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"PCT/ US97/ 06393 A PROCESS FOR PREPARI NG | MPROVED

OVEN- FI Nl SHED FRENCH FRI ES. RS

TECHNI CAL FI Ewnio 97/40709 The present invention relates to aP@IU8306393 or
oven-finishing French fries. BACKGRCOUND
OF THE IN\/EI\FI'I ON French fries arq prepared by deep fat flying
fresh or "par-fried" potato strips. A mpjor drawback associated with deep
fat frying is handling the hot frying oil. Baking the par-fries in an oven

avoids this hot frying oil problem However, there are sone major problens
associ ated W th st af pROEESSFORFREPARENG IMPROVED GVEN-FNisHED riEneH KRigs of t he
maj or problems is that a high quality French fry that tastes deep fried is
difficult to consistently duplicate in an oven. In other words, a reliable
process for making high quality deeXECHNICALHEELD|ke oven fini shed French
fries is heretof or erdpkRR\ventibielat8dth a SR fdr bveh-filigMhg FrefR&Rsf ries are
generally too linp and soggy or too dry and tough. Hi gh quality deep fat
fried French fries have a noi st |nter|or surrounded by a crisp yet tender
outer surface or crust DY E N si ngly di scovered

that high quality Ffr&.amesféep%@ué:ﬁ;}a ﬂhﬁﬂéﬂ&ﬂoqwr Yotatd SHips! RlmaRPlirkwthdk 2

specific process c Qi | enrobed_p bake fries in an oven.
It is an obj ecT’”&‘f““{T‘R@' %wﬁﬂms fsﬁg"é “l‘fﬁ‘“{ fB"“ﬁr"B\/P’S‘E‘g Yhe pir ffice inan pYsp aypifk thisg
hi gh qual ity deefyifigeil dreblegx -Howkvek ¢hef@ramrsomhe hajorgmblems asvcigtedowith siate of the amaxelrer

obj ect of the ﬂfxﬁ&ﬂ"ﬂncﬂ % Bhé &'&nernﬁjopﬁrm(&ﬂ% tﬁtilﬂ%ﬁtqu;IWenaf Wﬁst&g&p ﬁﬁu isCKly
flnlshlngfroziai—:giﬁ ar- ries in_an_oven. anot her | ect of

present invent 18 ST BRAHY @ePligais, i} 43\ PR t"é%"fﬁ' H@"’h P @‘ﬂ‘l‘*’&fwé‘r’?‘f {?’ Bdkdns "fgat‘l“"“y
fried-1ike ovedeed farfrigHike o¥en Enighied Frenicle fries idhdra@sfore mkadins Cofrent dven-frishaichndnch fries

i nvention Wl |,b GAARR fd oty b A4 wohdh€ I G5 Frelin! G-
SUMVARY OF THE Iﬁ/aﬁ$t pp/ ol géy rYolo%W aéteuséeﬁnt lg?n\t;&eﬁm?%nﬂprow dehs ah[a)vregcess

for quickly ov'B?F‘f"feﬁ??'?Wﬁ'Q"‘(Hélff‘?‘fdf"‘ﬂ?’? APEBES Pebake fries to provide
oven-fini shed Frendhha nevebeet huirisingly discoveret tha High quiliey rendiefrieast be prepared quickly

characteristi Cﬁd?eﬁabﬁﬁﬁﬁs&aﬁc prdcksh EfhpfidinzBakhg ofi bffobed phibeke B¥E 1 af dvid. Shed
shoestring French fries

isS invention are character| avi_n
bul k moisture of fr! F‘rf"af‘BBﬁf’F gsenh inyERtinn o PIRYe a progeysiforjmaking hi @GFP?'? g\“? om
about 12% t o alike fitench Fies maulovem Wem&mbjefabmr misenamvehmgtpr@zb@ufastm@pmms for
Preferably thequickly fiflishiia\fRzeh pirifids A4 VAl % ﬁexnbmerwe& O¥ihe fdsent fveRtidn h@ﬂm&bout

DETAI LED DESCHPPFIRFiSE Mooy RBRH e ife e b 82, DR s o R

al | percent age‘S‘,’emroav'i"cbscoa!nePPpmpdmwomfow‘fmgémmhere| n are by weight
As used herein, the terns "par-fry" or "par-fried" or "par-fries" all refer
to potato strips that have beensomMsaRY GETEDINVENTEG6t One frying process;

e 0., deep-fat fryifgueLNGBAl] fidbprdtes ﬁmg?ckmve%wﬁégb he) Bi-ed 348 REBHR! ©

strip and contains so
term "prebake fripsiteprovide ayenrfigished Frsnch frjes b havg awq'ia%nﬂe t2ste e@a&a@m pflswdyt

Wi th oil on t hiedFuenélofies. The oven-finished shoestring French fries of this invention are characterized as having:
a bulk moisture of from about 32% to about 46%; a total fat content of from about 12% to about 25% and
3 Texture Value of at least about 200. Preferably the fries have a surface water activity (Aw) of less than
about 0.55, and an internal moisture content of from about 55% to about 80%.

DETAILED DESCRIPTION OF THE INVENTION
Unless otherwise stated, all percenta_ges, ratios and proportions expressed herein are by weight.
As used herein, the terms "par-fry" or "par-fried” or "par-fries” all refer to potato strips that have
been subjected to at least one frying process; e.g., deep-fat frying. The parfry has a lower moisture than a
raw potato strip and contains some fat or oil from the frying process.

The term "prebake fries” refers to parfries that have been coaﬁed (enrobed) with oil on the surface
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and are ready for oven-finishing in accordance with the present invention.
The term " oweyrkeme shed" refers to a product that has beenpcrb§ssnéssl to a
baki ng process and is in the ready-to-eat form The terns "fat"
or "oil" both refer to any edible fatty substances in a general sense; e.
g., 100% natural or 100% synthesized fats and oils, etc., unless otherw se
specified. Preferred oils consist essentially of triglycerides, such as,
for exanple soybean oil, corn oil, cottonseed oil, sunflower oil, palm

0i |, coconutan@irky If&hvemmhu@rﬁdacaﬁaamenmmakmmwm.auch as tallow These
oils can be partl_@ or co "eteli/ ggﬁ %éed or dlfled ?%

i nteresterificatiQhe PR refFryioa as beh sepiepes 'R P PkiB B ErehInd i
ff'atty rrate_rtha’bayy-hmforg propert les sim I ar to triglycerides. The terns

“fat" or "oil" Imaﬁmr-a& of At b@ﬂe&ﬁﬁmye&iﬂlb%*}lﬂ%&s n‘/)h%eﬁ&l E@ﬁ;eeé gako%%rmy be

partially or fu ndi gest " are
used inter cHﬁ'ﬂ@L&%f@p @??‘Jo{%ﬁeaf‘%n"gse oy st |°$‘Ef“"s° specified. P‘“T’I’F@ ‘t“ér‘?ﬂs“‘f at
substitute" essedftigiysoftriglyrdridesosudhhs, firexample boybewm bib mxmbnls cﬁnhmedan,eurmawmonlphlyn or
totally nongi a,eawoﬁl in off ol caith Q.hmi oills aﬁtaym"w oSt 6 -alwb%..a,%. y

n ed o I C as been

ol estra. term "condition LA ¢r§too
previ ously J¥ggeepasd WPW"FFQ by igperestefifiation. ; Theferms; ﬁ’at" oil” plsodeferd00f pveKic ftye g
flavor. materials having propenis singlar © brgiyceriles. " Treatrmel “far” @f &dils il gencralpinahalel €G-

having & SURSHARL Shlimilhhil 86/ 600 B bofiebamer fat on the surface, The

oil coating can be disconti nuousﬂs%“gE es or droplets) or continuous.

Preferably at | edBt = msofopnd; sl ae ﬁhﬁ"%“?ﬁ’b‘a‘fﬁd“‘em‘“"’“‘ﬁ‘d The present
i nvention rel at eghe cera. "far ouba@ige” frefers fto thos hedibie Oty gataials -tien e redialjyr @batidly fri es

by baking tjgsdiibreSy, %ﬁﬁfawﬁﬂwﬁs&&ls&ﬁag&s@n oven for from about 0 75

mnute to about 15 m-nutes at a'tenperature of from about 325[err
(162[err] C) to adbtiemsigenditipneg pil (‘4‘2‘6‘[’3’1‘\‘"}‘@)"” brengrexigusly vped for Springy °F?“8}ﬂﬂ’f‘°f ries
of this inveinittssdevtloet GiedBavof t hey are deep fat fried French fries. They

are superior in cyedeinisYenrddbiP af " eazeaqeéxbsﬁ,toa&cem% mss.ﬁﬁahy um;moidng bﬁhed
French fries. The oven-fini shed French frie ?%ngnqr@&ocess

i nvention (%MS&R ST %M"%"BL?FI?“WB%T“&% 8 BUPr ‘55’2"57“‘!“8 about
46% a t ot alPréfaiblyzoledsciste ofthe Surfomisaimpdt 12% to about 25% and a Texture

Val ue of at | eastmapeydh lrg'%on .BE:&REL e§§ f&rhﬂlslf Joblﬁx% (hfi)(rgbeapéﬂf(é ey Walifz!
activity (Aw) of Iess Emkgnaout A an I nt é’ﬁ‘t gosture cont ent of
from about Sevgiearob g in an oven for "”§8 ﬂﬂB‘FP U RS B LE TR Er ench
fried potat of&omewuhiz5iE (HIFOtasbeyt S005E (R6°Chat The oven-fivished frercl fries efchis ipvenyion( Aw) |
crust cri SD%&% mhely w&eﬂa%eatm&%a THED Gre ﬁeﬁ&ﬁma&m@umpa.e@ﬁ dﬁfstatGGQHLan

t extured French era ris Ot , BXCessi Vi 0|I The
i nterior por“tfofﬁ'g %”?éﬁlfér ?rﬁ%ﬂ‘y’"é‘ﬁ FFP‘Eef'aTsr'B"ﬁf 2’6 R Evegi(é'h Fry
Texture Val L(étoesggg-d@)ﬂmmulkmosmn of frens atiowt SP% theabarit &3 @ tatad fat bratent Of feomk 2houtt hese

fries, a Texbi18awordkddCand b TEMSEV e of HAst %ﬁ\%o 26 kerbBPhE SR Hate Poufddct Hiderl 'Y
with a nmoist interio

ect d oil-enroped e fri wth
certain bul I@W&'ﬂf’éﬁ"ﬁ?m'?ﬁ“égﬂ’i Qﬁ""?ﬁ?&‘ﬁ"‘f’ fﬁ’f"s"ﬁ‘g‘ g%?%{’ 't"ﬁg';pr ocess
descri bed her ei n,Sope onporiat mpmsm!’reﬁhém)hmﬁmses trikemoisting total S, csufpce witer ar t
oven-fini Sheagtivi& fﬂjﬁ:ﬂxstf c'hkpﬁ&s and inkri6liakR. fhd &Bmal surfaces of good textured French fries are

moderately crisp and not excessively oily. The interior portions are tender, mealy and free from sogginess.
A French Fry Texture Value, as defined herein, has been developed to characterize these fries, a Texture
Value of greater than about 200 represents a crisp fry with a moist interior.

Selected oil-enrobed prebake fries with certain bulk moistures and oil levels, when oven finished
via the process described herein, provide superior French fries over the state of the art oven-finished
French fries.

Prebake Fries
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The prebake fries of this invention provide greater flexibility in mneal
preparation, wagMbtedcation in storage, inventory control BERUSHE638Hr e
uniformin quality versus preparing French fries directly from raw

pot at oes. Raw pot atoes or par-frjed potato strips are starting
materials for the prebake fries. Raw potatoes (e.g., Russet Burbanks) ar.e
washed, peeled, trimed and cut into strips of a desired size and shape
customarily used for French fries. After cutting, the strips can be washed

to [ﬁmovet sur f aCﬁ Sﬁ‘l?"ﬁebake fries of this .gvem.&imv:aé bt nf;&b.m,fmm piebdrdtibi snﬁﬁlﬁicJﬁQpW?
in e ar as snoestri hoes atl O Sir S I o bou
o716 0 ) o o IR HumRy soptel i Hiore riopicn Riald o tripeing 1Rnh s el B
forom about 2. 5rawpotatogghout 5 inches (6.3-12.7 cm) in length.

Anot her cut known lﬂaﬁ;ﬁlﬁm@i& Stried pbthtd ki afellart AtdriIS for ! prediale fR4E R Potdtded M
about 0.3 to anut |nckl;ﬂ(v8e %&h ﬁ i.n C “(;g%s‘ sectlona’gn ef om ahout 2

to about 4 i nclffs RusetRyrbanks} gre Mashod, wimmed snd it inio Spsf Grfesineg, fizs; apd Speve
potato strips Ewtomailyustd fgtfmdgfuﬁahﬁtmw)ngahmbsmabmtom@vdsm sagchabout
nches (6.3 127 o rel ﬁ"‘“"g‘“@ﬁ‘“ﬁfﬁ“““‘ﬁ“iﬁ‘é‘t’??%?“%%‘"‘? g AR o
Lo as " steak 1 Prmamind 00 Pabu. ¥ (15} nen G4 P S spmnied bk ptie « o
about 0. 88 i nchbofit53nchd (6)2.7xmdlinddoglit 2.5 to about 5.5 inches (6.3-14 cm in
pr ocedur s knopn . e ekt et of chath GRS AL, fin SRuPEIY BB
excess free su@‘é’féq?f“ﬂﬁﬂ“f’?‘?ﬁ%“ﬂ?“f %E@“%P“‘?Wéb%‘f‘“@fsr(?b% “‘éf“dﬂ‘é'& ng i s done
by i mrersion of t heSwwightcpahitkpolanisiripailer cabed rguitranpare fibmisbout®f3 imxh @ubou] 8.9 inch
(60[err] C) to @hﬂﬁm&?%ﬁ&ﬂ&;&%&{oﬁmﬁmﬁg% aboﬂta%esqs -ﬁ'ﬁm% legéah nlﬂélt €s.

Al ternatively, | a i ng ) am. at atno I c_pressu
Sbout 5" T BB soR oh et 8 ik HRguis (G S PEHBIA GRS @ e
potato strips et 038 intlr @322y0m)sdabrul 215 ¢p sbaut £ Hinches (5.3-0hand) imeghods known i n

the art. For instangg poth@ﬁmfigffe%fa&h&taf:doﬂﬁlg anbrﬁio&%&c%ﬁe?ﬂm@ﬁ)m%@%t BigHafihg
wat er i mmersion steps to urt er %?s(lexcess surggrs or the strip

ot et o OB e A G CHRS P s Ao e orketh o SR oL 7 SRS o
prevent di scol by immersion efithetsinips ig hot wpter, at smperansecof flworr 140°E (£ Yo abeun 209 R(@3°G)for

applied to theabo&tarzmsmo&mme ARbrhakilTy, (D bISCARY is With Shehef® laChrRossheri! preBirel st Wtk OF
brown col or des?( g@ﬂﬁnt during subsequent processing. Qher treatments

known in the a N6 be used. After bl anching ‘and the
opti onal treat nent sFallewjna theiduichidgsten thetpheto guipsaanche geated pesordingtogenyentiond! methyds

0]|9t It ﬁnal It y dehydainagk a%‘to rsr%use%td.é]ﬁuo sﬁﬁtﬁd idybE lﬁ.lbﬁaéat:@mmomahenﬁmﬂﬁmgspaw on
(6] e S rlps sture con I'S yplca uce

Ohi et he se i e TR S sop o h Gy bR EA s oona o ororaspie WAt o
wei ght, pr ef er ehislatng aggonsted lpéveny discbloation 2096 srfps.t Pratrase (com supa) cavasogirappliedrptheo

t he convent i ongkfadd royihagmpaommdwm & 863kd 1R cll dF Broh: Q6lbtCdeleipmatt dRBE wibkdqRsk

potato strips for ex | e, subjecting the potato
strips to heat &{%er éame@rg'loﬁ'r'ié'éheg? i1"raf(3)1mng%a ut 150F (65[err]C) to about

350[err]F (176[err ]@)ﬂ’ P!awhms whtheopingel tsatments dosstibed atQverihe potete strind arer dstingd andor
radi o- f r equencyptickially dufydraed t@-l‘eﬂ&e Beir Hl‘éﬁ’tdre content. Dunn dpdAmibiRbi v Juh]ﬁ :mlna,aﬁhed

PSS L By AR B bR MR Yo ST e or e
(196[ err] C). Tinitialiweightypgeferabiyeabelt bi%td 9bayt20bané their initial weight. Any of the conventional drying
procedures used in the production of par-fried potato strips may be used, such as, for example, subjecting
the potaio strips to heated air at temperatures of from about 150°F (65°C) to about 350°F (176°C) for from

about 5 to about 20 minutes. Microwave or radio-frequency drying may also be used.
Generally the blanched potato strips are deep fried or immersed in oil, for example, at a
temperature of from about 270°F (132°C) to about 385°F (196°C). The frying time depends on the
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specific oil tenperature, dinmensions of the potato strips, the batch size,
t he vol une Gjobhs7ée Vi NQ kettle and the initial noisture oeRhgMoeds t he
potato strips. This can be determined by one skilled in the art. O her
techni ques such as a heated oil spray that surrounds the potato strip with
hot oil or frying in an oil foam can be %used. The bl anched potato strips
are immersed in an edible oil for a tine sufficient to produce par- fried
potato strips having from about 38%to about 58% noisture. (Table 1

cont a! ns noi Mc%ﬂ%ger;tﬁ; dlnﬁg%gmhe'b%g?nﬁpsfﬁ{ lgt[rﬁ{eq;;l\% me #
used in the Flr 0Cess of the pr esent 1 nventi on i) rre at O St I’I PS

of the shoesWp {njtigl meisureonten pkthepotate strih Ths car bs byosiilisd ikt G886 bul k
DI st ur e. Preemﬁeabicyastm dilapray that Surfoand€thé potid siripGrith hde Dok ByinglaDal oitFdlly and

more prefera é‘ﬁm,@mmea%@%ggpm@m@ le Bl 4 £ time S35 6 BBl . ave

from about 6/9 out 25% pre rom a q nor e .
preferably ff"ﬁ‘h?%i!i‘!"‘ Wtfﬁmab%?%ew%ﬁﬁ‘ Wpf@?'e# &9tains moispge apblay 120
to 18% f at. contem ranges forprefdaed shﬁddﬁ'mg)ﬁisai“sa it the pfocess( o 0@ presend inantPh) The parfned "

i gher ot st R S BE 8 by vk @ttt i o ol S o880 s Syt b
t hi cker pot a?'bf"éﬁ‘if thepg parfrics have from gheut ‘B‘ér“' phopteid%ped anors PS’cfﬂbbsf'W% é4% to

comer ci al | yabpiit 5@aim6ishure.y THaé lpirfried v FoRBSS 699 @ abuEPR, firéfersdly, fromABouPS% whioyr and
oreterreq por o felssfl ot B b I AP wllliok ki) EEFEpH IR 0 1 0Fs,
| evel s. rp'arpow pteing (mtsawt seylprsyts errinkisecuss, hieeld] fieskingy be fried ke d

with oil, orsligh®yigheamoikare e@ah:eckemabk;memfopfomeaeﬁnefoﬁmso:bmgpommmbd ing or
freezi ng of the pgt P‘I’fd‘ cma&ccm r&apeg‘ béa lmltlglds kn Q.% art
4 ke

For exanple, the pa to strip Iaét
cold air at @"i’%mﬂmﬁw@sve‘f'ﬂq“@?ﬂww "Pleife{l@@?]ﬁ'e(l’teﬁgquﬂespoﬂ@r t he
strips can bsrips s kdvecniifnmaisthre &hd fllleverl 1 | gerant, such as |iquid nitrogen.

Any conventi onal ﬂ%?ﬁﬂeﬁ% ﬁgﬁoﬁ%&b%qﬂml%ﬁte@sedbedmmofrmeferre E'Bhrag_o e

par-fried potato s m nut es,
preferably imior 'emaﬁh@mmrmsm 0614'% R?PMP@F@@H‘SW by methgdpknopy W‘Hgﬁ

A preferred reeédample, i@ parfiicapoitd sifpsina Besiibjeiel toRIBlO bAGIdRi Rl dPerinire 6fdest tdnended
for oven finjghl e &96»63“& uﬂrgiﬁse G bOimplelddSin QRQJ‘J %@é&&ﬂ;&%ﬂé&é%ﬁ%ﬁ#%ﬁng

trlrrmng and cuttin w potatoes 1nto stri t he
noi sture of YRR @“&E’P‘i‘ﬁﬁ"‘t"b%t“‘%fsfw H’&W"’dﬁ’o?}f" PB'G%‘W’Q" Epzprvjck! bven
dryi ng or patef, Inylésﬂgan 20 vinufes) piaferablg intids¢xBan 3 minutel) Eier doimpidtion &ftheipar-fying. at a

tenperature of frp ,g{rg{]pg,]n daﬁﬁﬁ;, 96C)
for a tine suffi CI ent tlt')*}hurt e Egﬁ%‘g&%ﬁ%un%g%kgfrgpoﬁ ﬁifn]ﬁn%éb

final noi st uhePrecss Uit anplication Sompsisss prelingdommige apd Surtingsavopotatops inge grins: "F“W"@ﬁsur e
that the oveind fredidighiCimbiseire of1thé potatel Grigs| 106t 168 than! hient 60KLIGA cithérnavenadryibgoort hat
of a deep f r;Leagﬂ.nEr I Hdalol siips bt ;nbfﬁ mgﬁﬁﬁﬁé il it a :an%r%fe of ﬁm %bv&h%z%f hace of

the par- fri $otato strips I | -enrobe
prebake fri cSowFHEF A8 FhLfors i&'b’aft‘fﬁﬁ’&“é“afﬂ'“ﬁbre%\’ﬁ'p?‘? Eﬁis“f'?rﬁ'é'ﬂﬁ s&l"%\")}‘ f‘&?‘f‘é’f’“‘f‘ermval
of the par - fdomed of f@inabae38% b awutish%. Mrogdento amuré the the okb-fimighed Erenclofey drysips awd t 0

frozen, chil gugﬂempfmﬂapg,rmgﬁ &%ﬂeﬁ et h%ncﬂﬁ{: il .£ :le?era@QJ &L!Qmﬁit){) hQMu-EQ?mPﬁF fri ed

pot ato strips are enro a coating he surface (b§2 15% b
wei ght of t hEednroBlsaKies ‘Y’P‘l“és‘b‘b‘ﬁ?“?ﬂﬂ%?‘%ﬁﬂffh“ﬁPﬁb‘&‘ F’Fﬁ Ji"tis"HFF cqating 53 be pRelisg; ng
oi | onto themtediit@fMeOrembvalodthe pe-frivh pélatées from the Syedbrl thea tting@sibeppplieds &rofen,i €S

are frozen a«!ﬂﬁé@‘sﬁhﬁf é}mﬂxr&ﬁ% Ws%tpg’fll-g@wgd&li}o@m}@iﬁ Io]:eg)w.m Il?o%:uigr ozen

oi | -enrobed pr S are st or at |east nont hs.
When cooked ¢f@il amthwg‘rfew 5%y prighs affhe prsbaiedues) by iprgersin i liuid °|tP'e'ﬁéPra>1"18| es
have i nproved onto the surface or tumbling with oil. The oil-enrobed prebake fries are frozen and stored at 2

temperature of about 0°F (-18°C). The frozen oil-enrobed prebake fries are stable at 0°F (-18°C) for at

least 3 months. When cooked in an oven by the present process, the finished French fries have improved
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flavor over conventional oven-cooked fries. Wi |l e not being
bound to a thwomymsoeme is theorized that the enrobing oil hel BEIgRoH0EH

rapi d m gration of noisture fromthe interior of the potato strip during
baki ng, thereby resulting in dehydration 5and crispening of the crust
region. Typically the enrobing/coating oil “is fromabout 2% to about 15% by
wei ght of the par-fried potato strips, preferably fromabout 3% to about
12% and nore preferably an anount of from about 4% to about 10% Any

edi bl e oi | canaRerdv&@shventional oven-cooked il T at corrpositions used to coat or

enrobe the par-frie otato strips can be.a rface of t
ot ate <triba by 1 mnboE e iR o Sy i et e o o o8 Py P o
coating (e.g. mrsmumofmmlﬁvmrﬁg nmu)oftltum sripodueig) bakjne, mghﬂylm-gtmmwmm a
cont ai ner of amﬁ%ﬁsp&ﬂigm orf ai‘ylnl: aﬁﬁqﬁ 18 fron-?d%&?%%bo&!’f/l@ n

coating, etc. fe i bl e IS, ap I|e
subst a%t ially ﬁﬂ&f 8{‘3‘? PX@'BEF?"H SER: Eﬁf’% {ﬁﬁ" %B%P‘i ‘dlﬂ”ﬂ % a't?rf?‘lﬁ' ?’F\f@’“‘g’[ﬁ"f ace
of the par- frlwup@tmm#%p&bml% Aty iihilavd] cantbeusedir - f r i ed potato strips

into the liquid fatmm%mﬁmwgsﬂwm%mmemm Phota ws%r,pgh Sd B0 ONY

as it is uniform di stribute ecl |caII | owi ng
oi | spray techf#f a%é fhe; ROLHR strRshy mm%é*a&wsngwm bf°§'"'ﬁ'eR°Pﬂ“§1 mamars &g in >
t enper at ur e of refahdng mrbauhblia{amugrr}»ﬂng(ME:emra]c@auteoofamuémp’aﬂﬁhbemlru]ﬁlm methods
(93[err]Q, pra.wnem.eraurr ?’mﬁ &?Jueenrq[mlr@ 8 ﬂph 8‘&t ..u%ﬁ&l{aﬁ;r

(82[err]C) and npre re e rom about 120

160[ err] F (71[ ¥PEEy P"Qﬁ?%“?ﬂi’zf?P@S the suzfacs obthe BaF; °E°B”5'|Bi)‘rf§’y ?‘P@gd‘f‘lpa‘er'é‘nI y
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ni trogen. Thi ssptaysddn Gife deapleshTiwgpagfiicd patats steipche aprangbib  siggiofyeo prl arecmbided dudng
surface of thepRAbsfidsidads ROSRL O Stl’l ps sufficient to increase the weight of

the strips by about_2%to about 5% I n thew[i)rocess of the
present invention i e F"éﬁ"?‘ﬁﬁﬁ?‘f“ﬁr‘ff" ’ESBbﬁ’tEP'HFa‘FFP’P‘FPé"'?'a‘FdﬁP Efechrige 5 e1agplpsy
liquid state thopaxdfiiedpouiti eripspd frezert and requiifbraged SUIF i(A8°ENt Tignfcbzanpial-fied3tmips atei ng.

The applicati Oiﬂmx@lfsedtrmlyf(@% r%rsecgrdk) ek ?temﬂ%ﬁﬂ ohwmsﬁomsdoé) aﬁdthaluﬁ,aéd.atee

provi ding a product ure of .a conventiona French
fry. R By e el PR TS e PRTRRE S LY SO
conpri se from satfeedf (Bel-fried pdtatustrip Sifficientop struasethe Weight eff thesirips byhaboyy ﬂ'lébaﬂ:eut
fries have a ngpsture content of from about 36%to about 52% nore

preferably from about 38% t 9 .about 50% and even nore, preferabl bout
0% to about 450 AREABI L e ottt AL R e M de gt . eI O

about 8%t 0 abstatete SDWticapplicatiow ofasuffi¢i¢pband anifoim ephting.S Tirefapplicatiprpaf the fat prraifrbefodoout
2% to about 1 Mwﬁﬁg Qhticiito pH@ﬂmE '] br&ﬁxct with e RE@P 886 Qorvénkiisi d@é’p@:fre@ li-‘ﬁhlhiﬁ-y

0 0 20
Sbout 26% and overl*hBFERBRLFBRR CoorBih-a) BT SO SHBSH S R
of the oil on rodisurerRetfaibly the prekskwﬁntslha\{se niojswite coment éfcfrolpcakoun 36%pto bt 52%, more
preferably from about 38% to about 50%, and even more preferably from about 40% to about 48%.
Additionally the prebake fries preferahly comprise from about 8% to about 30% fat, wherein the level of
surface fat is from about 2% to about 15% by weight of the fries. The prebake fries preferably comprise
from about 10% to about 28%, more preferably from about 12% to about 26%, and even more preferably
from about 16% to about 24% fat. Some of the oil on the prebake fries will be lost in the baking process.
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Thi cker cut prebake fries,

S%MJ,@S 1-3 for a

contents.
TABLE |
section)
Oven- Fi ni shed
French Fries
32-46% H err] O

6
may have slightly different noisture and fat
sunmmary of the prebake fri per/Edmesosi.-es.

Shoestring-cuts (3/16" 5/ 16" cross
Parfried Potato Q| -Enrobed Prebake
Strips Fries

Mbi st ur e Range:
Preferred:

38-58% H err]O

40-56% H err] O 36- 52%

Herr]O [ r 4 40 err] O
38- 5006 H er r]ﬁlckg?tuﬂp4eé§l§‘ Iﬁ%’o}"ﬁ have x%tly dlffereWong aﬁcj faf £o§tgnts See %ab?es {(Z?L 2004
Herr]O  49mmaypitenrebpkefries P'°P=m°= Fat Range: 6- 25% Fat

8- 30% Fat 12- 25% Fat TABIR ef erred: 8- 22% Fat

10- 28% Fat
12-26% Fat
16- 24% Fat

d Potat
Regul ar-cut and Crinkl e-cut (Mf'e g
Parfried Potato

Strips
Range: 40-60%
Preferred:

10- 20% Fat

13- 23% Fafo o » - MRES ed:
oestring-cuts (3/16 M? c Sgs tﬁﬂ 12- 18% Fat

14- 20%
17%

Enrobed Probake. . O
§hQSS secti

ch Fries

'Moisp.lreégnge' 38-58% HO |y e%ﬁ?q:ibpe S 32-46% HO \bi st ur e
" i"g%% H err ]48553?4)64[ 20- %‘2‘5’7’."‘1-"!{2& r ]3% gt l;ﬁ 655113% Herr]O
More Preferred:  42-54% HyO 38-50% H,0 34-40% Hy0
44-50% H 0 40-48% H2O
Fat Range: 6-25% Fat 8-30% Fat 12-25% Fat
Preferred: 8-22% Fat 10-28% Fat 13-23% Fat
More Preferred: 10-20% Fat 12-26% Fat 14-20% Fat
12-18% Fat 16-24% Fat
TABLE 2
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Parfried Potato  Oil-Enrobed Prebake ': Oven-Finished
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Preferred: 44-56% Hy0 40-52% Ho0 38-48% H30
More Preferred:  46-54% HpO 42-50% HyO 40-46% Hy0
Fat Range: 6-22% Fat 8-28% Fat 10-22% Fat
Preferred: 8-20% Fat 10-24% Fat 11-20% Fat
More Preferred: 10-18% Fat 14-20% Fat 12-18% Fat
TABLES

Steak Fries (1/2" - 7/8" cross section)

34-54% H ert] O



More Preferred: 46-54% H err] O 42-50% H err] O 40-46% H err] O

- Fat Range: 6- 22% Fat 8-28% Fat 10- 22% Fat
Preferred: 8- 20% Fat 10- 24% Fat 11- 20% Fat
More Preferr ewbgmo-,dgo 18% Fat 14- 20% Fat C 12- 12¢7/0897/06393 -
TABLE 3 Steak Fries (1/2" - 7/8" cross
section) WO 97/ 40709 5
PCT/ US97/ 06393 , 7.
Parfried Potato Q| -Enrobed Prebake Oven- Fi ni shed
Strips - Fries French Fries _ Mbi st ur e
Range: 42-62% H err] O S OPalTHPOIEte | [(iKEnrobed Prebake 50 - K1ea-Fipighed | O
Preferred: 46-58% H err] O Stips - 42- SA4Bfiet err ] O French Fries  40- 50%
Herr]O r ef %% 48- 7 ’ | o 52% H err] O
42-48% H err] O Motk Rargh: ! EEAlI0 A H 200/ sty S20 O
8-20% Fat Preferrdd! ©f €1 r @gligwn,0 G2k 40-50%31,00 % Fat
9- 18% Fat More Preferreéd: 8-16% Fat 10-18% Fat
10- 16% Fat Opt | meaelPreferratzz i A8356% 140 44-52% H,OAf t er QaB%HYD t he surface

of the par-fries, the oil-enrobed prebake fries can optionally be frozen,

Fat Range: 4-20% Fat 6-24% Fat 8-20% Fat
Preferred: 6-18% Fat 8-20% Fat 9-18% Fat
More Preferred: 8-16% Fat 10-18% Fat 10-16% Fat

Optional Freezing Step
After coating the surface of the par-fries, the oil-enrobed prebake fries can optionally be frozen,

packaged and stored for subsequent use. Typical frozen storage temperatures ranges from about -20°F (-
29°C) to about 10°F (-12°C). Freezing the oil-enrobed prebake fries can be accomplished by methods
known in the art. Specifically, the strips can be contacted with-a liquid refrigerant at a temperature below
0°F (-18°C), preferably below -20°F (-29°C) to freeze the potato strip. It is essential that the surface of the
swrip be frozen, but the entire potato strip can also be frozen. The preferred liquid refrigerants are liguid
fluorocarbons and liquid nitrogen. The oil-enrobed prebake fries can be dipped in a pool of the
refrigerant, or sprayed with a Jiquid refrigerant or contacted with a gaseous refrigerants. The time required
to achieve the desired degree of freezing will vary depending on such factors as the temperature of the
refrigerant, the size of the potato strips, the temperature of the potato strips, etc. The freezing can either be
a surface freeze or a total freeze. For example, the oil-enrobed prebake fries can be subjected to a current
of cold air at a temperature below 0°F {-18°C). A convenient method is to use a conventional blast freezer
or a high velocity current of air where the fries are subjected to a blast of cold air at a temperature of less
than or equal to about -20°F (-29°C). Alternatively, the fries can be placed in a freezer at -10°F (-23°C).

Edible Fats and Oils
The fats used herein to fry and enrobe the fries are selected from the group consisting of

triglycerides, non-digestible fats or reduced calorie fats and mixwres thereof. Preferred triglycerides
include soybean oil, comn oil, cottonseed oil, sunflower oil, palm oil, coconut oil, canola oil, fish oil,
tallow, peanut oil, medium chain triglycerides, structured trigiycerides containing a combination of short
or medjum chain fatty acids and long chain -fatty acids (e.g. Caprenin-like) and the like which may have
been partially or completely hydrogenated or otherwise modified. Non-toxic fatty materials having

properties similar to triglycerides, herein referred to as fat substitutes can be partially or fully indigestible.



.packaged and stored for subsequent use. Typical frozen storage tenperatures
ranges fromabout -20[err]F (- 29[err]C) to about 10[err]F (-12[err]CO.
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groups of the polyol be esterified, but it is preferable that disaccharide molecules contain no more than 3

unesterified hydroxyl groups for the purpose of being non-digestible. Typically, substantially all, e.g., at
least about 85%, of the hydroxyl groups of the polyol are esterified. In the case of sucrose polyesters,
typically from about 7 to 8 of the hydroxyl gfoups of the polyol are esterified.
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Tenperature ([er#F) Weligigulewing Co. 3¢k, oMode! g7 R3S (Conveto.oned
Tenmperature (C) B 108 R, Garddnd FCA7 $ddel No. BGHOECarfection OVRRY - 232 The Oven

Some exarrpl es of Cs ui t%ka%eugvgx% al;rgngtotl QC deﬁllo pFé %%LJegﬁn B¥ehiS:

conbi nation infrared convect on ovens I ant heat ovens,

toasters, tdastetobAiplmpingementiOvens| ocity air i npi ngement ovens, conbi nation
m cr owave- convecta, on QirtskSFoodiéivice PRddAY, Pt Wayal, BN (Ifping@Toves). Rot ating drum

convection ovens g or %PJRWM@%&WL@%&M&M& {doMle 1Yot B0ent| SO DE

used. The baki ng fl mes
C. Blodgett Oven Co., Burlington, VT; Model No. MT2136; (Mastertherm Conveyor

Oven)
3. In Ovens
Quadlux, Inc., Fremont, CA; FlashBake Oven Mode! No. FB5000
4. Rotating Drum Convection Ovens

Toastmaster, Eigin, IL, RoFry, Model RF200
5. Microwave-Convection Combination

Amana Refrigeration, Inc., Amana, IA; Model No. CMA2000; Convection Express Oven
6. Toast-R Oven

Black & Decker, Shelton, CT, Model No. TRO200TY.

In one preferred embodiment, the oil-enrobed prebake fries are preferably baked as a single layer
on an open mesh metal oven tray or basket. An essentially single layer of fries allows at least a majority of
the fries to be in direct contact with the oven tray. Preferably, frozen oil-enrobed fries are first baked on a



depending on the type of oven and the baking tenperature. Wen toasters are
‘used to finish bake the oil enrobed prebake fries, nultiple heating cycles
may be required. Conventional mcrowave ovens can be wused for warm ng
frozen prebakwdgragmeprior to placing theminto another sui tREITES90M6M3 f or
finishing but "they do not heat the surface to a high enough tenperature to
cause it to get crisp unless a susceptor or, special container is used. The

names of suppliers and nodels of sone SU|ta6Ie ovens are: 1. For ced
Ai r Convection Ovens A Wl | s Manufacturing Co., Verdi, NV,
Model No. M42003S (Convection oven). B. U. S. Range, Gardena,

CBQA, | Model No. Rleallbif !l{emhiﬁﬁikiﬁﬁ%y@coﬁﬁ&ut 0.5 to about z mmﬁes Then nﬁyadgatsten@t@nso@
uri i ngt on, [Avect 1,,.oN

| npi ngement Q/m"‘\’/p""e" trey and 'QE%"“‘Q they iz SPA5- '68"%‘ 8 "F”r"’(ged“bc‘_y? o' Lo F& e,
I:N ('l nmpi nger | Gemeeatiy, prior art frozen potaf®. smpsmmedéhrdbyt lmr2§ iphstes. FEFegMn firlishing fitrde |
No. PS200, (Dogkdopumt aﬂﬂﬁﬁﬂ@ bf thiV A¥ehtion. A continuons bking procesRlsRE B&hIlcort /B3 cdnQiso

Bur | i ngt on, ertherm Conveyor
Oven) 3. Iﬁ?%@ﬁm?ﬁ(}éﬁ"m‘méﬁ"% &dl ux, Inc., Frenont, CA; FlashBake
Oven’ Nodel No. FBS0WE specific ovenasoeisvgnditions weedCfon prenstidecthe @¥pefiajshed French fries wil

1(;8%3) t mitSt er, Elgkd, up&nl-the ki {yy)t' prbfaktSities g Hakea, their mmaMeﬁﬁeﬁW?eVﬁe @H-mf ¢eh, aRdUhe
I natl on

CMA2000; OOnvec‘,"ﬁ“B'rP%?’é’g‘é‘ ‘ré‘lﬁ’g%‘{ febai? ?’?Baé‘f”%"@mm“mm%g}ag%ngm

Decker, Shelto nf theIqwy-mistare krustieegiof, R@ER GBI conductivity of the high-moighure inriersemch-mairix core,
fenbodl ment,  t NgndQhe surdad &tmlqn&i e&mfsnttfmﬁﬁemgq{oi eﬁ‘é@lﬂl Her b.a.h.ﬁxlctomctﬁmalaﬁwl e
ayer on an op al oven_tra ske e y sin

Yo o T o R Biaee o Pensi oRTHEyi R i et Yane b o o vPEia
contact with t Heoughgbeifry, resuting Rrresificed edoking tinfer Sinesrit isan objernofdis@usehtinvemiomto grofide st
gg_lf_/egsgg/ 863933 fast foma:ys Zl"(QE:Qigkly ﬁ:ush;% frozcn p?]r-ﬁ;‘lescm an oven thé? propemes a:)eu%f pam::ular
bout 2 1 mt oI ThGegiobly Hecnal (bl P v eyt ot s P BB
baked unti| t htky prbake GoarefronT htiowt Oclge ahual OSakaliteCi Shydesifabie tisingt coriduativitids at ayerg

m nut es. Ce N @mpérinite ofidie! nigh nﬁrsﬁmfcsro?esian AU Plebaks fry irpﬁonii{beut bak@mth 05 w&mut 10
to 20 m nut es. Feh%t

It
0 hi e 1 mvent Co e i Kehetviof B i i ooh Beouinigiin e B Mg B e B ©
al so be usedemdpimoistureandfatdmthe ¢rust.enr obed prebake fries. The

specific oven pl’OCeﬂﬁ smdﬁ&dmru&aﬂnemrm%m&m atﬁb.&.oa\smm&imﬁbad air

French fries an bake i es _bein
their initial é'?mataE‘ng’e "f%kﬁ ° ml att éhe %’ﬁe Q{ﬁ %y t’{%’ mgff prhoage alf‘ges
of the oil- enrwﬁ'@ﬂmmmblﬁ mesmsmspm'm lead bocfpster eroking timecand the formatien offmorey|

conductivity d.afnatahecrispmrmwm regidhSA the Bh-Rhlished henci h@r m|deﬁ5B1H5ddﬁicb Wat Y
of the high- rmhasnts‘g t.*.lmterlor S

h-
transfer coefflgi en en;[s at oven tel%gerka(t:ur% rﬁl{e akag?l in tgﬁ overhare hom abtoﬁrst) ?o zT%ont g&t

conductivities wgﬁl@ -eC. The surface heat transfer coefﬁclent is increased as a consequence of enrobing the parfried
potato strips with an edible fat or oil, which increases the conduction of heat from the surrounding air to
the fry surface. The surface of the prebake fry may also be modified to improve the absorption of radiant
heat from the oven. A typical method of accomplishing this would be to aiter the color, porosity, and or
reflectivity of the surface.  Increasing the Velocity of the oven air at the surface of the fry will also increase
the surface heat transfer coefficient. The 6ven air velocity should be high enough to achieve a satisfactory
heat wansfer coefficient, but not so high as to strip away the enrobing oil on the surface.
High quality French fries are golden brown in color and have crisp crusts and moist interiors.
The ideal oven-finished French fries made by the process described herein have the color, texture,
mouthfeel and taste of high quality deep fat fried French fries, e.g. MCDonald's™ fries.

High Quality Oven-Finished Fries

The process of the present invention provides superior oven-finished French fries. Table 5



hi gher surface heat transfer coefficients will result in nore rapid
‘transfer of heat fromthe oven to and through the fry, resulting in
reduced cooking tinme. Since it is an object of the present invention to
provide  awpASledeeod process for quickly finishing frozenp@gisseé®s i n an
oven, these properties are of particular | mportance. The desirable
thermal conductivities at oven tenperature of the | ow noisture crust region
in the prebake fry are fromabout 0.1 o about 0.3 watt/m/[err]C. The
desirabl e thermal conductivities at oven t enperature of the high noisture
core region in the prebake fry are fromabout 0.4 to about 0.7

watts/ m[err] The therpmal conductivity of the crust regi on can be

adj usted to stde‘i‘f’l“‘gtﬂeﬁ’"?'ﬁhQE"'Q&/‘*‘EU%PY‘GT’%W@ shogsgring-cyt Syrach fH¢s Mde &Y e and
fat in the ordi&s of the present inventidhh Thesti siperive oves-fitished dnestisg-cuc Bredch fries e adfilk t he
prebake 1y sinf driaf bzl o BRERY: PlefersbiF b 36 lotu%,f Rbrk prefe.taﬁyw Blagds un 2nd

the nature of the oil he surface of t | surface heat
t ransf er d't?é‘f“F"r c“’?rﬁ"g h&‘?‘é ‘%5‘1‘ Foglspteof &pm ahout; i2pedo W°1"I25 ée'ﬁ‘g?‘&m ettt o
faster cookinsvge préferibly sboutl 14%1® 26% taah fat. Ohe péfenmmen-ﬁmdacsdhodaﬁﬁg mBdnch Liks tﬁﬁ ahOW

e o ko) GUnDcohllo SPRon R 3ot BAPAGHIGS U hlo I Bl iRbebPlf

surface heat tra er coefficrents at er at
in the oven %3 Py M“’a'ae'ﬂt“e 5Ehey kave,¥ytftce woer ’“‘VWéﬂst“?PM‘é)reﬂ‘]a@ oryipss "%’U?bP‘éce
heat transf essoneiriblyCiraniboit 9.1i16) SHo@ A2 (@6 preferGily) B6nk] abdm O 5 Of ab6ul 05Dind gvek he

parfried g&eﬁk& ra%;yrd D545 Mrhdledide &‘Eh@'m?u Haibh 63 thJcﬁe"k?&vﬁJl Et?@ﬁ%%}k he

conducti on rom the surrou Ing alr to ace
surface of tifavalst astivity (Ao theyproduet) CHSP BrEReHE gepesrlly P’éP‘Fﬁ‘bY"BVE"’ tah'es of ssdhant i on
of radi ant abdaeass. fThe metehe: etEfhished shqematrenmxmdveeﬁemew@pé bfSdbbun gootdai S

woul d be to b Shre a%QJIQ{O’m 1364, E%%E)Eﬁnﬂtggzo% 600, aﬁt?eva fir%ﬁ ;520%? he fry

surf ace. reas ng the Vel ocl ty o ven air at t e fSur

wll al so | ncr ease the sur face heat TABLRS gfer coefficient. The oven air
vel ocity shoul d be high e . _ G§¢f: HnﬁE transfer
coefficient, but b ; ek on t he

sur f ace. H gh qualit Etne«nch fr&a@mdimeg oI dmret?refm:ﬂ in col or and

have crisp crusts Jolst 1nt hkshed French
fries nmade by the ‘forocess descrl%gegd;herel n ave t he col oArEbL/tsexture,

mout hf eel and t asT®al&#t: hi gh qualP*deep fa¥-2%ied Frenth®®ries, e.g.

M err] Donal d' s errn}mfalmeﬁmm Hi gi3.86%al ity @eamsFi ni shedeFrsees The
process of the Pr&spnt l.nvention_ %pvi des suUpgs, or ovengfpnpi shed French

ce Aw:

fries. Table 5 WO 97/ 407

PCT/ Usg7/ 06393 FFTV*+: 2200 210-1000 240-500 12
contains a detay Féﬂdal@eﬁgﬂ-famlémnm fridd| Rk kn AR fnﬁs‘l‘emﬁ& ff'lésrbf {3 Bfcess invention
shoest ri ng- cut

frjes_made erﬁﬁoce s of the pr esent i nventi on.

These superi or 3 rthef“lqﬁ?'%’ﬁeah"%ﬁé‘gf’YeP rench THH "% i es have: a bul k

noi sture of frUfreaddFoiTeBRe¢Valer (BdxouetVaiheOy preferably 33% to 44% nore
preferably 34% predlfo bul kK noisture. They al so have a total fat content of
from about 12%to about 25% preferably 13%to 23% nore preferably about
14% to 20% t ot al ThekrencHFrg Tpmed Ealuedincamed by 4 cvinplesitn GR,oich isidesgritied Brigkil i1 i es

have an intgr @g}w geawroﬁ e Ltth; o 2B P‘Esﬁ%xt“pc PA% T ﬁj,@r@pl y

about 60%to re prefera out /oto about 75% noi sture. hey

have a surf d’!?é‘“tﬁﬁf‘%‘r thag charagiprizg, the W?%\Qf@“ﬂ9®°f5ﬁﬁfal ief, Gvespee Maximuy Forpe
0. 55, pr ef erandivyrager Arén (g biisech) . Hotli of taseoextureGuchsdrementsr comgbaectd ehe siispnessiof Gmcabout

0.15 to abo%&agnd':;nh gg}gmg)y .gﬂQédE‘asBE?JxﬁFeWuY 0. 2-0. 45. The texture of fries

and baked fo products 1s known to be related in s[gart 0
As descnbed above and in Tables 5-7, high quality oven-finished French fries are characterized

by a Texture Value of about 200 or greater, which means that at leasg .one of the textural parameters
(Maximum Force or Area) has a value of about 200 or greater. The most-highty preferred oven-finished
French fries prepared by the process described herein are further characterized by a ratio of the Area (gram

x sec) to the Maximum Force (grams) of at least 1.0, preferably 1.04 or greater, more preferably 1.08 or



the water activity (Aw) of the product. Crisp textures are generally
‘associated with Aw val ues of less than about 0.55. The preferred

oven-fini shed shoestring French fries have a Texture Val ue of about 200 or
greater, pretwrayabmpsabout 210 to 1000, nore preferably 220 racrresGiecd@nhd even
nore preferably 240 to 500.

TABLE 5 HI GH QUALI TY OVEN- FI NI, SHED SHOESTRI NG CUT FRENCH FRI ES*
Range Preferred Range More Preférred Bul k Mbi sture:,
3246% 33-44% 34- 40% Total Fat:

12-25% 13-23% 14- 20% | nt er nal

Nbi st ur e[ err] greater, ¥ar rﬁge/ﬁreferably 1L12or %égr,mf/ﬂost preferabl 1. l6 or mmﬁ%hJunallg oven-
Surface Aw 6

FFTV* * - finished French fries the process descnb%lliﬁrexfoﬁ Ovel as deep fat fried W 8 e. g "
“Hi gh qual i t y Mibeplds?ifries) arechaaeiaivy & Texbge Yahd of dveut 280an grkdtan rglhgaliolef Besiea
fries of this PuRGHss rdr&voe *' :uenx 0. For .ﬂamnaiohwmmldm e&erated! RE mBibiO"

art. oven-fini gheﬂ French fries_do not & *French Fry Texture Val ue
(Texture Valu es°fM°'[)‘§'PlFf prepfrie] frengh fries: The French Fry Texture Val ue
i s neasured by a conpression tegt, which s descrired in detail in the
foll owi ng section on anal \Bafck#] . ( frRavircofiARay Text ure Val ue

Test yields two neasurenents tl 3,—, 3 4 WMl rercal properties of
French fries, average MIXITM 1Y ' rea (gram x sec).
Both of these texture rreashr’é’rre i “Spness- of French
fries and either one may Dbé-2es ire MVal ue. As
descri bed above and in Tab)eg, 5: | [ ¢ 4% shed French fries
are characterized by a TexturelVal ue of 4 reater, which neans
that at |east one of the t*¥xflrhl pdfhnet g | 4orce or Area) has a
val ue of about 200 or greatesa The me&st hijghl 1sprefer rex oven-fini shed
French fries prepared by tdheeprpcessygescli beghher ¢in gpe further
characterized by a ratio ofl the'Area (gram x sec)'to the Maxinmum Force

(()?r ars) of a{/\Dl S??%‘%&%ﬁt BJen— mnsh?‘tp k’ch;i ﬁQ'ICS (O ! 9eg$a3c‘3:r crlnrir(B-cut Bnl;ies];e %'nes)yha;lié 08 |

PCT/ US97/ 0639different moisture and fat ranges. See Tables 6-7 for summaries. 13

greater, even nor efrasresfceﬁsahlawe:aneaRamaroeﬁaequanlm fiihéd rEuRS & Isididhy culs add OF
greater. The hlngp h fries nmade by the process

descri bed herél ,c“qyremhwesmdeg’émi)m?“? (fm‘pée(sf"?—'? EHEh fries (e.g.

McDonal d' s[err] fries), are characteri zggptivg @ Texture Val ue of about 200
or greater and a ratio of theA _ t o X|rrumForce of at least 1.0. For
illustration, foll ! ' L4 bat ches
of McDonal d' s[err] deep fried Frermhgefrl eSPrefetredRange More Preferred

Bulk Moisture: . 35-50% 38-48% 40-46%
Total Fat: 10-22% 11-20% 12-18%
Internal Moisturet: 55-30% 60-77% 63-75%
Surface Aw: <0.55 0.1-0.52 0.2-0.45
Texture Value**; ;300 210-1000 240-500

Table 7 contains a detailed description of high quality ovcx_l_-}inisbed steak fries made by the
process of the present invention. '

TABLE 7
STEAK FRIES
_ Ran_gﬁ | Preferred Range More Preferred
Bulk Moisture: 38-53% 40-50% - 42-48%
- Total Fat: 8-20% S.18% . 10-16%

Internal Moisture: 55-80% 60-77% 63-75%



Batch # Avg. Maxi mum Avg. Area Rati o of Area

Force (grams) (gramx sec) to Max. Force 1 - 10
227 286 1.26 11 -

348 870 1.24

323 WOITE 1.25 | %ﬁ’"s’;%&ﬁ”"'

266 335 1.26 41 -50

330 415 1.26 14 51 - 60

243 294 1.21 Thi cker-cut oven-finished -

French fries (e.g., regular-cut, crinkle-cut and steak fries) have

di.-f ferent noisture and fat ranges. See Tables 6-7 for sunmari es.

Tabl e 6 contains a%é‘f'%fﬁ"’ed descrl—ﬁtsr"on of htbPSquality &25fini shed
regul ar or strai ghtTestuteVadwetr: cri plob@ cut Froemedpofri es nagiesdpy t he process
of the present invention.

TABLE 6 Th ~ I Y OV |, SHED LAR CUT
Range Pref o r? F"é l&l;hed French'l‘r%lgn%gﬁglmx rocess Cfscnuy herein canF\;FGéﬁthaﬁ%npgt ur e
35-50% by Nuclearwgqu%lesonance (NMR) :magmg45hxd6py9vxdes a cross-sectiondl (xpagk ddpixting the

10- 22% moiswre dnfi-fal @iribution within the fries. Th¢-hikR Yality oven-finished Fl‘eﬂ&n%&%ade by the

Moi sture[err]g process dééibgﬂnégem, wglgas deep Qat zxe{ P’renclbfnis @ 5h2cDona!d65 fnes), are chraejerized o

Surface Aw
Text ure Val ud®NMR images that rggg@ high moisture intemnal geGurtq@®Xigd by a low moisture crust 2eg®n Hi0

Tabl e 7 cont adomsinsahedst ai | ed description of high quality oven-finished steak
fries made by the process of the present invention.

TABLE 7 JEAK FRI ES

Range Pr ef erred Range W Bul k Moi sture:
38-53% a\GIbSIO /ﬁ parameters are used to chamacterize plements of the parfrigd tpotito Etips, oil-
8-20% enrobed preBaké §ds, and oven-finished Frenc Bies 6%he present invention. |TRéyGdrd \ghbneilibdl byt UT €:
55-80% I@Q&p«?r%r/éhtal Ivtical ed 6 97/,40

PCT/ US97/ 063 53 icu analytical procedures. Eacl??f mese procedures 1¥Qscnbed in d7eta‘?as followsl 4
Surface Aw [err] 0.55 Bulk M 0.1-0.52 0.2-0.45
Texture Val ue**: [err] 200 BulkMoisture.ContontEest 240- 500

Moisture content of par-fried potato strips, oil enrobed prebake. fries and finished French fries is

determined by a forced air oven method as follows:

L. Uniformly grind up a representative sample of potato strips or French fries in a blender or
conventional food processor.

2. Accurately weigh approximately 5 grams of ground sample (weight "A") into a previously tared
metal pan or dish.

3. Place the metal dish containing the sample in a forced air convection oven at 105°C for 2 hours.

4. After 2 hours, remove the metal dish containing the dried sample and allow to cool to room

temperature in a desiccator over a desiccant such as anhydrous calcium sulfate.

S Re-weigh the dish containing the dried sample and calculate the weight of the dried sample
(weight "B") by subtracting the dish tare weight.

6. Calculate the percent moisture of the sample as follows:

% Moisture = [(A - B)/ (A)] x 100.

French Fry Texture Value Test

The Texmre Value of finished French fries, which corvelates with crispness of the fries, is
measured with a TA-XT2 Texture Analyzer (version 05.16 equipped with 25-1 load cell, Texture
Technologies Corp., Scarsdale, NY). The Texture Analyzer is linked to a standard personal computer (e.g.



The oven-finished French fries nmade by the process described herein can
"al so be characterized, by Nuclear Magnetic Resonance (NVR) imagi ng, which
provi des a cross-sectional image depicting the noisture and fat

di stributi onwe éfrdoost he fries. The high quality oven-fi ni shedribsemedsfries
made by the process described herein, as well as deep fat fried French
fries (e.g., McDonald s[err] fries), are characterized by NVR i mages t hat
reveal a high noisture internal core surrdénded by a | ow noi sture crust
region that contains the fat.

ANALYTI CAL TEST METHODS A nunber of paraneters are used to

characterize f th artri.ed potato strips,.0il-.enrobed. pr ke
fries, and ovglrall-aﬁg #’éﬁ%ﬂ "f?'gsn %994 Yia a ’gﬁ“{ew& gﬁ?e?@%txﬁ?%gmefméﬁ(vﬁ@f%e
quanti fied by Tgwre FeskrologiesdGerpe S¢arrdaie WX). anal yti cal procedures. Each of these

procedures is descHhdesmbeNAddfteiisl comffpude® Witl WSectangular, blunt steel plate probe (2.5-3.0 mm
Bul k Moi sture nt e Test

. Nbisture content of par-fried potato
strips, oil elPEPEY Hé?ﬁ'e%"?'??@ﬂ‘ﬂ“?%’ﬁ"%véﬂc E’ﬁ'l?ﬁnafnl‘f"gsq icé’mEfé’t"'%'F "ned
by a forced aion agingle Fremgh lig cvilhie rmtol genesate a plot of Forcel(griarhs) vsyiTymeq(sec), Somi whigh the
represent at i vVerea@ddPhis iQba@f at 0 strips or French fries in a blender or

conventional food processor. 2. Accurately wei gh approximately 5 grans
of ground sampye. (gL Bl wichishliOefe PG QYSLY tared metal pan ordish.
convection ovén at StgpheFeque Anglyzeoas fllowss. 4. After 2 hours, renove the

met al di sh containing tReddri ed MeasRIFsrceiBonibhrdsdy t 0 cool to room
tenperature in a desi ccﬁah r over i ccant such as anhydrous cal ci um

0 a_desi
sul fate. 5. Re- wei GR% he difEH™ &1 i ni ng the dried sanple and
cal cul ate the wei ghtFafeUnitse dri &emsanpl e (wei ght "B") by subtracting the
dish tare wei ght. 67rimeUnitscal Culsgbmst he percent noi sture of the sanple as
fol | ows: . . . % Moi sture = [(A- B) / (A] x
100. Distance Format: Strain French Fry Texture Val ue Test
The Texture Val ue Be-TestPpeethed FREmabsesd | i es, which correlates with crispness
of the fries, is FeaIetspedM th 20Mieséd2 Texture Anal yzer (version 05.16

equi pped with 25-1 | gad cell, Texture Technol ogi es Corp., Scarsdale, NY).
The Texture Anal yipé’srtqfsgs ’hked tq&(;mﬂ;’?t andard personal conputer (e.g.
Strain: 85.0%
Trigger Type: Auto 10
2. Set the texture method as follows:

Graph Type:  Force vs. Time
Auto-Scaling: Off
Force Scaling Max: 5000 grams
Force Scaling Min: 0 grams
Peak Confirmation: On
Force Threshold: 20 grams
File Type: Lotus 1-2-3
Display and Export: Plotted points
Acquisition Rate: 200 pps
Force Units: Grams
Contact Area: 1.00 mm2
Contact Force: 5.0 grams

3. Calibrate the force by placing a 5 kg weight on the calibration platform and press the “calibrate”
button on the Texture Analyzer key pad.
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| BM 433DX) that records the data via a software program called XT.RA

D nmensi on ( 6§J{,&g 3 7H, Texture Technol ogi es Cor p. Scar %J"“fs %
The Texture Anal'yzer is configured with a rectangul ar, blunt’s Y pl ate

probe (2.5-3.0 mm thickness, 70 nmw dth, 90 m"nlength) that is fastened
vertically to the main arm A "Conpressi ol Test" on a single French fry
will be run to generate a plot of Force (grans) vs. Time (sec), fromwhicth
t he Texture Value is obt ai ned Procedure for Set-up and Calibration of
the Texture Anal yzer Set-up the Texture Analyzer as follows:

Mbde: Nba§6‘f"é“°|ib°r'8%?°|dﬁ%ﬁ’ﬂ?‘ &6 bpsp pjate with a probe starting distance fropg: thecpipte of
Return to Start 10 mm for shoestringa@( fies (ldexieds& probe starting didiadé¥Ro 15 mm for thick-cut or Stéal®

Units: Secon ' o St.r.ai Pr e- Test
s)C Ensure that tR S cE ¥ tl%%éogedls parallel% 'ie_asgl?aﬁ%ﬁféhé gase plate.

Speed: 2.0 S Probe Test

€
Post - Test Spei, dure f 0 sec Strain: 85. 0%
Tri gger Type—-—-&ﬂ‘aé&n@—#u 4 casy Set the texture method as foll ows:

G aph Type: , Fo 'itﬁ:ﬁed&ﬁg il lo%g removal of ﬁmsh-coo&ed F@ﬂ&h@hﬁ%‘n{g r‘ﬁﬁer (deep-gea or oven

Force Scalin ans
Peak Confir ‘!"F’Eﬂ’?k‘d) P‘"G!n“‘e bateh of fres undep) p beat amp SarHonigate prior KObegipringsthe tcmre

File Type:  andiysk.The dirtempdrature under the haSIRhPiy betven dosid DI0PF and abofr! IGGC"; Gl 4.3 S

Acqui sition Rafe 00 pps Force Units:
Cont act Area: miz%)s)z Cont act Force: 5.0 grans 3.

Cal i brate the. for a@erie hinad R tﬁmﬁ.ampml .Maé SRl FRRcHGR) Aabinihd vaik pmeao% herm
and press t h%‘exng'g Ltlxapyzer t(tmemenl perpendicular lgo &'\e P! dthg hﬁm;ee t)i(ag H&Eme@s?o%lﬁst FI 0 mm/ ec pad

probe speed) while manually holding the ends of the French fry flush against the base plate.

3. The resulting Force (grams) vs. Time (sec) data is saved for later analysis. Nine additional fry
samples from the same batch are tested in an identical manner. The ten fry samples from each batch are
selected randomly. Texture analysis of the ten fry samples should be completed within 3-4 minutes. (3-4
minutes after Step 1).

4. Steps #1-#3. are repeated for each new batch of French fries. Generally, 5 to 10 batches of each

type of French fry are evaluated in this manner.

Data Analysis
L. The "Force vs. Time" plot for each individual French fry sample is evaluated for the following:

o Maximum Force (grams) within the first 1/3 of the test.
e Area (gram sec) under the curve within the first 1/3 of the test.
(e.g. if the Compression Test requires 6 seconds to complete, the Maximum

Force and Area are obtained from the 0-2 second time period)

2. After analysis of the "Force vs. Time” data for all ten French fry samples selected from a given
batch, the ten Maximum Force values are averaged and the ten Area values are averaged. A computer
program written in Excel automates the task of analyzing the Force vs. Time data for each fry sample and

averaging the Maximum Force and Area values for each batch of fries.

3. Remaining batches of a particular French fry type are analyzed in a similar manner (5-10 batches
are tested; 10 fries/batch are analyzed), The Maximum Force and Area values for each batch are then
averaged to yield an overall average Maximum Force (grams) and Area (gram sec) for that particular fry

- type.

4, For the purpose of this invention, either the overall average Maximum Force or Area may be
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4, Cal i brate the probe distance fromthe base plate with a probe
starting di stwaegudro®em t he pl ate of . 10 mm f or shaoecsvwsomos3gut

fries (increase probe starting distance to 15 nmfor thick-cut or steak
fries). Ensure that the bottom surface of the probe is parallel to the
surface of the base plate. Procedure for '.éarrpl e Measurenents 1.

| medi ately foll owi ng renoval of finish-cooked French fries froma fryer
(deep-fried) or oven (oven-baked), place the batch of fries under a heat

lamp for 1 mn i e {g é

t enperature ung&%&%&ﬁemmﬁ%ﬁ %J’&E‘één a out r?t%?lerr °°"I t Js ness of
180[err] F (abofitishsdFraphfies C to about 82.2[err]Q). 2. After the 1
m nute hold tinme has el apsed, place a single French fry fIat on the base

plate of the Texture Anghyi&ihated ol Sl inGnalfbiE q}oﬁtﬁt‘%; Lo FRE probe w dth).
I nit-i ate the Conpression manual | y
hol di ng the ends of lﬂﬁE“F'F‘EﬁEh‘“PW of Fipighed Brguch fiiss. ichmoipsers eonfsptonfhe interpr starch

The resul ting marig® deerim@id®gs follows: 11 e (sec) data is saved for |ater

anal ysis. Ni ne, add[rﬁllln%?i%ly%oll){wmg:{%n aFo% J’léhgm ! hﬁera a!lt'lg g“rnﬁeé)-ifedgor ovénn an

i denti cal manner rom eac are

random y. Texture a@¥mpaked), 'B‘F"‘F‘Hb’ft'@r!‘ quNsMse@nemmﬂweﬁwmpwwm
Wi thin 3-4 mnutes. stdbilizethe iferidl neistura biktabuis. ep 1) . 4. Steps #1-#3 are
repeated for each ngw ba f Fren fri faneral | 5 to 10 batches of
each type of Frenc °rf¥rgy}'%12r¢nepme“\7ha ﬁset"a“"” h HEHISS: “mata Anal ysis 1.
The "Force vs. 3-Ti meRemevaspvetabiricsfromithe] freerenapdiplesk O!F#SGH@FF sfeplyrays iy the frigs to warm

eval uated for the fgpiug s Bgéral minutes 4t ffosh kemplritiet m::&emwﬁ gfuRiEy. Wi thin the
first 1/3 of t pe t eéa%ﬁzllg cut o[‘f%r I;:ltlust oﬁa‘:l;n%aidé g'r acg >‘ms %y azor hh'a%e C&J Ye%evﬁtésmdn

the first 1/3 of the requires
6 seconds to conpl e'FR?‘“‘t"ri@Wr“h‘llﬁ'chﬂhﬂ mnmm#&endﬁwmﬂea are obt ai ned
fromthe 0-2 sgcondcdliedithe [hoteh @ik}ior stakch matrix (wilife G«Flldiﬁ&ﬁh&(ﬁiaﬁ aflfl iminEdRatelyrfc€ @ av'S.
Time" data for all es.selected froma. qi t he
ten Maxi num Force va dglgsgplegpg{}'{eercaégggp lo °a"°f‘q£‘° TN ﬁtmhama\t/"e’t‘r %e"soggcr'"edba echgt ed.
A conputer progranf®®ten in Excel automates the task of anal yzing the
Force vs. Ti neé.dat arebéat stepsabushufitil agproRitia®ly 3 @fdms F¥i0ica GhteRg staldiemdviGs eEaeOTHE:E
and Area val ues for ries. 3. Remai ni ng batches of a
parti cul ar French f"r'fy%nmte!' %’?leszgfrftrﬁyzed in a simlar manner (5-10 batches
are tested; 10%fri ee%at'trrﬂ&t appEptimately ot gramsT pfth, inferien stargti gpatix Qrsight AAM9 A ues
for each batch ar e grdvinnsly wredhalpa o dishyi el d an overal | average Maxi num Force

(grams) and Ar ga ( e SECINS S‘s&lr d{sl%on&inﬂé thé ﬁ(eh&rgt%ﬁan]:)! X\ a f&rYeQ(;w convection oven at 105°
C for 2 hours.

9. After 2 hours, remove the metal dish containing the dried sample and allow to cool to room

temperature in a desiccator over a desiccant such as anhydrous calcium sulfate. )

10. Re-weigh the dish containing the dried sample and caiculate the weight of the dried sample
(weight "B") by subtracting the dish tare weight.

1L Calculate the percent moisture of the interior starch matrix as follows:
% internal moisture = {(A - B)/ (A)} x 100

Surface Aw of finished French fries is determined as follows:
- I. Immediately following removal of finish-cooked French fries from a fryer (deep-fried) or oven
(oven-baked), immerse the fries in liquid N for 20 seconds to completely freeze the products and

stabilize the internal moisture distribution.
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desi gnat ed %,t,)wm;r ench fry TEXTURE VALUE. Both texture ngassdofoas S
correlate to crispness of finished French fries.

Determ nation of the Internal Moisture Content of French Fries

Internal noisture content of finished Fri8nch fries, i.e. noisture content
of the interior starch matrix, is determ ned as foll ows: 1.

| medi ately foll owi ng renoval of finish-cooked French fries froma fryer

(deep-fried), or gy efmzenpmchmesé'g%gplgw; “é‘m& S€ the fries in liquid

N2 for 20 seconds co reeze the and

stabilize tHe i ntT@F‘ﬂ‘?in‘Fﬁﬂfg'l"lfP iegf~3-64 F‘lﬁ?tﬁ“!"é‘?‘f 112°F%-80°C) freezsy (9/agoqlen eonfainisg en
French fries at ahaGt ensubeliBé B lis] thordughiP fat ket Bit dey iceiR 9dbE 36 Baintain Be fries in a MORBY €
several fries fr(gmctnl? M‘pe%“r and place on a stainless steel tray. Alow
the fries to warm Slightly for several minutes at room
tenperature%o f&emwvmﬁeenﬂeﬁwalmafmm the samplg deg and rapidly scrape (g surface| of the Gyt  of f

the crust on one with dRinglb-edpadzck biadee Collécy thivisiriceSshivingOéntddd Asditess Rt @hyCants NE
fries and t he crust has been renoved

h rocedur,e, unt,|
fromall four si (ll"é d'a{eggrm}er&m&f"gsmf“fﬁg 'f'sl’?ﬁ'flen interior starch matri x
(white solidified nmat &bkegiryonjytejcolleehyurfaca shavings frpm the outer cpyst region of the Frenclpfyyped

gl ass vial. Take d6diSrapédolharti Suck Bhthid GlustrdgRn is Pértiaked bndSiledrieéridr SR imlatfik cdidis NOt

I ncl ude. any crust posed. remants. 6. Repeat steps #3-#5 until

approximately 5 gram; of frozen interior starch matrix is collected. This
may requi r e SabouiRepe8 sem#4uniilapproximately 0.3-0.7 geqmoef suxface|shavipgsiicpallegted; thisswilhngquite y 5
grans of the int gdpﬁga&mamhﬁmfmsx (WEI ght "A") into a

previously tﬁared net al -pan o

contai ni ng the i RESPIIS/ °wf“§rra°tf"‘|'"¥r@twp °m°s“rf“”¥“6’ Es“a‘“ %"Q’%B"gﬁs VEC fk°5§'°‘(l)°\'/%]r—1 at
105 Creflagjye l@midigymeser (Rotrgnic Instumenf Gogyy., Hantingron. NY), pscfoloves t he netal di sh
cont aijni ng the daied m.&wrmeﬁﬁsteak&wmtaq:aﬁmkv&m(mmmmmmmCorp) terrperature
in a desiccator gver uch, as anhydrous te.

Re-wei gh the di sh” con "énl‘eﬁllnrellc ﬁtd“? ‘p‘a“’“““‘ e é‘ﬁgcesgalvm%fl e Jemahwm g%t of
the dried sanple cells of the Fugreskap Mﬂe‘)D’byelawbh“mm i !"Hé“'m 194, ool goyer

wei ght. 11. Cal culighig t he percent noisture of the interior starch

Dot or i nat i on of %t e &l mecrdHSA Al BA | i psc e lone iy, 0

Aw of fini shed Frenchamdiqmperature. det er mi ned as fol | ows:

d. Convert the stabilized meter reading to % Relative Humidity (RH) using a previously
prepared calibration graph (meter reading vs. %RH) prepared with the following RH
standards:

11% RH Saturated solution of Lithium Chloride (see Greenspan, L., 1977, J.
Res. Natl. Bur. Stand., Section A, 81A:89)
35%RH Standard solution from Rotronic Instrument Corp.
50% RH Standard solution from Rotronic Instrument Corp.
65% RH Standard solution from Rotronic Instrument Corp.
e. Convert %RH of the surface shavings to Surface Aw as follows:

Surface Aw = [%RH / 100}.

Total Fat Content Test
- Total fat content of par-fried potato strips, oil-enrobed prebake fries, and finished French fries is

determined by a solvent extraction method as follows:

Apparatus



1. | medi ately foll owi ng renoval of finish-cooked French fries froma

‘fryer (deep-fried) or oven (oven- baked), imerse the fries in
liquid N2 for 20 seconds to conpletely freeze the products and

stabilize thewbRbgd7esl noi sture distribution. VO 9 HcAAis9906393
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2. Store the frozen French fries at about -112[err]F (-80[err] Q) until
anal ysis. 3. Transfer a bag of Frencht¥ries (~0.5-1 Ib.) fromthe
-112[err]F (-80[err]C) freezer to a cool er containing dry ice;

ensure the bag is thoroughly packed in dry ice in order to maintain the
fries in a frogzen t er Renove one
French fry at lz ti r?gm?c s °ﬂ§|§m§s§%"‘? “mk)gmdtg%n%ﬁocgﬁ% cgoclz"?hamnedﬂfsfﬁe surface of
the fry z \ﬁ%“ﬁ“'ﬁ“‘é?’ﬂglb@b@d@e'd‘gﬁ%{@wfbl ade CoI | ect the surface
shavi ngs onto z; st aaemcﬂaﬁgsinﬁmlforuaéaﬁygmﬂ i medi ately transfer the
shavings to a capped. da %? Take care only to

col l.ect surface shavings romthe outer crust region of the French fry;

do not scrape %o hﬂm&wklﬁelﬁﬂtﬂﬂ@“hﬂ'[@tﬂwgﬁ)on is penetrated and the

interior staran rratmfoge,,gwgﬁ g exposed. 5. Repeat step #4
until approxi At el X,mmm am of surface shavings is collected; this
will require ~ gpal%ﬁ about 10-20 frozen fries. 6. Det er m ne
the wat er actidity Ansyiical bflanctd plaes) f ace shavi ngs using a Rotroni ¢ Hygroskop
Model DT 9, IDRshénkihgifpehe (30 iyt Y rret er (Rotronic Instrunent Corp.,
Huntington, NY), as follows: . Transfer the surface shavings
to a plastic Aatdalsh (Rotronic Instrunent Corp.). b.

| mredi ately place the Aw di sh containing the surface shavings into one of
the humidity b Methylene chloride (Bakes P318-33} t he Hygr oskop Mbdel DT rel ative

hum di ty met erz. and Beiligsnésli€hem@irt PTREFRher 09-191-20) tightly.
C. Al'l ow t;he ”%ﬁx@&ne&?@gﬁepgclto%%ﬁbi lize (wait 1 hour or |onger) before
recording the r and tenperature. d. .

Convert the stabl I GM%BF’&‘F”H@&% ng to % Relative Humidity (RH) using a
previ ously prepared calibration graph (neter reading vs.
O%RH) prepared FRS¥t he fol | owi ng RH st andar ds:

11% RH Saturated solution of LithiumChloride (see G eenspan, L.,
1977, J. 1. Uniformly grind a representative sample of pptgie stripgy pr Fremghy flries & antaender or’
Section A, 81Aecmedional food processor. 35% RH Standard sol ution from
Rot roni ¢ I nstrunent Corp. 50% RH St andar d

sol ution from2Rot r Apfuatelyeiah (toefpyr plaggs)oa piece of glass wool (sufficient in g§Z5otp Rpupain sample

St andar d sol utpietes infilie@tifnb#e) afid Y ektrdctivh tHirkb18; Rebord Wdight of thimbie + glass wdol (weight @onver t
%H of the surface shavings to Surface Aw as fol | ows:

Surface Aw = [3%RH 1@d}he ground sample into the thimble and cap the loaded thimble with the pre-weighddpies¢ Fat

Content Test ofglass wool.

4. Accurately weigh (to four places) and record the weight of the ground sample, thimble, + glass
wool (weight "B").
5. Place two or more boiling stones into an extraction beaker and weigh (to four places); record

weight of extraction beaker + boiling stones (weight "C").

6. Place loaded thimbles on the extraction unit and raise the thin‘lblcs 10 rinse position.
7. Pipette 50 ml of methylene chloride into each pre-weighed extraction beaker with boiling stones.
8. Set_. oil heating bath to 110°C and water cooling bath to 28.3°C and allow temperatures to
equilibrate.

- 9, Lower the loaded thimbles into the extraction beaker containing the solvent and allow to boil in

the solvent for 60 minutes with the condenser’s pet cock in the open position.



Tot al

fat co

ntent of par-fried potato strips, oil-enrobed prebake frie

S,

*and finished French fries is determ ned by a solvent extraction nethod as

foll ows: Apparatus WO 97/ 40709
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1. Soxt Sgéf-ﬁ‘é’ extraction system uni t incl udes heati ng Pl():frocﬁ" 93

cool i ng condenser. 2. Recircul ating water bath for cooling condenser.
3. Recircul ating oil bath for heatingobl ock. 4. Extraction
beakers. 5. Extraction thinbles, 26 mm (Fi sher TC 1522-0018). 6.

Ni trogen purging gas 7. Vacuum dryi ng oven 8. Anal yti cal bal ance
(4 place) 9. Di spensing pipette (50 m) Materi al s 1. Met hyl ene

chlori de (BaKér 9Xais:tE3himblgs to the rinsBgpdsikiengnétingfoss0mBivesvar e PTFE Fi sher

09- 191- 20)

3.

wool

(wei ght

3. Silicone oil (Fisher TC1000-2779) 4. ass wool
(Fi sher 11-3dd)  TBPSesansnser's py cock to the glosed paskion agd FW‘%‘?QBFE’S%??P‘E‘PW«?"
sanpl e of potnat!mrssTmtp@menEmemuBSbrrmasthlenvamrdnbrender or conventional
processor.
(sufficient
extraction t lbsi? b®nmiHg peistre waisght of thinble + gI ass wool (weight "A").
Load the ground sanple into the thinble and cap the | oaded thinble
with the pre-ldei giidicy e eseksr to ool tg keewsemperariire and wigh (to fourAxaces); etosd tye welghgifithé t O

four places) vaRd +bEfifY snds RexndBlddi waim DA ground sanple, thinble, + gl

Accurately weigh (to four places) a piece of glass wool

'?r si Zesnsfey the Daaker th) 2 YAGHHD @Venrepras l?fh@ for30yminwes ap fid) veqyum

n Bll )
i4. Calculate percent total fat as follows:

% Fat = [(D-C)/(B-A)] x 100

EXAMPLES
The following are non limiting examples of the present invention.

Examplie 1

. High quality frozen commercially available shoestring cut par-fries (e.g., Simplot Par Fries, J. R.
Simplot Co., Caldwell, ID) are acceptable starting products. The par-frics have a moisture content of
about 64%. About-1 1b. of the par-fries-are deep fried in a 45 1b. oil capacity fryer containing Primex 108
vegetable oil (blend of partially hydrogenated soybean oil and corn. oil; available from the Procter &
Gambie Co.) for about 3 minutes at a temperature of about 290°F (144°C). The par-fries are then
immediately frozen by immersion in liquid nitvogen for about 20 seconds. The moisture content of the
resulting par-fry is about 48% and the fat content is about 14%. Immediately after being frozen the par-
fries are enrobed with oil by immersing in liquid vegetable oil (conditioned Primex 108) having a
temperature of about 335°F (~168°C) for about 1-3 seconds. The resulting oil-enrobed prebake fries are
again frozen by immersion in liquid nitrogen. The frozen prebake fries are packed into tightly sealed

packages and stored at normal freezer temperatures of approximately 0°F (-18°C) to about -20°F (-29°C).

The prebake fries contain about 10% surface fat by weight of the fries. The total fat level is about 22%

and the bulk moisture level is about 43%.

About 128 grams of the above frozen prebake fries are placed'on an open wire mesh oven tray in
a single layer and then baked at a temperature of about 400°F (204°Cj in a forced air convection oven
(Weils Manufacturing Co.; Model No. M42003S) for about | minute. Then the fries are transferred to 2
solid stainless steel oven tray in a single layer and baked an additional 1.5 minutes. The resulting French
fries have: a bulk moisture of about 38%, a fat coment of about 18%: an internal moisture content of
about 67%, a Surface Aw of about 0.3, and a French Fry Texture Value of about 240 (Max. Force = 205g;
Area = 243 g x sec.; Ratio of Area to Max. Force = 1.19). The oven-finished French fries are virtually

identical in-flavor and texture to deep fried French fries, e.g., from M€Donald's.

f ood

ass



5. Place two or nore boiling stones into an extraction beaker and wei gh
"(to four places); record weight of extraction beaker + boiling stones

(weight "C"). 6. Pl ace | oaded thinbles on the extraction unit and

rai se the thiw@l®mesds rinse position. 7. Pi pette 50 nipefusvenésys ene
chloride into each pre-wei ghed extraction beaker with boiling stones. 8.
Set oil heating bath to 110[err]C and water cooling bath to 28. 3[err]C and
all ow tenperatures to equilibrate. 9. 2! Lower the |oaded thinbles into
the extraction beaker containing the solvent and allowto boil in the

solvent for 60 mnutes with the condenser's pet cock in the open position.
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10. Rai se t he t hFeriyhasially pvailaile rﬁl"‘PFBI shepstyingsiut pastiried npdtagol preies (e@r P&GtenFams es.

11. Turn t hsndaﬁﬂmg@mrpo@maei RCS?:ﬁ;hotm Edifvelt IFREObRME foi RBMIDrREstiRE Thd1€
sol vent to evaﬁ?ﬁate Qry 60, t?%ﬁ rn the nitrogen purging gas on to
ai d .t he evapor BFigiavea “lﬁ“" '°°°Ffeﬁr?7 fle beaker to a vacuum oven,

pre-warnmed t o 120[ e lreja®ve-mentio®d parifiivd pasato srips iruﬁxhhevmtml Firg,aboul b3 thefrezkg

pressure or to sm s ilr@ fried inA hPW, 43 leveéegbﬁ%n@bkﬁ{m@?ﬁfaw e
and wei gh (to our %%ﬂ Lf‘ﬁord e g beaker

stones + extra¥ Phind cpp pib """bl"4 om “‘C%?‘Eﬁf‘aqaé‘ I &e &5 "i."f)"t"élat % at
as foll ows: temperamre of about 335°F (~168°C). The par-fried potato sirip§/aré-thén frozqn(iJiquid @trogen (o320
A)] x 100 seconds and stored at -20°F (-29°C). The par-fried potato smps have a moisture cu@ﬁm4%

The follow ng are non exanpl e f the present, inventjon

1 Hi §ff* tfa‘a'r“’% Yo W e Eﬁfﬁ@fﬁf 9 BEsPed vdn oot ‘F‘f“ﬁ@‘“%‘ﬂf“!“rgj
par-fries (e. qugetéhlﬂpl ®tnditianed Primexs108)Jhavihg a teﬁpmnlrobf dBout 33TRN-d682C) for bt 1ax e
acceptabl e st aEJc&nBQ ms QQH&% &l-en%bé p&ﬁéice &k&a@eﬁhéﬂ%\{ﬁnﬁyﬂ%&%ﬁ %q&&mog&tfo&iom

about 64% 51 % fries are fried

capacity fryer Q:ffﬁ’f‘gﬁ 1Ry 1% W“I‘ff&‘“’f‘\?'eﬁé'f%ffﬂ"@ °5 eprobet, P'@'ﬁ'ﬁ‘ fies. oo i-eprqbed

hydr ogenat ed soryipkedricshipve abomcioBamisuichmentandiabba B3%faf r om t he Procter &

About 128 grams of the frozen prebake fries are placed on an open wire mesh oven tray in a

single layer and then baked at a temperature of about 400°F (~204°C) in a-forced air convection oven
(Wells Manufacturing Company, Verdi, NV Model No. M420038S) for about 1 minute. Then the fries are
transferred to a solid stainless steel oven:tray in a single layer and baked an additional 1.25 minutes. The
resulting French fries have: a bulk moisture of about 38%; a total fat content of about 19%; an intemal
moisture content of about 68%; a Surface Aw of about 0.4, and a French Fry Texwre Value of about 260
(Max. Force =239g; Area = 260 g x sec.; Ratio of Area to Max. Force = 1.09). The oven-finished French
fries are virtually identical in taste and texture to high-quality deep fried French fries.

Example 3
The commercially available frozen shoestring-cut parfries of Example 2, which have a butk

moisture content of about 70%, are used as the starting material.

The above-mentioned par-fried potato strips are further processed. First, about 1 b. the frozen
potato strips are fried by immersing in Primex 108 vegetable oil (blend of partially hydrogenated soybean
oil and com oil; available from The Procter & Gamble Co.) for 3 minutes at a temperature of about 335°F
(~168°C). The par-fried potato strips are then frozen in liquid nitrogen for 20 seconds and stored at 0°F (-
18°C). The frozen par-fried potato strips have a moisture content of about 44% and a fat content of about
14%. The frozen par-fried potato strips are then enrobed with oil by spraying warm (~150°F) conditioned
Primex 108 oil onto the surface of the frozen par-fries. About 5% fat is applied to the surface of the frozen
par-fry by the spray enrobing process. The resulting cil-enrobed prebake fries comprise about 42%
moisture and about 18% fat and are stored frozen at 0°F (-18°C) until oven finishing.

The frozen oil-enrobed prebake fries are finished in a conventional home oven (General Electric).



Ganble Co.) for about 3 minutes at a tenperature of about 290[err]F
(144[err] Q. The par-fries are then immediately frozen by imersion in
liquid nitrogen for about 20 seconds. The noi sture content of the

resul ting paigdlapebS about 48% and the fat content is abo?&l,ﬁ#,

| medi ately after being frozen the par- fries are enrobed Wt 0|P by
imrersing in liquid vegetable oil (conditioned Prinmex 108) having a
temperature of about 335[err]F (-168C) fer about 1-3 seconds. The resulting
oi | -enrobed prebake fries are again frozen by imrersion in liquid
nitrogen. The frozen prebake fries are packed into tightly sealed packages
and stored at normal freezer tenperatures of approximately Oferr]F

(-18[ err] C) Aputflyohtof theprebake fries yre plapey onto arsqlid gminssscsleel bikingdmy inarsinle Wyabwut 10%
surface fat WRyedEiccHrhindds atahanpé.ﬁiuﬁs,fuﬂreww*calmé AishbRrérkh frids hARQfisp 2dS0a aNd

the bul k noi gi.1 ARG out 128 grams of the
above frozen pre a{z #‘ft%age ar empt 8eegrf1atgﬁdm"§hn Wi re mesh oven tray in a

single layer and then baked at a terrperature of about 400[err]F (204C) in a-
forced air convection oven (Vells Narksemeledring Co.; Mbdel No. MA2003S)
for about | m nutAerediblxbmalotifat chmpositiondis wed b pragafecthiobed pictakfriesS crhd'dc&hﬁinﬁdness

steel oven t&,ﬁ){,ﬁg J}* %L‘tﬁa&l fht cluﬂ%ﬁ% @Eg "&ﬂ\lgﬁ\%?agr%ﬁgcg}bd% Iﬁ‘?“ppg‘gﬂ)'l m r}é'lest f]t ent

resul ting Frenc ave:
of about 189t canpPInent %‘1"%?&?‘5 #Bipngtof; p liquidand eqlig susiose palyesiot (SBEA 38> QLBW@ a@ée bxw of

about 0 3, ame P&cﬁ‘&@iﬁbﬁ@mﬁ@(t'ﬂfe&oﬂ&ﬂesﬁﬂcﬁc&b&uﬁt xQéthd(tN%edFﬂiaaﬁd ad2050;
Area = 243 Qyelioifed so tua &d%dﬂl{?&bie d&’ﬂ E?izﬁ?mesalldts lssolv o privide ol Shed

French fries are vi avor an ure eep “ri ed
French fri escompesigjon °°F'?‘b‘ﬂ$ YIPE PRI seybegn °ﬂ VO 97/ 40709
PCT/ US97/ 06393  Russet Burbank potatoes at about 20% potato sohds conlent are peeled, washed and cut into % 21

potato st ri pade X 35" ong DOE o il Ularle e ERETRITARES, IO/ kg 11 O
Si npl ot Co. ‘%émwéw watp {1 40SP60° ) fers toaw ‘P'B'F“Sa ¢ planshed| potate SEipssat pllgwednige
parfries haVeQumb:Mt kmbid GohditioRs PO vhitus fllbwadlb plrtia¥ ding in an oven. The

above- rent i oned Py pJJJ..gq,,&g,&,asugF,ma.§n e i o o 5 5o 5 Lop 2DOUI

1 Ib. of the frozen are rle er contalnlng
Pri mex 108 \féfg%ébf"e“‘o‘l P°F (HPLRY folipwep Ry fipeing {p make, frepemppefriss: cThe fisg #arfrissi | and
corn oil; avanprabibeut55% moidie atdrabait EIv . Ead iz parclrigd pbtatd stips e FHoh Excobal with

tenperat ure gof re&DSnbu(]fa oﬁé”ﬁ[ @Jn{plsF ioh b}ﬁ.?ﬁe?sﬁn%r@ﬁozi art ?'in thd ha??m?&é@& i?avﬁ.&r | ps

are then frozen and s aerr]F
(- 29[ err] C) .temmgiEturs of ﬂbm" 3&3" ﬁy&f J°'§P‘?“F b3 serpadee The mw Eishireagpin 8fze'about
44% and a Thafrozenvit-enibedirebskle dries hald Stiout TR of! toaEdoh thecsirfas; theylcomprisa bloutaB%i ps

are enrobed yixtddisRicandbodt PEbSigd I N liquid vegetable oil (conditioned
Primex 108) haV| ng a terrperature of about 335 err]F (-168[err]C) for about

1-3  seconds. ot 428 g pfh o renairenped Pishakpirsarerpiared on apopemvis e 3% B by
imersion i simhwnyd and therolgpieedt af @ rempdsouré of abalfd) 425eFCQIRIG). in Albdxed aid veftivh oves ON
the surface @fnd ﬂaﬁ...&é grboag.i,.y,e\nmw M8a20KS0ch ) :&saBo..Ta %mmeL ﬁ%ﬁgﬁﬁm

prebake fries have abou moj sture content and

About 128 griamE" BiFs Pardhen b it sk G+ Pl segp Blash pRhck ey ?Sﬁ“efﬁh‘ﬁ’bWW e mesh
oven tray i rremove anyicrgisaurfaps/frandicraitrdl igeminkss ke Bishal fics1ierGitinggedoéed sddavia t

400[err] F (ﬁ&é[ﬁl’:sr ﬂa@ ddﬂm%ofsﬂﬁco?%o@x'@%wdaééﬁ&tcbﬂ&t Qm 15% Mﬁktlnﬁal moisture
Manuf act uri n

g r’Ep MA2003 %'g out m nut e.
Then the friBuen,piabou ‘i“’r/“ahw*é’d’ffb(?‘"zg 4§6‘¥‘1Fd'“§"tfé¥ Tex é’a'§°t é‘P‘“&?ﬁan tray in a
single layer and Thek ein-fnishadiBlénth Biesare virndly imtistnguigeble fidmadeep fat fried French fries.



resulting French fries have: a bulk noisture of about 38% a total fat
content of about 19% an internal noi sture content of about 68% a
Surface Aw of about 0.4, and a French Fry Texture Val ue of about 260
(Max. Force w@39gradirea = 260 g x sec.; Ratio of Area to MPCINSST/aE393=
1.09). The oven-finishedFrench fries are virtually identical in taste

and text i ty deep fried French fries.

Exanpl e Hlm@lmm{"wnwcomrcr ally avail able frozen shoestring-cut
parfries or &xampim ch have a bul k noi sture content of about 70%
are used as the starting nmaterial. The above-nentioned par-fried
potato strips wraATf iy thaMEDASessed. First, about 1 Ib. the frozen potato
strips are fried by imrersing in Prinmex 108 vegetable oil (blend of
partially hydrogenated soybean oil and corn oil; available from The

Procter & Ganble @omgthod fopieparinges Frenclafry amas oxtniata (udmp:murb of 3bne B25°F
(~168C). The q&zot:ﬁ roe@ba@pgﬁs@t)sforo%t&rﬁmrm éﬂagré%? @3 gdanrulréreaﬁa for
o /°é

20 d d at t
St ps have o HEEE BRESCORIR om0k B4 o 5 Bire

14% The fr oz ewating offail wliibrgin thetsorfadercogtingzof@iltcomprises fione2Poud 1 526pby wisight of
Sprayi ng war me g:fé%{z&r &E} t& R 4ol W&ﬁchmshﬁi 'g?néh h?%aorﬁ 32‘?6«][1‘3 Fﬂﬁe of

the frozen par i es o, at rozen
b - {1y by | PGSRy ol 9,257 el fekand R avirass Ty

fries conpri serabawrageitea ofiableast 208 gmnmiseatmist 18% f at and are stor ed frozen
at O[err]F (-18[err]C) until oven finishing. The frozen

oi | -enr obed prgeba frres f|n| hed in conventi.o oven ( Gener al
El ectric). pg lﬁe /Céi ere?nthec%!enro dpre cparrllryrﬁsfrom4%to '

PCT/ US97/ 063930% morsture, from 14% to 20% fat and wherein the oil enrobed prebake parfry is bake@2
About 0.5 ID. &Btérﬂﬁerﬁﬁﬁ%'ﬁ%ni 55 1%‘2:)@& gfﬂ é@d;a'“%) frit '.‘)qmﬁﬁt@é &lciev%ﬁeréihee'

baking tray in ,a sin t es rat

of 425F (-~ 218[%??1?@)*9"1 °'rsr1ree%ffrm83‘zf ter"%éparm@

noi st interi orf;oxmmz%ttau% very sr m I ar to good deep-fat fried French fr| es.
Exanpl e 4 A reduced calorie fat conposition is used to prepare

enrobed prebake frjes. .The fat, c osition, contgin nondi.gesti bl e fat
conponent and i "%‘ﬁ%" d?fa{'ﬁ“‘"’t ?%V%ﬁecfél%%g%%{“.ﬂe'ﬁ@’r{%ﬁ%%b PP e
fat conponent 2Mnppistes fronbl Batb 8% &tiand]whdemrthe oidi bmdbesimelu&e pprfily\is baked
(SPE) e. ?; » O@t urc'@?%mb.%o"ﬁth? Q&h]?S""F Hl()jies :.qd #wherein g
nondi gestible fat c e efin n e0 e
soybean oil a qﬂ@@‘ﬁ&?ﬂﬁﬁﬁwgﬁﬂ bgﬁ‘h‘g %rff‘ﬂ‘ﬁ qﬁ% %"(S‘I"}ﬁ??gﬂ‘ £

di ssolved to ri'mnwi%éttalﬁ%t conposi tion contai ni ng 75% SPE and 25% soybean
oi | . Russet Bur bank pot at oes at about 20% potato solids content

are peel ed, washed, and ,c w.de . X 3 0.,Str to
e Shoout 11 o STy Bepption Clim Lyhesiniog ol cnighed protabpRfty ad sHL 4% &

bl anched in hdts%mvewt(I!m{hﬁ"ﬁ}ﬂ%&t@@hﬁgmthbmbcmbﬂdlmchabspﬂﬁmsbﬂkadrched
potato strips a&ﬁ&nﬂielﬂ%df&&n3QSFF'(h9d9C§Ile50‘F@B?C§ﬁ$rlé‘sﬁﬂﬁh@lrﬂiﬂﬁteiOr S)

m nutes followed by partial drying in an oven. The partially

dried potato strr%s; are then fried in the above- nentroned fat conposition
for 90 e method of Claim 1, 2, 3 or 4 wherein the oil enrobed prebake parfry is baked at

a temperature of from 375°F (190°C) to 450°F (232°C) for less than 3 minutes.

6. The method of Claim 5 wherein the oven finished French fry has a surface water
activity of from 0.1 to 0.45 and an internal moisture content of from 63% to 75%.

7.  The method of Claim 1, 2, 3, or 4 wherein the total fat has a free fatty acid level of
less than 0.8.



seconds at about 375[err}F 19[err]C) foll owed by freezing to nmake frozen
*par-fries. The frozen par. about 55% noi sture and about 11%
fat. The frozen par- f“%w“ re t hen enrobed with the reduced
calorie fatywSeNR9e tion smngst e frozen parfries ipprigRendssds
conposition avr ng a tenperature of about 335[err]F (~168[err]C) for about
1-3 seconds. The resulting prebake fri eé“are again frozen. The frozen

oi | -enrobed prebake fries have about 12% oil coated on the surface; they
conprise about 48% bul k noisture and about 22% total fat. About
128 grans of the frozen oil-enrobed prebake fries are pl aced on an open

W re mesh tray a. s yer_an en bake t a te of , about
425l err]F (3 18[@?7‘?3’0'1599??#‘8% gd3 ar “&‘Sﬁ%@ % BVéﬁne? PF atﬁ/ﬁg‘ﬁ? tedt uri ng
Conpany, Vefmwin triglycerided chondige200a fa)s, bmlaﬂgbnﬂtgeﬁnhh fats; esslucddfcabbeigifatednd t he
French fri eg, s iipddebe subjected to a short (i.e. 5-30 sec.) blast of hot
air or gas at high velocity to renpove any excess surface fat and control
greasi ness of the finished fries. The resulting reduced calorie French .
fries have: 9a bThemetbodofClainp8 wehierein thé Gstal fat contaims a palyokfatty acid palestdvout 15%
an internal noisture content of about 65% a Surface Aw of about 0.4 and a

French Fry xture Vi about_ 250 ) ese, oven-fini shed French
fries are VI P+ ubhg W‘&’l‘?ﬁl%ﬁ&ﬁ{jﬁl%rﬁtﬁ ori4 Wﬁ@eﬁ"f‘é?@?@dmﬁ @‘ﬁd’?‘% ites.

WO 97/ 40709characterized by a crust region having a thermal conductivity of from 0.1 to 0.3

PCT/ US97/ 06 328¢/m® 1 the t ] p T's
CLAI MED | S m C,Aan in ﬁncg ﬁ;a:ch matrix core havin, ga conduc ivity o ﬂgm 04 WA

pr eparr ng n_an ov at a
t enper at ur eOJf“’WSZ‘Eﬂ pyrfage “"E’?)t %g‘@["e{&r/‘}’ AOP yats/ay rq Q) for
0.75 to 15 m nutes, characteri zed by bakl ng an oil enrobed prebake parfry
having from 34%to 58% noi sture, from6%to 30%fat and a surface coating
of oil wherein the surface coating of oil conprises from2%to 15% by
wei ght of the prebake parfry to forman oven finished French fry having
from32%to 53% bul k noisture, from8%to 25%total fat and an average
maxi mrum force of at |east 200 grans or an average area of at |east 200
granf err] seconds. 2. The nethod of Caiml wherein the oil enrobed
prebake parfry has from42%to 50% noisture, from1l4%to 20% fat and
wherein the oil enrobed prebake parfry is baked at a tenperature of from
350[err]F (176[err]C) to 475[err]F (246C) for 1 to 5 mnutes and wherein
the oven finished French fry has a bul k noisture of from40%to 46% and a
total fat of from12%to 18% 3. The nmethod of Caim1 wherein the oil
enrobed prebake parfry has from44%to 52% noisture, from10%to 18% f at
and wherein the oil enrobed prebake parfry is baked at a tenperature of
from 350F (176[err]C) to 475[err]F (246[err]C) for 1 to 5 mnutes and
wherein the oven finished French fry has a bul k noisture of fromd42%to
48% and a total fat of from10%to 16%
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. | (59 Title: A PROCESS FOR PREPARING IMPROVED-OVEN-FINISH
: (5‘1) Abstract

FRENCH FRIES

The present invention provides a process for quickly oven finishing (baking) oil-enrobed prebake fries in as little as 0.75 minute at

S z{ temperature of from about 325 °F (162 °C) to about 800 °F (426 °C) to provide oven-finished French fries that have virtnally the same
| tasté and characteristics as deep fat fried finished French fries. The oven-finished shoestring French fries of this invention are characterized

~-{ as having: a bulk moisture of from about 32 % to about 46 %; a total fat content of from about 12 % to about 25 %; and a French Fry

. Texture Value of at least about 200. Preferably the fries have a surface water activity (Aw) of less than about 0.55 and an internal moisture
| content of from about 55 % to about 80 %. .




