzatlon 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 pasteunzatton of step (c) is matntamed for a

perlod of 10 seconds to 10 minutes.

o




tenperature of between 165F (74C) to 225F (108C). 7. The process of Claim’
6, wherein the pasteurization of step (c) is.naintained ({8 &erl od of 10.
seconds to 10 minutes. 13 6 Cctober 2005 8. A process fo %?ngng ing a fruit
and/ or vegetabl e product conprising the steps of: (a) mxing at:
substantially roomtenperature or bel ow roomtenperature, a first portion

. of atotal quantity of a fruit or vegetable or a conbination thereof, a
“sweetener present in an anmount from about ‘5 to about 50 percent of the .
total product, a soluble dietary fiber present in an anmount from about 0.5
to about 3 éber c ehprooéss fbreprematiag a finitcud/or vepethblegroduct q:nmprsmg thewsterofanount
from about (% about. 5 Ferbce allOf thg t ot al prgquct for per |od of tine
suf fici ent - to @& m ZU%ing A SHbstapfjally rpom fqmiperafure op helow room p(g &oh

por ti ofirsOportiiCoftarbfal quknelit dftayinef orfviepdtiblapekd @fmbl@ﬁi%h@lliﬁr&)ft @svﬁééiener
past euri zi ng the m xture of fruit and/or ve&gtabl e and sl urry. resulting

from HE¥pt g amgHetiEem abopd S e ahast pf perRet pEthe dotpaldredigt iasolybleshitaryibrtnger |
9. ThenRIAe % aftfould B bBout V13GH %&tgg}r%nrcg%ﬂﬂftthé)cbtal’gﬁﬁﬁé%ﬂ 6’@&% tion

thereof Is present in an. anount out” 25 percent t per cent
of t heantmialnt fremabeut.0.50.abTktS peresobefshootabpridectdor apertodiof titesufficidnt to

-inclu gmakgast one of strawberries, .Dblueberries, boysenberries,
raspberrles P'ackberries, marion berries,'cherries, mangos, peaches,

- pi neappl es, pl ur(fs) Kitdisg a s@ohd pértion of thp afal qamnitjesffr@matﬂﬁﬁsvegaelﬁém mel ons,
or rru erries. 11. The process of Caim9, wherel n t he .veget abl e includes
at £SME B carrots, tomatoes,- beets, onions, garlic, squash,

zucchl Ni, spinagh, PERARKKSingThe AURSGREPEuit arddor ‘;El@eama,faﬁ@sanp}esﬁiuﬁg so%
wherein the fruit and veget abI e are present in, conbinatioh.

processiondb), @harein e pafieuriing is hefosmed 81 heahexabangst. step (c) occurs at a

tenperature of between 165F (74C) to 225F (108C). 14. The process of Claim

- 13, wherein the pasteurization of step (c) is maintained for a period from
10- seconds %o 10‘herpnme$$f(ﬁa1@ﬁ, ehenemZﬁ@ﬁuﬂBrvdgefabwdrcpinbduaﬁcbnmaepﬁm tion -

,pr od UCP?QSGQ mt he B ot about 25 gel:rge%t to abouﬂg?nercent of tge tot;;P product. -

10. The process of Claim 9, wherein the fruit includes at least one of strawberries,
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.

, 14.:




16. A fruit and vegetabl e product conposition produced by the process
according to-Claim1l or laim8. 17. A veget abl e product corrp05| tion .
produced by the process according to Claim1. or O-ai m®¢tPg2%he process
"of Caim1l, .wherein the heat exchanger conprises a swept-surface ‘-heat
exchanger. 19. The process of . Claim1, wherein the soluble dietary fiber

"~ incl udes inulin. 20. The process of Caim1l, wherein the process further

conprises a step (d) of adding a soy protein to the slurry,. 21. The
process of Claim1, wherein the process further conprises a' step (d) of - -
addi.ng a nuls:i tiA/éuit arddodtydmpbsitievgetised by tiee grbesshaeording td8 Zlaihhleorpr ocess of
Caim V\/@erei n the heat exchanger conprises a swept-surface heat
excha (98)]@’1’“ 23. The -process of Claim8, wherein the soluble dietary fiber
includes inulin. 24. Th'e process of Claim8, wherein the process further

conprises a step gu addi ng soy protein to the slurry. 25, The-
. process of 16 ai ltmiﬁ@ewb Eodyebrompesitign praduceddiyishe pregess agaofing (Od) of
~.addi. ngClng%;dM% car bohydrate sweetener to the.slurry. 15 :

. 17. A x_fegetable product composition produced by the process according to Claim 1 or
. Claim8. '

18. . The process of Claim 1, wherein the heat exchanger coinprises a SWept-surface :

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 process of Clalm 8 wherein the heat exchanger comprlses a swept-sm’face

heat exchanger
23, The process of Claim 8, wherein the solubledietar}r fiber inchides inulin.

24, The process of Claim 8 Wherem the process further comprrses a step (d) of

' addmg a soy protein to the shurry.

25.° The process of Claim &, wherem the process further compnses a step (d) of -
addlng anutritive carbohydrate sweetener to the slurry ' '

15




