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TECHNI CAL FI E 7/4071 The present invention relates to a PLocess for
oven-fini shing renel fries. ' CTERAERHUND
OF THE | NVENTI ON French fries ard prepared by deep fat frying
fresh or "par-fried" potato strips. A mmjor drawback associated with deep .
fat frying is handling the hot frying oil. Baking the par-fries in an oven

avoids this hot fryj oil problem However., there are sonme nmjor problens
associ ated with sFOREERAIR GANVEGTION GYENFROCESS EOR FRASHING FRESCHERIED | ( ho

maj or problens is that a high quality French fry that tastes deep fried is

difficult to consistently dupli catef&liﬁ%Q_vplg!?_l n other words, a reliable
process for making_high quality deep rired-1ike oven finished French

a a -
fries i s heretof or B¢ BFEHINFAICOTIEEFIR? Profsss for pYepfinithing Frepchiien fries are
genetally too linp and soggy or too dry and tough. High quality deep fat

fried French fry has a noist ig}ek&ERbUND OFYHRIRVERNoR CMi SP Yet tender
outer surface or crust. I singly discovered

that high qual ity FEeeHEss speprep@ed by despdat fying,feshoer "Retrfrie|Pptata sreipsy A|majobfirgwhisck o
spech ic pr ](c)css;eiammm@@ifajgyhgkhn@lﬁ@m&bﬂiﬁmgrbil.e&kingmﬁaarm?ﬁemm oven avoidﬁ _thislht i's
an object o Y §iSrddlem! LQ IOVl rocess, 1.0r magin |

qual ity deep #oaﬁyugrl ed-.LTni Eié@&e}é%gﬁtﬂ%rs%% ar'orﬁ%g?\mgs\/aésr??mf‘{mﬁ'smér?gfhﬁg? °‘8%'j ect
of the presenfrishsdiFesehifiss Per 9f the prrigepreblems istthat ahigh apalityFaench Frushat tastés dbep fried is
finishing frodfeutpaconiistinBSduplitaidih 4\60d. Il thek oIS h relibRigaREss P mBGle nith ghdhe
present inventiah &0 ' Lpraoved tasting high qualit eep fat _.

D ednl i ko, ouek ﬁﬁ%ﬁ%@%gﬁsﬁ% Bl & 'ﬁmé?’?‘c')"x‘)‘i“’g%'t urget ?"ﬁ!é‘q'b‘g‘g‘s%ﬂf“ fries

i nvention wi | ¥ 85eEAlinioo ippandsosey ericodnuand topsh: [High fieslity dos iy friddErench fy has mmoist
SUMVARY COF T Hiterloh\BdixbithliddMy a crisp yet tenderdufef R86r chull pPrepari ng ready to eat
oven-fini shed Fre ' L. . TPI i S akin r ebak fries
inaforced air Qgﬁﬁ\}séié{“{ %?1”%“&ggr]“%&?‘s'%gﬁ?%‘?\&%ﬁ"ﬁtq“z'vﬁ“?b}?‘“a E'tp'f??’ﬁ‘?ﬂﬁﬁ%t eto
about 10 ni nippewliagly bya iperntif@roatswepwsgm ryplse friespdiopanr | F (162[err]C) to
atl;out gggFf (316[ enrig ﬁ)objemoeqﬂse' fnsmeﬁiogx_w;ﬁﬁﬂe a%:&éa&ggﬁxémaggmm%f& FfdD
about e . o_abaut ters) per mnute;
and wherein ggf ﬁ&gggﬁy P‘%‘?’S‘h?’ ?E%%so@f?%fgtéed’ (T FT ene _‘t°fpf°|q'§§a f‘?ﬁ}\fggprg‘)'ssff?'om
about 32% t o WEYY Frithive faer panfiies ingp opang Fhisiystanether pbigct of theiperstnt iRBHGon ot pepvideat ;
andf c) a Textimpravelabting higi quality Hefi&t ﬁiad)ﬁlddfoveaﬁﬂisheﬁ’l’ﬁxfcﬁﬁﬁmddm& lBgjectsof @& priaMe a
surface wat er; L\t . ut. 0. 55 and an interna

nmoi st ure cont%%tﬁ;ogwnwcgé'n%%%%mgﬁ%{%@g’gﬁ gﬁﬁl%'”"

DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the terns
"par-fry" or "par-fried" or "patUMMARY.OFTHE INVENTION, ot ato strips that
have been subj ect ecprécess &ir plegatioy readip @ dat oybnAfthispdd FecRiFries sald procedRfprisihf bikingi NQ.
The parfry h%&b@(e E)% in TPdrceh Ui @ongaﬁun%osnto}' gﬁ!rﬂngneElaDWﬂ!DBIt a%gu? Io%?]:{u{ul% & ;I;Lgvut 10

contains sone fat or oil due to the par I ng oper
minutes at a temperature of from about 325‘9-‘ (162°C) to abon}/ 600"(2' ('3-1%‘C), wherein said forced air has

a velocity of from about 500 feet to about 10,000 feet (152 to about 3048 meters) per minute; and wherein
said oven-finished shoestring-cut French fries have: a) from about 32% to 46% bulk moisture; b) from
about 12% to about 25% total fat; and c) a 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

As used herein, the terms "pas-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 parﬁy has a lower moisture content
than a raw potato strip and contains some fat or oil due to the partial frying operation.
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The terns prebake parfries" or "prebake fries" refer to potato strips that
have been subjected to at | east one frying process and are ready for
oven-fi ni Sh% 447 laccordance with the present invention. PCT/USS063Phe terns
"oven-finished" or "oven-baked" refer toza product that has been subjected
to a baking 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. ¢., 100% natural or 100% synt hesized fats and oils, etc., unless
ot'herwi se speci f iThaperms [prebfike parfrigs”or 'prebake fries"geferdes potaret siript thet have been iswpleytedan | des,
such as, fom lﬁ&fbmz%%@%aaﬁiehdy fmwa fﬂisllmg .m&owa&s e,mhp,srésem Avafidnover oi |,
pal moil. coconutn‘m I

These oils can be p ’sgr co%ﬂ' 8@%"?@%&?&’8’3%%?‘&6‘“&‘?‘ 'ﬂ’b f‘*‘f’éh“"

i nteresteri Ppqué)ﬁmwdrerwomf at" or "oil" also refer 100% non-t oxi c
fatty materials heekdig g QDSfbodSerditdTin dMibik iy Substihdle Rfal gelRA sem% ge:wé

or "oil" e | od.NCl ude f Supstitutes, which npterials ma
partially of'g'f '650 BIIEEL, ‘g’f aod oils, etc., unlefy, gth T"é‘?‘l’ripeg? P’%ﬁ'ad °l5¥f°“"sére
used inter chawgﬁbtlyf yiglyeetides, such bty éor wiample snybran §il, epth oil, cottonseed oill ifidver oil, pdimt
substitute” of @b&hit ofl, Qistt k:pa.ﬁ eeﬂtem.ﬁan ﬂfs&cu amioar 'mése%.rsfaa.tbe%&rﬁanpa.f dolnpl (L;|=:y or

totally nong esUR 9% 'P'éﬁ’%‘ att aci d_pol ){esters such as ol estra.
The term"c gf'laﬁ 8’d"?5'fﬁ|° by ig ﬁf’B“‘oﬂih tmsch pa e b’é“él’f‘ﬁr’@%'@ﬁéﬂ"? fed for
frying for saetinlsohavingrgropemnies similarite srigheerigésoplhe tdmd Yat" bt @'Din. general inciude fakn| ess

ot herw se Stbfifles, vidn nﬂéﬁﬁ&%ﬁgﬁﬁmw&h}nﬁon&ﬁesﬂ@port i ons expressed-herein
are by weight. as now been sut{bprl Si nglé di scovered that higher

qual ity oven fi niealegs If?‘" EH"’ T Wed iperchapgea PeEVBtPE*Y by baki ng

pr ebake par-fri eThe wmn "fatosubstickted ireferc Gnihase teilible foty omuetisls thagire getiatip tor aoiatipn f or

f rom about a tenperature of from about
325F (162. 8?e"r§rgfac beg. &%ikb&i}é&ﬁ&&}é&&%g)li; ¢). The hot air velocity wthin
the oven chanber °§°”F‘r8’ﬁ‘i"5‘l§‘8ﬂﬁ“ 5&6’?8'%&?‘%"&!8)‘5‘?@&'f%@*‘"ﬁf?’ﬁb‘ﬂ‘é"(“%z -

3048 net er s thagvhasdemeldped fried flavor. The baked fries are optionally coated or -
enrobed after babhlﬂﬂoﬂér&@e&aﬁe@%ﬁ@&h&geﬂ-%&&rﬁﬁﬁwﬁ&%&hﬂd &% wigheght  of
the baked fries oven-finished French fries of IS |nvent|on

Ctaste as if they"dPFE USSP TRrsiely dsgoreref that higher qupilyy %Vﬁ’hﬁ'asé‘f"e?'f@'f friss gag be
(shoest ri ngpopared goigkly bbbaking prebake par-Giepin af forceh aixlvonyecti@Vdven @ imgingerpent &% for t ot al

; gg utcogg gnt g@&.aﬁoﬁmm{aﬁga &:@gmabaukm%&eaadmmg@w{ﬁ@‘u&o&feoﬁ :gggt
t han about 1 g%&ng}“y ‘f‘hf’é‘?‘\'?’a '"‘H’oﬁ"%f’ﬁ!’éh"e‘ ﬁt‘se?ﬁ'“ ?H"“fs ??1“3?5“6){?&32@7' ¥6 about
80% mnnufﬂﬁb"em&mm:msumﬁta)ces of good textured French fries are

noderately cri sprayked Bes S GRS Eatéd 8 chrbbed TP bakiAE GhHl fdm DB 46 sboR 1%
tender, nealy _ and free from soggl ness. These attributes can be neasured by

a French Frﬁy"i"é’%f"ﬁ'% fhaked My " deof i ned herein. A Texture Value of greater
than about 200 r @pr eveefiisedFrart ips dfitys imrchtivn sasteres i they ¢ dep by friedJokscnd gl

prebake par sttt dhobsEih -a.brsy PolnkmdMirSdrdbm aﬁ%&(izﬁ ko abduP2694: §mm<a&mqyoen
finished via the process rovide superjor renc fries

over the st &8 ’B?‘PPHE“’&H“‘ ‘f?‘ﬁ?‘g’h é‘h‘n = of gﬂf&ﬁ’] aopt; 200 Preferably e ave

surface water activity (Aw) of Iess than about 0.55 and an internal moisture content of from about 55% to
about 80%.

The exiernal surfaces of good textured French fries are moderately crisp and not excessively oily.
The interior portions are tender, mealy and free from sogginess. These attributes can be measured by a
French Fry Texture Value, as defined herein. A Texture Value of greater than about 200 represents a crisp
fry with a moist interior. Selected prebake par-fries with certain bulk moisture 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.
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Thi cker-cut oven-finished French fries nmade by the process of this.

i nvention (ewdonqpRgul ar-cut, crinkle-cut and steak fries) pewesirebios

nmoi stures of from about 35%to 53% and total fats of from about 8% to 22%
l. Prebake Par-Fries The prebake par-fries of this invention
provide greater flexibility in neal preparation, sinplification in storage,
i nventory control and are nore uniformin quality versus preparing French
fries directly fromraw pot at oes. The prebake par-fries used in

t he process of t hiTdickenus avendinished Frewsch tfifiee madechy thecppuese of this prenticav(e.poesalaves or
from potato shinlidie ahbcaR r2e)\nEve BEIR MbiGthed of frbif Sout BV rofs5% Gl edidl FRIE frdd dverfd 852N
frozen. Raw pto% oes (e.g., Russet Burbanks) are washed, peeled, trimed
and ‘cut into &t¥Tps of a desired size and shape customarily used for French

fries. After cutting, the strips my be washed to renove surface starch.
The preferred pot &Lg!wﬁt:ﬁés’;are known in the art as "shoestring" cuts.
Shoestring pot at o Th§ Ipkebike FaPfrikd OMitild Qiéntic 2RvileD grhdtdr ARIDAROM! mérl PR3, | NCh
(4.7-8 mm squar. ti.n.cross-.secut,i on ﬁnd from abfout. Z.F t 0 about |crl1‘g$es
(6.3-12.7 cm) " PH§"d3R4R forass, inventory confr} apd ts, mors, purpepp i, Auafiey VL Preppene Jenendpss | o
cut" strips drestly frgm gwaetators- f r om about 0.3 to about 0.5 inch (8-13 nmm) in
cross-section and Thé pbaRd pitliries ude® PR proceds df iR Fenfion -cdiDeirber W Iprepdied! ROl -
Strai ght cut IQ‘IO(.;_I( got%&g tr‘lﬂﬁ&f&al SO, c§l | ed re%ul ariﬁ‘gt are from about
0.3 inch to JEEH SR pis swn nhich e prvieuly pess i sppacinedong soe. finy PBAR: 2
to about 5 i feteRusfes Barbanis) Arecwapheil,petiedn yimimed andr qybintopsgipsipha desivad size @id shipe t ype
referred to agswonafifdded foF Freih ﬂ?ﬁ‘#&e@uﬁiﬁﬁh@%ﬂhﬂiww&s&b SR6lels@#ficelfarcitbout 0.5
inch to about 0.8 |nckh 913-22,% an ,a‘Fout 2,5 to, aboyt 5.5 inches
(6.3-14 cn) in | er§f pyetermed potato sirips fas knawgin the anas 'shocstring uss), EHCL TR & ng to
convent i onal femabenti3/16@.10re9hautiSH6 (03 ingly ¢4.7-3Binesguhre iingcrisneesion and tirow abontAMes and
renoves excesbout § Behes(¥9a5 5 cyidiagihne surfaces of the cut strips. Blanching
I's done by imersi,on of the strips i,n. hot water at a tepperatuyre of out
140[err] F (60C) C dodlp oy [BPe ('%P‘é?‘i’]‘&?’"fs& Y AY5BER P ’t"%“‘g'éé"u%“ﬁgg
m nut es. Al t dhch£&-13ymmyn crospsectish anddioingbput 2:to ghioutl4 inches (5.2 gm) imlenes pheri ¢
p{ €ss U{ ﬁ for t a?oukgﬁgﬂ& &ut ﬂih:ﬁH&btaté-QriMdikU gﬁl&l regular-cut) aretfroEQHuQMé {ﬂ& W klllguthlsfhﬁ.ﬁ 2' ng
st ep, e potato.strips can be trea cecording. t.o nt{ona ods
noun | n_t he G5 R R Seechin 80 Sion L £ bbol B nkis 3714 ol B g Ep
addi ti onal weeP@le stripanf the jpp refamedhto ag Usteqk friesl bave b regtenigulancrossssection of aboyt G inglitoa
strips ma;d/ b&b&uieatiﬁﬂ(m@ﬁﬂn?ﬁﬂiabﬂmmbﬁhoﬁ)ﬁrs%mmhﬁkﬂ)iﬁsﬂm?)1 a chel ati n)@l
agent used to pre i scol oration of the strips. xt.rose (corn. sugar
can al so be appli ég@éog%tsﬁx asnﬁ?l 5"@%”5 é'?gn“écoé' °P€;°E)'Es] P %‘Q‘gr?sg‘aorwnt"bé'e e :Béf" é{g.ﬂ.g
desi red | evelnagivatpyegmimesanil smovsacratstimesusers fom theyrfacesnf the cus pRipsp Plarchiag is dene
S her h_t r eat rrg,wta,ﬁnéﬁua\twmé &ligslt;}a.oa;twm &?m@kﬁm !aﬁablalﬁ esgey (60°C) to sbout 2fdf ®B°C) for

anchi ng an Q nal .tr ne scribe ove potato.strips
ot rai ned Ao S Bl 3Rt REHIERRA e 55 5l 5 R Wi R nf oy
During dehydr24e tbey 1@mingtese st ri ps the noisture content is typically reduced
to a point at whi Gbildwihg tfsbiahdiiig Ry e pottd stripk AR bR acddriitgliOcomteftivhal Blfkode |
bty SR8 8 s R o B0 W b B i 2B A0 Qo Sk it !

forther leach excess sugars or the strips may be treated with sodium acid pyrophosphate (SAPP), a

chelating agent used to prevent discoloration of the strips. Dextrose (com sugar) can also be applied to the
surface of the strips in order to yield a desired level of brown color development during subsequent
processing. Other treatments known in the art can aiso be used.

After blanching and the optional treatments described above, the potato strips are drained and
optionally dehydrated to reduce their moisture content. During dehydration of the strips the moisture
content is typically reduced to a point at which the strips have lost from about 10% to about 30% of their
initial weight, preferably about 15% to about 20% of their initial weight. Any of the conventional drying
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procedures used in the production of par-fried potato strips may be used,
such as, g?m subjecting the potato strips to hegigg;

t enper at ures rom about 150F (65[err]C) to about 350[err] Fg?176?$err] (@)
for from about 5 to about 20 m nutes. M crowave or radio-frequency druing
may al so be used. Generally the blanched potato strips are deep
fried or inmersed in oil, for exanple, at a tenperature of from about

270[err]F (132C) to about 385[err]F (196[err]C). The frying tinme depends on
the speci f ineocesiutes ysedip the aroduction ofipanried patatesstrips mayHhe upsdisuch @s, &ir piapple, sebjeetingat ch

si ze, the vqﬂew&o%psum&awamn&ﬁhhks'fﬁ%mdbout h&Fl(ﬁbé)lt@JmmoSﬁ@fsﬁ‘cm%ﬁ nt of
t he potato SE«%Pt bott}ﬁ »2 nfﬁ %one skilled jn the art. O her
t echni ques & 2 gboy g‘éﬂ“@ﬁ | b?'é?’"’f e P g BRSO PR ot at 0 strip with
hot oil or fryi ngercraliptheciidnched potato sips dye deep ditkd of Hsmighed ric b dfop eample s ®r i ps

are i Mer seQeniglraidid oe@b,hlasoupmoﬁ @52°8) doiabiie S88%5 dl@d"@)ntﬂ{e%ﬁ%_%t’quen& lofe gk e
par-fries havi &?m rom abouyt 38% about 58%@@& sture cont ai ns

noi st ure andPFaf o EEITERT 'ﬁ"‘a"ﬁ'ﬁ'ﬁg HHOtR SEiPS o §%3‘§t’?"f‘?’fé’%ﬂ?’§“ﬂ‘§‘é’&l"‘f’n t he
process of ttiednitinl eeigt contraten the potat) strifive This @i dk determpioed b oacillalfin thhert.sObest r i ng
variety pr ef&m&wsu&a,yﬁhéafeem@n MM&:@.@&%%&@%MM étn%%.a foam

Preferablythesua%ar ries have roma bout Yot o a and nore

preferably b0 Jhe banshed powaig s areimmsrsrdiin 1 fdible WH@§é“"ﬁr‘\§Eﬂ‘fPé‘°pP&’F\"‘Fl es
have from alpebike Ganfties halbpLfrom2dHogt 3§96 ef aboua 158% nfolsmr FDublatl ddhtainst moishivoartl 622 %

nore prefer Qb.leﬁz M@n}oﬁm&&é&a&a&)&u& in 2 frocBR B fiPsis n%eina&@blr% Mbﬂé@‘ about
12% to 18% f gﬁm?f ker cut }g’otato stri
cti

regul ar - cut &G the. phgesiring §"'°Ws¥“éf%fkb'y have fom shons 482’ ‘Prﬁ"%"g 56% b"g‘l 'F"Qjﬂ‘t’f y
hi gher noi stPefeeblycinsepatidges hielffomsabiit 42%6ltobe H4%4, clad mare) greferably froh leweddddrw cker

potato stri faBout 50% moisture. meID ﬁ‘ apé"ﬁ"omf a“u?@? BQH:up% I)Fﬂ'd’i’ll beut%epar ed
ébo\u 1

by multiple ‘Pr ocessi ng X one freezin or
ol L1 pl e pars PRy GSman oAy 1% 37 fhgey20%6, and most preferply {Fgh st 194491 g,

t he prebake \parfatfries can be i medi ately cool ed or frozen, packaged and

stored for subsqgyenty bafe seiptiels!, ;nragm,qe fara.%&akmué Q@wm)fxsayeéﬁma be
acconpl i shed,_by net hods known I n %“ r exanp ar-fries can
be subj ect ed'?’ﬁy'é\g"ﬁﬂ"'a"ésf““‘tﬂ’“'ﬂ'b‘ra éff?‘“‘ﬁt’P'Q"‘F‘e’%é‘f%ft“lﬁ?‘é""iff”’?‘é‘gé“p'f’han about

-20[err] F (- 29[ ghe fréBpke por-fritsiven ipaphmérdally paperdddy muitipe precissing steps (ispeeeyred Wi t h
aliquid reff;ylamnaggnmgsmkgﬁpmﬁgmkgnmﬁmﬁm&n sAny conventional freezing
process can be us S ar-fries be froze ui,ckly,
S Taae 1 AT P Ronte g P {PeFR, Sl s, ks 8 Y o
conpl eti on dér Sthlmuepals& fGhifling gr freezing of the par-frify cpry tefacsompished bst tettds kpownoin dpart i ng

frozen prebgkeexBipic, ik | g,.%e; &Le;@s:.shéwa P cdid il 284N delSs tha BuE36F Of
this appllc?lon CO | ses lgteell . trinmmn and cutting ra é‘B‘P‘%atoes into

strips, bl af@Rhchg e pagries.canbrdm FReOF ITYES By Bnid refasersph ek PHE°EED not
| ess t han alreytoné@onsdfaezing plocss cavi@nsedr 1t iisipepfeored fom the parifaieg be frofdmaquighdy,ae.Oonst ri ps

are then i Nz¢s%o] hﬂm@d reeauﬁmwm&aﬁdd{e@aaafmﬁmm &'&Q?&r a9ihgl errl F
(132[err]C) to about icient_t

err or a tinme suf rther
reduce the moi st ¢y &ef ﬂﬁ'@°‘£é? ?’B?’”lg]cfmé"‘fﬂ’ﬂﬂ‘le PRFSTISS (i eded BTt eh Prishipe S’Ftb"
about 38% t preatseefthisaadlisatidin@merdstsresting, rimminzaiybduingraw pdtatdeisto strips, bianchitel apd f r 0zen

and stored giguang Al dte tm‘, mg)sa%t QL Afah lﬂ%m(.sn%f;)mﬂh@mt wz&a p%ﬁbéke

fries are st bIe at OF 18 err for at | east din
an oven by t %W‘b’é’é’ﬂf" himmersed ip pil.at @ temperprurgy ’i’—'?"é‘rf@ﬂ“ﬂ”fpe@ %N‘éam;?%g

flavor over (196W) e atimaosifikien wefirtheraahkiedhefmols@se.of the strips to a final moisture content of from
about 38% to about 58%. Thereafier the prebake par-fries are quickly frozen and stored at a temperature
of about 0°F (-18°C) The frozen 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 flavor over

conventional oven cooked fries.
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ranges for preferred shoestring-cut prebake par-fries

Table | contains noisture and fat content
and oven- flnlshed

French fri es%ﬁpﬁ;ﬁd according to the present invention. pcpuser06394
TABLE 1 Shoestring-cuts (3/16" - 5/16" cross
section) 5 Prebake Par-fries

Oven- Fi ni shed
French Fries
32-46% Herr] O
33-44% H err] O
34-40% Herr] QO
Fat Range:

Moi st ur e Range: 38-58% H err] O
Preferred: 40-56% H err] O
Table | contains moisture and/ihk mnﬁmehgcs Ifét preferred shdcribgdh prfbaker paiFries
and oven-finished Fgerﬁ:g%etpr%pared according to the preﬂt ‘ngom&at 44-50% H err] O

Preferred: 8- 22% Fat TABLE1 13- 239% Fat
More Preferred: 12- 18% Fghoestring-cuts (3/161'4 546 %6rdsSdection) Table 2

contains noisture and fat content ranges for requl ar and cri nkl e-cut
prebake parfries and oven-T1 ni Sned PlebazeiPaniries | €5. Oven-Finished

TABLE 2 Requl ar-cut _and Cri rlk‘blmh&its (%/ 16" - 1/2"
Cross section) < r ebake
Oven- Ei ni shed Moisture Range: 38-58% HyO 2-46%]-! oPar fries
French Fries Preferred: I\/br,,g_gy,gg dgrlange: 3346 @¢p H err] O
35-50% H err] O Preferred 4-56% H err] O
38-48% H err] O More Preferred: 4dsreHier ef r r edu-40%45054% Herr] O
40-46% H err] O
43-50% H,0

Fat Range: 6-25% Fat 12-25% Fat

Preferred: 8-22% Fat 13-23% Fat

More Preferred: 12-18% Fat 14-20% Fat

Table 2 contains moisture and fat content ranges for regular and crinkle-cut prebake parfries and

oven-finished French fries.
TABLE 2

Regular-cut and Crinkle-cut (§/16" - 1/2'" cross section)

Prebake Oven-Finished

Par-fries French Fries
Moisture Range:  40-60% H,0 35-50% H0
Preferred: 44-56% H;0 38-48% Hy0
More Preferred:  46-54% HpO 40-46% Hy0
Fat Range: 6-22% Fat 10-22% Fat
Preferred: 8-20% Fat 11-20% Fat
More Preferred: 10-18% Fat 12-18% Fat

Table 3 comains moisture and fat content ranges for steak fries.



Fat Range: 6- 22% Fat 10- 22% Fat

cPreferred: 8-200% Fat 11- 20% Fat Mbor e
Pr ef erred: 10- 18% Fat 12- 18% Fat Tabl e 3 contai ns noi sture and
fat conten for steak fries. ‘WO 97/ 40710 p

PCTRIS97/06394

PCT/ US97/ O%?ﬁngﬁ&
TABLE 3 ¢ Steak Fries (1/2" - 7/8" cross
section) Pr ebake
Oven- Fi ni shed Par-fries
French Fries Mbi st ur e Range: 42-62% H err] O

38-53% H err] O
40-50% Herr]O

46-5% H err] O
rred: 48-56% H err] O

42-48% H err] O 4- 20% Fat

8- 20% Fat - -18% Fat

9- 18% Fat VBrebekér ef er@ed-hnisheds 16% Fat

10- 16% Fat Edible Fats and O 1S par.gies  Th@ehlfsfied/sed herein to fry and
optionally coat the fr? the group

consi sting of triglycer¥ieigueRasem - H2R%tH0] e f 88%H20 educed cal orie fats

and m xtures thereof. P};nei-,fer_r ed 46-58% H,0 40-50% 1,0

More Preferred:  48-56% H,0 42-48% HyO

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

Edible Fats and Oils
The fats used herein to fry and optionally coat the fries after baking.are selected from the group

consisting of ‘triglycerides, non-digestible fats or reduced calorie fats .and-mixtures thereof. Preferred
triglycerides include soybean oil, com oil, cottonseed oil, sunflower oil, paim oil, coconut oil, canola oil,
fish oil, tallow, peanut oil, medium chain triglycerides, structured triglycerides containing a combination
of short or medium 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.
Reduced calorie fats and edible non-digestible fats, oils or fat substitutes can also be used.

A variety of edible fats and oils can be used to fry the potato strips. -'--Edible fats and oils suitable
for use include but ase not limited to those listed above. If desired the oils can be conditioned or flavored,
see "Flavored Vegetable Oils as a Substitute for Beef Tallow in Deep__' Frying Applications", Food
Technology, pp. 90-94 (1989) and U.S. Patent 5,104,678 (Yang et al.). _

Preferably the edible fat or oil used to fry the potato strips has a free fatty acid level of about
0.8% or less. ,

The edible oils used for frying potato strips or for coating of baked fries after baking can be a
100% natural oil or a 100% synthetic oil. The oil may be partially or:":éompletely hydrogenated or
modified otherwise. The prefeﬁed fat substitute are fatty materials having properties similar to
triglycerides such as sucrose fatty acid polyesters, OLEAN™ is a preferred-.-fat substitute made by The
Procter and Gamble Company. Reduced calorie fats, polyol fatty acid polyestérs, and diversely esterified
polyol polyesters or combinations of regular fats and fat substitutes can 'aj_l_;so be used herein. These



triglycerides include soybean oil, corn oil, cottonseed oil, sunflower oil,
palmoil, coconut oil, canola oil, fish oil, tallow, peanut oil, nedium
chain triglycerides, structured triglycerides containing a conbination of
short or nediwgw@haion fatty acids and |ong chain fatty aci decfaisgzo63s4
Caprenin-like) and the |ike which may have been partially or conpletely
hydr ogenat ed or otherwi se nodified. Non-texic fatty materials having
properties simlar to triglycerides, herein referred to as fat substitutes
can be partially or fully indigestible. Reduced calorie fats and edi bl e
non-di gestible fats, oils or fat substitutes can al so be used. A
vari ety of edpriferedherdigestibielfavor] oft satatimié) ompssiticinstage descyibett ivethgtikrastire, fort axanple, in
Edibl e fats a?&ng'dsspﬁéﬂléék*&'sﬁ fsf?lidﬂ:ﬁﬁar%QQBﬁdgx dRus, R SR, hsbidd g, 1685 lhose
Ilsted above. If desired th s can be conditioned or flavored, see

"Fl avor ed Veg%'f"aﬁ'laé Ols as a Substitute for Beef Tall ow in Deep Frying
Appl i cations", FoQhe Tegiodad cdlapig Yat thayhas Ben &dnd(1d BBBfulaadprisks 3. faiffabigineveb(e 304, 678
(Yang et al. )least abont 85%) of g{nﬁfn@c{ ﬂﬁt‘n&m lﬁ%rﬂesf WHere xsqulcaﬁysnﬁgixm o;' éé’ Cfohe

potato strips has a free f acid | eve about
The edi bl e oi ﬁaWQMFWWMWWQXﬁh?FW‘bE“&""FGlO'%aF'i'r\’gs Brent 388406 1 | es
af ter baki ng w&hmacetal., s668dDaeantsr 31980 mld WS, Pateni $)288(5 Riztiddad Scider) Fitbruary22, 10941  mMaRY

be partially Mm%%@&.%‘éﬂ&ﬂk@%@é&ﬁa?gf&éﬁrEEB%kT:Jl&‘Jf%t herw se.  The

preferred fat ute are properties simlar to
triglycerides sucHBYaBehelidy %@%’QY‘W"‘&EP‘H‘ IBpiniagAt |§1“é4 MEHN"P‘B‘&’ I} hgtreayly ed
fat substi t ut goupmdelybty indilide s&@akemom&hﬁu&mﬁocmamy trisdc@RbiriGe)] sugaloého,

fats, polyol ;ﬂ?e;t %ap%rgatRQJ g?Staﬁc 2 lm%B% ylg{]%ﬁ'*ﬂy s@c%t %S ;I%c% leral?JC a%lyc SO be

polyesters or co nat 1 ons
used herein. Pepassghritol and polyvmx}@cgrﬂs 4 Spesific examp!es of smtable sugars, sugar alcohols and sugar

PCT/ US97/ 063 Odbrivatives include xylose, arabinose, ribose, xylitol, erythritol, glucose, methy! glucoside, manndse,

! PR o o b e e S < e

February 4, 1992, B eplxs‘ acip gelyestey” EZ‘Z‘”&BE‘Y"\ havipgeatileast thfatyacid eoymy gropns. Aolyelen et
al . faycacid esibrsiatl cod@in Grot 1ess iRy adidester grdps algeivrallp dipested 0, abdtheiprodutal of

f |
conp mﬂetsr ?gl g%egiro?( an m%.eﬁeﬁ M ‘sea.g,an ne&m}.ﬁ.me amwofﬁé. %{g é,s&.?io %.dm}wt
saturated fatPhfreaxshosepolyatfagy acid =-15%°aem%ﬁer| "gP"‘lfe‘Wéﬁ'F es'eaéwoeps '{SG'E”S‘E%‘H"YUE"' .
Cl err] - err] digeSibie ahd chnseqdenitip fixin-aisofbfite, b} 88 hiintan bty TEEInG® hec@lary, that slbof ehd hjdesxginber

9, 1989 and Ef%e?&;«a §e &ﬁ ﬁeg ]tét lk i§ ﬁgblg 8at§§$cgﬁnde |J|: %mcﬁ%ce u?r%’moﬂe% for

t he syntheS|s et al esc ption o cal orie ?ats
By "pol yol " |@esfEfisgthydioxyierongs for th &Pwafmscﬁm'aﬁsvh'ﬁqmun whtantially ally egs @y b y
from4 to 11 leaschbau $5%,@F tel pgiroxjiqgronpd of merpolyelde estergm dn the caBe of sucrose polyesters,

nonosacchar i dgg ca,lM&pagolsq?,ﬁehy@ag,, bebd Fsﬁ}lﬁedsugar al cohol s, ot her

sugar derivatives _é gl ucosi cfgs) poI ygl'ycerol s such as
di gl ycerol and tri F?‘E’@FW”‘ﬂéﬁW‘&@'ﬂWﬁ‘% eAld 4digpls typically haxing ghiiespt 4 carbon
Specific exanqndneand)ﬁp tsmiaa:biaomgaess fattg iffiovidicals @l b |derivadn lons titysully demivingdri ves

i ncl ude Xyl 0Sgumdak ) RGREThe" ?%ﬂ s radiodls [ chePbe sa | tom L:Isaﬁ+med9 n‘éﬁ os.ﬁ&tam('l

gl ucosi de, mannose, gal actose,” fructose, sor t ose, ose
sucrose, raf {5 IsOMEF) g fiy 6 Faps ismers, and can be the Bpe ﬂl%ﬂs'q"a% ?’f"‘a’t‘?n"ﬁf‘“‘“’s
pol yest er" i sofdiffererit fagy gils.yol having at least 4 fatty acid ester groups.

Pol yol fatty acid ‘?q%ﬁd%:?-d %J&ﬁ:ie OB clamgletco#xel aﬁ%ﬁntfbglw/ Yook Gt ﬁcﬁk@ﬁ%ﬂrp%&ls are

general |y di geste products o estion are absorbed from the
i nt esti nal tré'@'t“ﬂt?@ﬁ‘#‘ﬁ (Fﬁé““f’f’ﬁﬂ‘né’rs 5‘?““b1‘9ﬂ5ﬂ%$§“‘t°1’ H’g‘l‘%%ﬁ*llﬂ"@'f"a‘f'% egrs i | s,
wher eas t hosearigadhalyit afidt (st Haning] @St Pitedt 6,503(736; ITisB@ Apridr2, 0853, fiqaidt Jieski of

ester groups é&ﬁo@ﬂpﬂdmﬂ ﬁl JeraJRQJ‘af malonic and succinic acid (see Fulcher; U.S. Patent 4,582,927,
Issued April 15, 1986); liquid triglycerides of alpha-branched chain carboxylic acids (see Whyte; U.S.
Patent 3,579,548; Issued May 18, 1971); liquid ethers and ether esters. containing the neopentyl maiety
(see Minich; U.S. Patent 2,962,419; Issued Nov. 29, 1960); liquid fatry polyethers of polyglycerol (See



diQestibIe and consequent!|y non-absorbabl e by the human body. It is not

“*necessary that all of the hydroxyl groups of the polyol be esterified, but

it is preferable that disaccharide nol ecules contain no nore than 3

unesterifi gfg groups for the purpose of being non

Typi cal ly, sugyszntl ally all, e.g., at |east about 85% f‘@rﬁﬁaﬁ%oxyl
groups of the polyol are esterlfled In the case of sucrose polyesters,
typically fromabout 7 to 8 of the hydr08XyI groups of the polyol are
esterified. The polyol fatty acid esters typically contain fatty
acid radicals typically having at |east 4 carbon atons and up to 26 carbon

at ons. Thesﬂu&eaktw U%CPaQan{ ﬁsﬂh ol ﬁsu&‘cﬁﬂn l?? 1% h(}(xmlkw gﬁ}&sﬂﬂaw éi:ld tpx%ae&w ing or

synt hetic f ﬁ ﬂ% he atté aci'd dicals can

unsat ur at ed dPify PHe 484 2 Isgpd é‘@t’)ﬁ%t 1P |’°é'l9n'§'FY§"“se°fg‘“’° eghers linkeg
trans- i sonud@xypalmdrboMc idls (de cisdenae isbeitric avid) (sesHubi etgl; DLSDBaten4,888,295; Bfed

i XUT €5 OF Dl 19 Was, B/ csbf of poxide-exanded potdols G @haoa@ 3 U8CRld &y Bl S have

a conplete nelting gom nt “bel ow about I NC po] yo y  acid
pol yest ers [ugbAuglshzP, 1988 al] of whiclare 'é??f”ﬁ“‘@b%‘“‘l‘gS‘f‘“F% EFeVG“ 3liouid polydimpthyt 977) ;
liquid est esﬂaxam‘s(etg IFinidrSilizbrles/dvailable tomibow Saingllanm U. S. Pat ent 4, 508, 746;

| ssued April 2, I C S
derivatives_ of nﬁﬁ%‘gﬂ'&%%@&g@%ﬁﬁ?%ﬁgﬂzfa see@é%ﬁé “Leﬁ' %l’g‘j&ffﬁ#‘gh{&' ’

4,582, 927; YSJatetSA53484: Ispupd Febpyamd, ‘9P?q'tﬁ Pf‘?ﬂ@??&é}‘r'&e@’wﬁa'l%aﬁmnahched
cha| n car boalyhtoq)oaedhbedme’er%gte U S. Patent 3,579, 548; |ssued May 18,
1971); liquid ethers and ether esters containing the neopentyl npoiety (see
M ni ch; U Sxadiithél Blerediead 2 419 | ssued Nov. 29, 1960); liquid fatty

pol yet hers of po] | cerol WD 97/ 40710

PCT/ US97/ 06394 ‘x’g"’?éﬁﬁfﬂ?e‘!“ é‘f’%“‘”ﬂ RtersaoR Y e%licgrsy bealged tp the fruipe Y 13,
1976); | i quiosking ok yd enlbngecthes flayer dr axtotlify the flatorpo hnyalstined Bstq. S@mm skiliedds thetrt avilt U, S.
Pat ent 4, 84@aqfiy. rmé‘ﬁmd.dmﬁm%&m HsRREF avbrind dberhs B 06 Si3f Ghaiste, b&%&a er

| i nked hydro{;%o‘ﬁ{?rbo%%%gam #g_g Citric or isocitric acl (see
Huhn et al ;™ B iiyes whithart, sippbls, for useyinshe pragtice gighepresent in °& esters
of epoxi de- ext erfieed ingredisnts ksowrsia the i iraxe alwibe added 1018 edible fasatd s 864 todiy3he | Ssued
August 29, 4Q8Q3 potaad sh.ppfmcmmnamm Jaapa; ﬁﬁﬁ@tcﬁéﬂmkﬁaksaucm &Rl RICHE G AS -
well as Ii |déo m& ge%f?go xanes Fluid Silicones available from
Dow Cor ni ng}fJ’ sue YIRS 8 o f I | qU| d and solid polyol fatty acid
esters can be used, see for exanple, Young; U S. Patent 5,085, 884; |ssued
February 4,Oveg@imishiggd U, S. Patent 5,422,131, issued June 6, 1995 to El sen
et al., incorpormkgfbdre paifieslaye FaRddcih QN6eed auMaUe&i’o@mdmphgbgmcﬂv@ntmxe

Fl avoring a&ﬁ?ﬂls smta%“%n(dv%%m%g Ite&’r{per%l@so glrd’ afrqulgcnﬁg used] Qldﬁgph}cfsg o%s mLe%uoqlﬁ‘l f, be

added to the
flavor to afm @E%F‘S B prelgke fes. @FE‘"S%“!"P%’H“F Ffeﬂﬁ%m'am ‘°\;@|“P“P“‘°F’é‘&tﬁ W’@bdr eC| at e
that the affinge®oainiRRe dnd dvédhdidprétérably BS/Qiitd'g 3A@RI. SA préferted tefPersbiBy range is
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are suitable use int rese inve

Ot her i ngr eRsferphhs4RFIASTTH2PHE 1R %?”&F&‘U‘%‘ﬂ’ velgeilisg withjn fhhe"eﬂdi"mbﬁ #e3t s and

oils used tmobm,Mtzam&rmifim 16te freferallp2,60010 GUBO febtiper nisbheghd Mbse pRNABLD Such

as TBHQ chy ‘3'5,?6 agenttes such as citric acid, and anti foam ng agents such
yS|

as di net hyl po
Any smtable hlgh velocity forced air convection or unpmgement oven can be used alone or in

combination with other types of ovens. The prebake parfries may be in a single layer or they may be
tumbled in a rotating drum during baking. The specific baking time will vary somewhat depending on the
type of oven, baking temperature, and air velocity.

. TABLE 4

Forced Air Convection Qven Conditions

Preferred More More
Range Range Preferred Preferred




Oven Fi ni shing The prebake par-fries are baked in a forced air
‘convection or inpingenment oven. Table 4 contains suitable baking tines,
tenperatures, and air velocities used in the process of this invention for
oven fi ni shiwgdhgner ebake fries. Preferred baking times argcRuséonssaute to
5 mnutes, nore preferably 1 mnute to 4 m nutes, and even nore preferably
1.5 mnute to 3 mnutes. A preferred tenpegrature range is 350[err]F to 500F
(176[err]C to 260C), nore preferably 375[err]F to 475[err]F (190[err]C to-
246[err]C), and even nore preferably 400[err]F to 450[err]F (204[err]C to
232[err]C). Preferred hot air velocities within the oven chanber are 1,000

to 8,000 feet p !lprore pr ably 0 to 6,000 feet r mnute
and nore prefer?i)alf m“@ettb\g o5 Oodéfﬁ)eet per mg)nute b4 An;ei" sui tabl e
high velocity fqg,gﬁq,mael(&nconvect BBs00" | NPispe®TENt QYemyscan ligessped al one
or i'n conbination with other types of ovens. The prebake parfries may be in

a single | ayer Oemjchene(t@y be t w62sl3asi6i n azarssat i ngoelé-eamiduroagziaaki ng. The

specific baking time will vary sonevvhat dependi ng on the type of oven,
TABLE 4 F Al r ctio

Condi ti ons Velocity (meter/min.) 152-3048 %592498 900-1 9149‘&3, eferred
Mor e Mor e Range Range
Preferred Pr ef Spomegxamples of suitabisOov@irs #€7fbed air convection ovens, combination infrared

PCT/ US97/ 063 Y4kiiation/forced air convection ovens, high velocuy air impingement ovens, and comb%mlon
Bake Ti:me (m nutes 0.5-10 1-

Tenper at ur e (T“é‘?‘?’ﬂ"é?’"‘d air °°“"°°§2'5°"6'50 Conventional %!Srewaga Bvens can be ! useg-ftg w&wg frozen

400- 450 prebilie my i puior ¢ ldcidg HEG)into another sii@Ble Bvel o fiffishing. THeGraifies 6 Guppliers

190. 6-246. 1 m@,que,gof?,ﬁgesal,ableovmsm\/el ocity (ft/mn.) 500- 10000
-1000- 8000 20Q0- 6000 3000- 5000 Vel ocity (neter/mn.)

152- 3048 L 305- L. Convecti %1829 914- 1524 Sone

exanpl es of suital e oWstieManfacurihgCe,Ardi NV, MalalNoc Mi2903S(Cewstioneeenpi nat i on

infrared radiati@n/fouceRadgt, M&Q\@CMMOEGH%@DAMM@J@&}C' ty air
|rrp| ngerrent ovens, andaﬁggm};‘)l nat Oglgl (,%{’?r ced ajr convectlon ovens.

Conventional micrdwave oves RIGiPoCPRsdine O¥Pebake

par-fries pri2or tdopAinimpingemeit©vens nt o anot her sui tabl e oven for finishing.
The names of suppla. er S Lincoln Foodservice Products, Fort Wayne, IN (Impinger i oven).

B. Middleby Marshall, Elgin, IL; Model No. PS200, (Double Impingement Oven).

C. Blodgett Oven Co., Burlington, VT, Model No. MT2136; (Mastertherm Conveyor
Oven)

D. Wolverine Corporation, Merrimac, MA, Model 20X 051 Jetzone™ Double
Impingement Oven ]

In one preferred embodiment, the prebake par-fries are baked as a single layer on an open mesh
metal oven tray or basket. For a continuous process a metal conveyor belt can be used. 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 prebake par-fries are first baked on a metal wire mesh oven rack or tray for about 0.5 to
about 2 minutes. Then they are transferred to a solid metal oven tray and baked until they are done. This
second baking is preferably about 1 to 3 minutes. Generally, prior art frozen potato strips are baked for
about 10 to 20 minutes. Faster oven finishing time is one of the primary benefits of this invention.

The specific oven process conditions used for preparing the oven-finished French fries will
depend upon the quantity of prebake fries being baked, their initial temperature, the type of oven, and the
thermal properties of the prebake par-fries. Of particular importance are the thermal conductivity of the
low~moisture crust region, the thermal conductivity of the high-moisture interior starch-matrix core, and
the surface heat transfer coefficient of the prebake par-fry. In general, higher thermal conductivities and



and nodel s of sone suitable ovens are: 1. Forced Air Convecti on Ovens

A Wel | s Manufacturing Co., Verdi, NV, Mdel No. M42003S (Convecti on
oven). B U. S. Range, Gardena, CA, Mdel No. BG 100
(Convectio C. Bl odgett -Oven Co., Bur bipgieesod!. Model
No. DFG 10 Convect I on O/en 2. Hot Air |npi ngerrent Ovens A
Li ncol n Foodservice Products, Fort \Wayngy, IN (I npinger | oven). B.
M ddl eby Marshall, Elgin, IL; Mdel No. PS200, (Double Inpingenent Oven)-.
C. Bl odgett Oven Co., Burlington, VT; Mdel No. Mr2136; (Mastertherm
Conveyor Oven) D. Wl veri ne Corporation,

Merrimac, MiigheMacade hd QafsfeOdfficieh® twild regfitali npre piddansfer of heat from the oven to and

| npi ngenent mQﬁ%ﬂnlx(-efH resulting in r&u@f‘&rﬂﬂﬁﬁn@r §ifdl u‘?s@?ﬂéc[‘&&% pre&mnv :.@P:%‘ESY.

par-fries are ayer on anoe
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the formati mpm ol i surdeasafuﬁeien Gfighed firiksS [Fod ﬁ%ﬁﬁ,)ths&xm’aebd:simﬁeﬂ of Rigedddntd N t he

oven-finis hgxd bakeg ?r%p orf t'i]y bakcacrI Ene Qﬁd@ dﬁ)ﬂg o%ﬁml?s%é“in the oil. Other methods for
applying oil to the surface of the baked fries iriciude pan coa_nng, tumble coating, curtain coating and

falling film methods. The coating oil should be warm to hot. '
High quality French fries are golden brown in color and have crisp crusts and moist interiors.

)

The 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



transfer coefficients at oven tenperature of the prebake par-fry in the

"~oven are from about 50 to about 400 watts/nferr]-C The surface of the

prebake par-fries can be nodified to increase the surface heat transfer
coefficient. widossemdn be acconplished by a nunber of neans POTAUB063IP4
enrobing the fry in a substance that will increase the ocnduction of heat
fromthe air to the fry surface. Substancés that can increase this
conduction include edible fats and oils, externally applied water or

wat er - based batters, gums, and hydrocolloids. The surface of the prebake
par-fry may al so be nodified to i roye the absqrptio ant _heat
from the oven. s Pragfss ﬁ{egﬁﬁﬂs%‘f YERtioB PERvides FERTHOr WEnelinfEReg Fdea’e o HPEer the
col or, por 0Si topgams alddalbtl des@iplianodf ihigh tqualiof overafinisbedr shapsteing-cuinErensia fries) gpadet by the
velocity of tBGQufhe g.legem%e da ﬁﬂ&fﬁﬁﬁor%emﬂﬁheﬁ%oegﬂﬁ-c&”ﬂekch s Bl NulEASE

the-surface heat transfer coef ne baked fries are
optional |y coReiEere af Fm Hryt 3%11"1‘°e‘?"°‘5§?<"f ﬁ&fﬁmb{¥ﬁ3%r%m’amﬁtp'ei%blva“é%ﬂ’% o4 of
oi I by wei ght meifmrt.hEhep alkeeitved o lobfat chineut bfi fpmi dneut (RYL1-abdun2 84 prelfelaie MAtof28%L'S
with a thin f?akr@hﬁ&raﬁ& Lboﬁ«flgﬁ rem‘;‘h&% e p&ﬂ dQVé?.rhnEﬁeB b Frefcl aflERivE 20! ©

fat content o e fins fries an ésirable taste

(e.g., flavor intemglMofugsspntent of fram ahouts “h%?"@%”t%ﬂﬁ’u‘? @%"“’W&“ﬂ\yé?%‘r abl y
~ about 4% to abmko akihb 3% nisture. m&mhedfawa&ridiﬂtyswﬁoam) ajoal td @ leksrthaf Sboat t er
baking. The opks | Egb)%&&'ﬁceg!td 0% {bﬁuﬁ o's 'n‘?o?e JH?é{-xﬁf ﬁ\oﬂghbllﬁjﬂqgﬁup(h Rl G W se

flavored to prov ositive conventional coating

t echni que can™pre Pigiw@bly 02-9- 4§p'B‘|°§°"B{‘I°fﬁ"GS ‘E“Hé‘ks‘hﬁ"?dat‘é’“%’f’s knqun t9\pe Friafel i Pé‘ﬁé’d
fries. For exeapieaciiyae)sfdeardke CGigyewed aﬁlgenﬁhl&taﬁsdcmtvmh Atvleslued afdaglthén | es
or the baked LJoln%%sc Fhe .l?{fenfe@ Qéeﬂ 'ﬁ}{mhga gﬂ&gmg kacﬁ%% ﬁf rBkeuded MPanf2 of onzB&' br

met hods for applying ries |nc ude %ﬁn
coating, t unbsféa'w&!wg abaut 21P 3y lﬁ%eare pisfgrably 220 t9 6004 qn?.gvmr more iy 20 to
coating oil stsesrtablele warmto hot. High quality French fries are
gol den brown | Of &g, D [ | S -detaif 3G
oven-fini shed rrgér?\'(L: ﬁ?’l’l es w‘% o E ﬁfﬂ}l?%o%'ggqgaggtb%’%h %hﬁgeribglf n d a've h

col or, text ur ®Uo¥iRgepfopein angiytipak &§t “‘Eﬂ“s hign Fepach Fory Ty pValug: Tost pigts F‘Y"ench
fries, e.g., fifaréniehiohad dlarsclefizertile téxhira® propertiekbfHentiLiibs| dvyragd MaRinfuinIFosé GechmbY | €S
WD 97/ 40710 Jate to th f French
PCT/ US97/ 06397 " Area (B X sea o 0 "The presant | mvent] on provi des
superi or ovenﬁ'F’fﬂ??ﬁ@d@%ﬁ&#“WF@?*‘fmvﬂ“ contains a detail ed
description of high quality oven-finished shoestring-cut French fries nade

by the procegs @k Iaﬂé%?&raﬁé G abikd 8 mbgi.cz.gamy J@&?&.@ég O{,.Luﬁngﬁéggm&amza%%

shoestring-cut Fren ries have tu ut 32%to
about 469% pr &FEFegue ofabayy 300 oygreter, wb*r'emwaa* lepst gpe Qiths texgral pragmstays (Maximum
noi st ur e. TheForalos Arek)aase valud ftatohit 200 br geeatet. €he mast highyoprefenad oMen-fiddded ltrenstbm:st

25% Pref o1 abbtoukd Uy 0 prdinessRS Ferd ] GAPINGRADO L b20% 3

The preferred oven- |n| French frieS have an_ interna

noi st ure cont BRMaymum Fores (Eams) of 3t deast 4.8, P&ﬁ%""p‘r%f%#’éﬁ" Vs R erablynbB8:op g"r*m
nore pref er abbvwn mbroptferal@ 3942 ap gadv.abd mMEYpreferabiyt LiGer gréalve yThibighequalinsered-Grishednat er

activity (Sur ﬁ@&ﬁﬁé&"ﬁmﬁg}’tﬂl prLcst %e&b@zﬁére&:@%ﬁﬁﬁ fat Qxe«ﬁﬁeuclpfrﬂ (@%Qﬁéﬁbnild’ 0m
about 0.10 to_about nor e refera %ﬂ%roma out 15 to out O. and

even nore pr ofEehyF hagctesize "XBT XV alug Of 49pus 20 or greafepand éﬁﬂ" 9 the dera f°d\6’ﬁ"“"m,
products is KPaoftaoleise 1.0.c|Fat dichration, folictving Qre ttAngal Wath @eneied fov intulfiplf Aehedf t he

product. Cri s .b&Xli §s, & k2l |y associated with Aw val ues of |ess
than about 0.55. The p'?e rrggﬁoven fini shed shoestring French fries have

a Texture Val ue of about 200 Or | Avg. Maximum | Avg.Area | Ratio of Area
Bawch# | Force (grams) | (gram xsec) | to Max. Force

1-10 227 286 1.26
11-20 348 431 1.24
21-30 323 403 1.25




greater, preferably about 210 to 1000, nore preferably 220 to 600, and even
-nore preferably 240 to 500. (See Table 5). The French Fry Texture Val ue
is neasured by a conpression test, which is described in detail in the
foll ow ng sggbhsPn anal ytical test methods. The French Jepushfidsey © Val ue
Test yields two neasurenents that characterize thé textural properties of
French fries, average Maxi num Force (gr ) and average Area (gram x sec).
Both of these texture measurenents corrélate to the crispness of French -
fries and either one nay be designated as the Texture Val ue. As

descri bed above and in Tables,5-7, high,quality oven-finished French fries
are characterized by a 3TE«Iu_e Vateie o abpﬁt 00 qnagreater, whi ch neans
that at |east one of thg,tgxtpral ;para teuﬁ Force or Area) has a
val ue of about 200 or greater The nost { hi ?y referred oven-fini shed
French fries prepared By %®nel proétss d scﬂPbed her di2h are further
characterized by a ratio of the Area (gramx sec) to the Maxi mum Force
(grams) of at least 1.0, preferably 1TABLES greater, nore preferably 1.08
or greater, even, NCRFRrpi-ef erably 1.16
or greater. The e y the
process describ . Réngt od_PvlereBriferredi €5 (e.q.
McDonald's [errl are ¢ terize a Textur Ue of about 200
or greater and a ratloa}? t he A?ﬁkgfo thr%%ﬁ? Force of at |east 1.0. For:
illustration, fofP®i¥atig are textZ# data &E#W&t ated forl4@l¥ti pl e bat ches of

McDonal d' s[err] da&ﬁaafmamde:Fr enssBoba i €S:  60-77% 63-75%

Avg. Maxi mum Gace A4 2  Ratig of Area g Batch #
Force (grans) ( raﬁfx sec) to‘Ngx 01052 02-0.45 1- 10
227 g‘ﬁg 2!0-1000 240500 11 .20

348 ‘ngﬁla\ﬂlhty deep-fat fried Frencﬂ-frzﬂand the oven-ﬁmshed French fnes of this proch]i irven@ibh

323 ave a 31! these qualities. Thél' n%rSan oven-finished French% Onan B

oCT USo7/ 0630M q P 12

31 - 40 **Fre@eFry Texture Value (Te@ 6 Value) 1.26 41-
50 33 Cpreferred 415 1.26 51 -60
243 294 1.21

TABLE 5 L QuUALELY; % & (N SHER L—JO;%] Rl ES*
Range oTer rre% F L 57 %T e 2 Rcm%gglﬂigﬁlyﬂgf{r e:

32- 46% di ffercnt majsiureiand fat mnges See Tables 6- or sumyuaries.
Table 6 contains a detailed description of high quality oven-finished regular or straight cuts and

crinkle cut French fries made by the process of the present invention.

TABLE 6
HIGH _Q__UALIT Y OVEN-FINISHED REGULAR CUTS
_ Em;ge Preferred =Ran§e More Preferred
Bulk Moisture: 35-50% 38-48% - 40-46%
Total Fat: 10-22% 11-20% L 12-18%
Internal Moisture}: 55-80% 60-77% 63-75%
Surface Aw: <0.55 0.1-0.52 0.2-0.45
Texture Value**: ;ioo 210-1000 240-500

Table 7 contains a detailed description of high quality oven-finished steak fries made by the
process of the present invention. ‘



Total Fat: 12- 25% 13-23% 14- 20%
‘Internal Moisture[err]: 55-80% 60- 77% 63- 75%
Surface Aw [err] 0.55 0.1-0.52 0.2-0.45
EE;I'V** 3714071? [err] 200 _ 210-1000  pcraétocadd

gh quallty eep-tat fried French fries and the oven-finished French
fries of this process invention have,ql | these qualities. The prior art
oven-finished French fries do not. **French Fry Texture Val ue (Texture
Val ue) [err] Preferred Thi cker-cut oven-finished French fries
(e.g., regular-cut, crinkle-cut and steak fries) have different noisture
and fat ranges. See Tables 6-7 for SUunTABLES. Tabl e 6 contains a

detail ed description of high quality Sﬂﬁ&& shed regul ar or straight cuts
and crinkle cut F&eaoh—f-&nee—sade—by—ﬁée—pv—oeew—oﬁ—bhe—p%l nventi on.

TABLE 6 H GRafge/AL | T YPréfeffetiRingé\| SHMOrHrBoled\R CUTS

Range Pr ef g@r"g% Bange 32M}rye Pr efeg&gogo &ﬁ/ul k Moi sture:
35-50% ayih:l £0- 46% Tot a2 Rat

10- 22% Total Fag, 8-20%  12- 18e% 1P €6 nal

I\S/bi fsture[Aerr]: %ummomau% 5580%/ 1% Osmm - 633-764%0 0. 2.0 45
urface Aw 2 . 2-0.
Texture Val ue**: surt’"’”“"> 200 0% 216 02045 240- 500

Tabl e 7 contains Naheett:desc2i208i on of 210-¥80gual i fv 240801 ni shed steak
fries made by the process of the present invention. WO 97/ 40710

PCT/ US97/ 06394 The oven-finished French fries made by the process described herein can also be characle]aged

TABLE 7 STEAK

Range b el dyaca R OO s, e s ool g GRS o

38-53% moisture antiOfatSiiptribution within the fried.D Thedijgh quality oven-finisifed tFrenchfri¢s ‘made by the

8-20% process described-Kt#in, as well as deep fat fried Franh #{29/0e. 5., McDonald's™ &3, e BbactbdRbsSt Ur e:

55- 80% 60-77% Surface Aw.

< 0.55 by NMB umages l%a?reveal a high moxstu(f Qerbn &ge surrounded by a low monsture crust region that
contains the fat. :

While specific preferred processing steps have been disclosed to facilitate an understanding of the
invention, the functional equivalents can be substituted or .additional ingredients may be added without
departing from the spirit or essential characteristics of the present invention. Accordingly, the disclosed
embodiments are considered in all respects to be illustrative and not restrictive.

ANALYTICAL TEST METHODS

A number of parameters are used to characterize elements of the prebake par fries and oven-
finished French fries of the present invention. They are quantified by particular experimental analytical
procedures. Each of these procedures is described in detail as follows:

Bulk Moisture Content Test

Moisture content of prebake par fries and finished French fries is determined by a forced air oven
method as follows:

1. 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



Texture Val ue**: > 200 210- 1000 240- 500

-The oven-finished French fries made by the process described herein can

al so be characterized, by Nucl ear Magnetic Resonance (NWR) i nagi ng, whi ch
provi des a ectional- i mage depicting the noisture a

di stributi c‘)}?\é\?\? h?’n the fries. The high quality oven-fini gﬁgﬁﬁ ";mg%%‘h fries
made by the process described herein, ag,well as deep fat fried French
fries (e.g., MDonald s[err] fries), are characterized by NVR i nages that
reveal a high noisture internal core surrounded by a | ow noi sture crust
region that contains the fat. Whil e specific preferred processing
steps have kepaaki M6ldareakbr bvdr § RGdchor uek £ abyarbid G2dikd Ak, ng of the invention,
the functional equivalents can be substituted or additional ingredients nmay
be added wi Shout Relegigrthé digh éontaining the deigii sample aud @Eaga the Meight vl tha altier samplé S Of
the present (WeRIEBRY P Ribral MeQlsh@le Weighthe di scl osed enbodi nents are
considered in all respects to be il ustratlve and not restrictive.

ANALYTI CAL §EST &fichidtaidd percent moisture ofthe skiipR s foflowg:ar anet ers are used to
characterize el enents of the prebake par fries and oven- finished French
fries of the present inventi on%Msissreai(&-BUdMg ix100d by particul ar
experinmental analytical procedures. Each of these procedures is described
in detail as foll ows: Bul k Moi sture
Cont ent Test Moi st ur eExERshEryTextre e par fries and finished
French fries is ThwetxmbeMabhe ) figished Frowli faesy witicheconreiweshweith cispnése of hndres, if .

Uni for iy Olnkdiiled iR a TAPKES Fbd! Akiacs QERIGR 0816 Rk wilh B4-P Yool cetf B 111 €

in a bl ender conventi onal _food oces Accur at el
D onl s CTePmSRRL e Srerani Y5 Tbe RS ARRBAeElikedts g s pemongl aPPRRE . 1 a7 e
nmetal pan oFBMIKIIPX) Ut records thel damevid i eoftwere Progalinsdalled MRA Dimegsion [{eersmdplie i n a

forced air ?Q‘a,veeﬁmnal?g&%ﬁ.? Sdarscafd@r r]1 C for 2 hours. 4. After 2 hours,

renove the netal _dish containing the drled sanple and allow to cool to room
WD 97/ 40710 Texture Analyzer is confgured with a rectangular, blunt stee! plate probe (2.5-3.0 mm

PCT/ US97/ 0 6®RKness, 70 mm width, 90 mm length) that is fastened vertically to the main arm. A "Compression[Pgst”

tenperat ureg| Dsnﬁglﬂﬁéic&ﬁ?lvﬁf be%(r% g&eﬂﬂ%‘ﬁi&%ﬂiorc’i%%ﬁhs%s. FRXAEOHGn SRR M
sul f at e. he dish containing the dried sanple and

cal cul ate tﬁ?‘“\ﬁe\"ﬂ’ﬁf“’gem‘ghe dried sanple

Procedure for Set-up and Calibration of the Texture Analyzer

1. Set-up the Texture Analyzer as follows:

Mode; Measure Force in Compression

Option: Return to Start

Force Units: Grams

Time Units: Seconds

Distance Format: Strain

Pre-Test Speed: 2.0 mm/sec

Probe Test Speed: 1.0 mm/sec

Post-Test Speed: 10 mm/sec

Strain: 85.0%

Trigger Type: Auto 10

Set the texture method as follows:

Graph Type: Force vs, Time
Auto-Scaling: Off
Force Scaling Max: 5000 grams
Force Scaling Min: 0 grams



(weight "B") by subtracting the dish tare weight. 6. Cal cul ate the
“percent noisture of the sanple as follows:
% Moi sture = [(A- B) / (A] x 100. .
French Fry Tggehaenyal ue Test ' The Texture Val ue ofpdinesesgs French
fries, which correlates with crispness of the fries, is neasured with a
TA- XT2 Texture Analyzer (version 05.16 equi pped with 25-1 | oad cell,
Texture Technol ogi es Corp., Scarsdale, NY). The Texture Analyzer is |inked
to a standard personal conmputer (e.g. [|BM 433DX) that records the data via
a software program call ed XT.RA D nension (version 3.7H, Texture
Technol ogi es Corp., Scar sdatake Confijation: onThe Texture Analyzer is
configured with a rectangu I steel probe (2.5-3.0 mm
t hi ckness, 70 mm wi dt h, 9057%1?%?3{3}1) t hat Pis? ast ened vertically to the
nain arm A "Conpressi on TE&®PEon 3 single ¥ReHeH fry will be run to
generate a plot of Force ( Qispliyahd Bxport:Ti Ne ( SR@ed pointsom whi ch the Texture
Val ue i s obtained. Pr oceﬁg#giti Ofmerct -Up angy Cal i bration of the Texture

e

(N

Anal yzer 1. Set-up th exture Anal yzer aS foll ows:

Mode: Me&gealityor ce in Corffff®sssi on

Opt i on: ReContdot Arén: St ar t 1.00 mm?2 Force Units:
G amns i nits: - Seconds

D stance Format: Str aP%nLJF%mQ 5.0 grams Pre- Test Speed:

2.0 mi sec . . Probe Test Speed:. 1.0 mmi sec

Post - Test Sp ch(: Calibrate the force byplacing a 5 kg weight on the calibration platfagm apg gress the "calibrate”

85. 0% button on the Texture AnalyZef keggattt Type: Auto 10 2. Set

the texture methodyifud Al hdWisunce fom the base piate infHiE AP plate of
Force vs. Tine afbral mﬂaﬂ“ e Aﬁf%'-e‘svgha”“r’\b&mﬁm Meplm&f

Force Scal i ng Max -10 mm_for shoestringsq’b@esg(f'narﬁ?e probe starting distance to 15 mm for thick-cptqr steak
Scaling M n: fries). EnGiregiiatthesbottom surface of thifproBerié getalldi@ the surface of the base plate.

PCT/ US97/ 06394 15
Procedure for Sample Measurements
1. Immediately following removal of finish-cooked French fries from a fryer (deep-fried) or oven

(oven-baked), place the batch of fries under a heat lamp for 1 minute prior to :beginning the texwwe
analysis. The air temperature under the heat lamp is between about 136°F and about 180°F (about 54.3°
C to about 82.2°C).

2, After the 1 minute hold time has elapsed, place a single French fry flat on the base plate of the
Texture Analyzer (oriented perpendicular to the probe width). Initiate the Compression Test (1.0 mm/sec
probe speed) while manually holding the ends of the French fry flush against the base plate.

3. The resuiting Force (grams) vs. Time (sec) data is saved for later analysis. Nine additional fiy
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 cach 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 1s evaluated for the following:
e  Maximum Force (grams) within the first 1/3 of the test.
*  Arca (gram sec) under the curve within the first 1/3 of the test.



Peak Confirmati on: On Force Threshol d:

*20 grans File Type: Lot us
1-2-3 Di splay and Export Plotted points
Acqui sitio ' 200 pps _ nits:

G ans WoSidie Cont act Area: Pf?’g’gm& ggrr]

Cont act Force: 5.0 grams 344 Calibrate the force by
placing a 5 kg weight on the calibration platformand press the "calibrate"
button on the Texture Anal yzer key pad. 4. Calibrate the probe

di stance fromthe base plate with a probe starting distance fromthe plate
of 10 ifeg. Ifaire Colnpression TeqGequirts 6 Secon@o bomipRic AR MuxiBimbe st arting

di stance to 15 g}ﬂ:lfcﬁedknskgrgo&éﬁed%m &-?iéecondflﬂeepag%h fries). Ensure that the

bottom surface pro 'S para ace ofthe base plate. )
Procedure far Samah&nhﬁa%wﬂ.emr&s& nmL» data forahm%hatf@lsmeekére%m{ gogval of

finish- cooka,dl Lene Jxrnrue r (d§§‘§ I ed oven , (oven- baked),
pl ace the bat ch 6f fr11es un “‘s 5%;"?? f’"f"m" fﬁé"ﬂr“f‘éﬁd Y BBYT nni ng
t he text ur e Progham|wyig¢nsin E*h'@ufammsn@mbpfaDMg the Baree vs.[Tanehlata for kaginfiy samplbgtinveen

about 130 erayddging the MatRIh FerBALEARA FababiRbth biadh oBfries O about 82.2[err] ).

2. After the 1 mnute hold tine has el apsed, place a single French fry
flat on the 3baseRphmum‘chesmpﬂwWeﬁha@@qumﬁzedmeamdnmﬂmu&wsar to

t he probe wdt eed)
whil e rranualmlqimﬁg 13%&&%2:%%@ %n%ﬁmh'gencﬁ&f ;‘?? Jq%‘?o?glths ci%ttﬂﬁ IE‘Ease
plate. 3. 3"""8“'1‘ﬁé'°’r"é%ﬁ‘l‘faf' AtgrapMedmymyForge fgrams) and m@%mwmﬁa@a\/ed
for |later amgkysis. Nine additional fry sanples fromthe sanme batch are
tested in an identical manner. The ten fry sanples fromeach batch are

sel ect ed rafdon Yor Ur-pornesecof shisinyeatios, either thscoverallpvérage Maximpin dFarces broArbacmayche

conpl et ed Widésiphdtedas the Frenith! METEXTOURE VATURU BEE tekfuleGheastefihts Icbmrelate @ crispness opt €PS
#1-#3 are r?&%ﬁﬁ?xn&% each new batch of French fries. Generally, 5to 10
bat ches of eac “Sf French fry are evaluated in this manner. Dat a

Anal ysis 1. The g of e TRerni MYistrO€on&d It Fichi RieI Ul French fry
sanple is eval uaa X1 mum Force (grans)

or, the 10 _
within the first “f/"?r BPISHR SoReRL o hished Fronely frips. hg- Sn0istty, oamims atHe Hﬁﬂ@r"‘f"he
curve Wit hi matids dejermjped 39 fallaws: t he t est . WO 97/ 40710
PCT/ US97/ 06394 Immediately following removal of finish-cooked French fries from a fryer (deep-fried) or oven 16

(oven-baked), immerse the fries in liquid Ny for 20 seconds to completely freeze the products and

stabilize the internal moisture distribution.

Store the frozen French fries at about -112°F (-80°C) until analysis.

Remove several fries from the freezer and place on a stainless steel tray. Allow the fries to warm
slightly for several minutes at room temperature to facilitate removal of the crust.

4. Carefully cut off the crust on one side of each frozen fry with a razor blade. Rotate the fries and
repeat this procedure until the crust has been removed from atl four sides.

5. Collect the frozen interior starch matrix (white solidified material) and immediately place in a
capped glass vial. Take care only to collect the interior starch matrix; do not include any crust
remnants.

6. Repeat steps #3-#5 until approximately 5 grams of frozen interior starch matrix is collected. This
may require about 15-20 firies. '

7. Accurately weigh approximately 5 grams of the interior starch matrix (weight "A") into a
previously tared metal pan or dish.

8. Place the metal dish containing the interior starch matrix in a forced air 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



(e.g. if the Conpression Test requires 6 seconds to conplete, the Maxi num
"Force and Area are obtained fromthe 0-2 second tine period) 2.

After analysis of the "Force vs. Tine" data for all ten French fry sanples
sel ected froggomongn batch, the ten Maximum Force val uespetgssnosoaged
and the ten Area values are averaged. A conputer programwitten in Excel
automates the task of analyzing the Forcegs. Tinme data for each fry sanple
and averagi ng the Maxi num Force and Area val ues for each batch of fries:-
3. Remai ni ng batches of a particular French fry type are analyzed in a
simlar manner (5-10 batches are tested; 10 fries/batch are anal yzed).
The Maxi num For ce mpkraﬁumamesovhardemtmhasmhydmuecatchersulfateaveraged to
yield an overg| ax@mg.qhé\/m M.Eﬂhs%n&%mmacmwﬁawé.gﬁ%mhgaﬁ,)d shifffle ¢ hat

particular fry t pur pose o I's Invention, either
the-overal | averag ‘ﬁ’ﬁ PW“%F‘E‘&"’BF"W&!{"%y be designated as the French
fry TEXTURE VALUE. Cdimiata the @erbent nfoistapeos the ivFer starciCiaditings fll@vst 0 cri spness of
finished French frgg =I(A - Det erm nati on of the Internal
Mbi st ure Cont ent Of eng‘lglswe' gA B)/ (W) x 100 I nternal noisture content of
finished French fries, |[. ._rmist S con{vnt of . the |nter|or starch

matrix, is determ ned aS urfac et -y wt ng renoval of

finish- cookeds'ﬁfa&mf}lﬁlﬁgg?fﬂk 5 Wffrl ed) or oven

(oven- baked) es |n or 20 seconds to conpletely
freeze the prdductsmegigely following removal %f 'F‘1 opeked French fice fromp fiesi(dsenried) or oven
distribution. 2. (oven-bilied)imiedsecthd fFiaciuii Ng fe 0 sedohds o cdinplailpfideze-the blodficBlalid F

(-80[err]C) until anal Vsl Semal blsturedlsiﬁ%‘@:ve several fries fromthe freezer
and place on a stainless steel t owthe fries to warm

slightly for %everpre b fopenrensh f"F’(J"b?PP‘E‘éﬁf)EK&TG)‘@"'t‘EP"F'&Cl litate renoval of
the crust. 43 Traferd bak bfFreaath fri@f(£0.54-18.) Sonitt - 1027F OF0CC)Fiecker t0h codlBCdontiikingz €N
fry with a razor b i
procedure until t h%'?ggﬁgstmh%tsb%o& g’%ﬁ%h&\%&%% R "1 ‘Tmfmuniaﬁa 3"‘ bl "Ea frozen
Col | ect the frozens&eHViteaperargr ch matrix (white solidified material) and
i mredi at el y phace Remoge one Frcnchﬁyata&ﬂmdngdsaﬁ,ﬂe ol Akd: rapidhK Lrafethesuthitt YE thedfry

collect the interi d t Yonts'a
omants. 6. P2 Uleah e ol nd ik OB B Kpl Bt s et
interior starch WHW%“‘T'%"’GSFI"!S&“WW@“G“‘“‘ may require about 15-20

fries. 7. ~ Accur at etaye eaiogii toapiEcuiacesheings fonCthaouler Obst fefion df thie Erehcd ifry;
starch matrix (Wei @iy scrabeko hmsqchqhm the crust region .Pﬁeﬁ#:@&ﬁh the InibFi6 ariPhhitlix SR OF
di sh. 8. Place the nmetal dish containing the interior starch matrix in

a forced air conve®P®h oven at 105[ err] C for 2 hours. 9.
After 2 hourss. r enkepent itdpe¥s nmit approgimstety 0.0-0.7 @iaii ioNGrfick shawiigs B dolBaddpxhie wilinehuied | ow

to cool to room ing aboul $O- SO HodQ el
bo 4

PCT/ US97/ 06394 . bresbol
6. Determine the water activity (Aw) of the surface shavings using a Rotronic Hygroskop Modet DT

relative humidity meter (Rotronic Instrument Corp., Huntington, NY), as foliows:
a. Transfer the surface shavings to a plastic Aw dish (Rotronic Instrument Corp.).
b. Immediately place the Aw dish containing the surface shavings into one of the humidity

cells of the Hygroskop Model DT relative humidity meter and close the cell cover

tightly.

c. Allow the meter reading to stabilize (wait 1 hour or-lbnger) before recording the reading
and temperature. |

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: o
11% RH Saturated solution of Lithium Chloride (see Greenspan, L., 1977, ).



17 tenperature in a desiccator over a desiccant such as

*anhydrous cal cium sul fate. 10. Re-wei gh the dish containing the dried
sanpl e and cal cul ate the weight of the dried sanple (wei ght "B")
by subtrackigiduhsig di sh tare weight 11. Cal cul at e t hgeReéss/mEdes MOI St Ure
of the interior starch matrix as foll ows: % internal noisture =
[(A- B / (A] x 100 13 Determnation of the Surface
Water Activity (Aw) of French Fries Surface Aw of finished French frires
is determned as foll ows: 1. | medi ately foll owi ng renoval of

finish-cooked French fries froma fryer (deep-fried) or oven
(oven- baked), immerse the fri esRés/NatiByrisend)Becliena, 8a:gconds to conpletely

freeze the products a L i sture

di stribution. . e%{gﬂe the rozen Hencﬁpﬁ‘é%ﬁ%ﬁ ut -112F (-80C
until analysis. 3. O%N"ansfe?‘”’&”ﬁ&’ﬂj‘“ﬂf@@ﬁ%@%‘@% 5-1 Ib.) from
the -112[err]F (-80C) ef%RAZEr t Sandard ohkich frofFdtrékiid Thsir@nent Corp. dry ice;

ensure the bag ig tho&wp;&“gp‘ﬁ&g%&{ﬁamg%o%&%cd{Lﬁgrfg,g&s to maintain the

fries in a frozen Renove one
French fry at a tine et dnel&hI0d: bag and rapi dly scrape the surface of

the fry with a single-edged razor blade. Collect the surface
shavi ngs onto a stainless steel trEotaldmiContent Test i Mmedi ately transfer the

shavings to a Captgﬁp glc nllﬁl'ﬁled tato strips, prebake par-fries, ﬂk?nﬁﬁﬁ%éam Fied 8

col l ect surface shaV| ng BUter or st reg| on of the French fry;

do not scrapf’é‘@&’%%)f’dwé’ﬂ'bﬁ“?%%mﬁ'ﬁ%“é?“ﬂg’t region is penetrated and the
interior staych rrsatrl X core is exposed. 5. Repeat step #4
unt i | appro%%ﬂy 0.3-0.7 gram of surface shavings is collected; this
will requiré- Soxtec HT6 sxtvaction systerpslynit inciudes hegying hlesk and cealingcondensey. Det er mi ne

t he wat er aq;;i Vi tm&MgaimtbmfoS%ﬁngeﬁda.MW ngs using a Rotronic Hygroskop
Model DT | at i it ter (Rotronic Instrunent Corp.,

Hunt i ngt on, Rec a"l"Fmme}}"'%agmng“{m Transfer the surface shavings
to a plasti c‘ AW cﬁ@#ﬁ“‘(’ﬂ’i&#‘?’bm ¢ Instrunent Corp.). b.

| mredi at el y 5l ac exirddfonMinblessIs nd(Fisikt 1C132-008). sur f ace shavings into one of

t he hum di tyg trosen cells of the Hygroskop Model DT relative

humidity meter and BPFEEBAE cell cover tightly.

C. Al | oW-t he VYremmdningaiting to stabilize (wait 1 hour or longer) before
d.

recordi ng the reaGhigal batance (4 place) : and tenperature.
Convert the 9stab|6,s| zneszlg @e&?(sofn ading to % Relative Hum dity (RH) using a
previously ° Pesine PP gr epared calibration graph (neter reading vs.

YRH) prepar egaaish the fol l owing RH st andar ds:
11% RH Saturated solution of Lithium Chloride (see G eenspan, L.,
1977, J. 1 Medglet: chidide (Baker 9315-33)

PCT/ US97/ 06394 piling stones (Chemware PTFE Fisher 09-191-20)
3. Silicone oil (Fisher TC1000-2779)
4, Glass wool (Fisher 11-390)

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

2. Accurately weigh (to four places) a piece of glass wool (sufficient in size to contain sample

pieces in the thimble) and the extraction thimble; record weight of thimble + glass wool (weight "A").

3 Load the ground sample into the thimble and cap the loaded thimble with the pre-weighed piece

- of glass wool.

4. Accurately weigh (to four places) and record the weight of the ground sample, thimble, + glass



18 Res. Natl. Bur. Stand., Section
A 81A: 89) 35% RH Standard solution from Rotronic
| nst runment Cor p. ~ 50% RH St andard solution from
Rot roni ¢ | nstwaowst7idCor p. ' 65% RH FCANIRT/063I4
solution fromRotronic Instrument Corp. e. Convert 9%RH of
the surface shavings to Surface Aw as fol |l gws: Surf ace
Aw = [ %=H 100] . Total Fat Content
Test Total fat content of par-fried potato strips, prebake
par-fries, and finished French fries is determ ned by a sol vent

extracti on nmetwsebiweight{BD. ows: Appar at us I . Soxtec HT6 extraction
system wunit includes heating bl ock and cooling condenser, 2.

Reci rcul ati ng %z/at erp?’ﬁ%ﬁ“l‘? °F8’r°gdb8‘('3’|‘% %‘@‘sc'ﬁ'ﬂd'éﬁg'é‘f“g beaker and weigh (g fqup placss); Frgrdy; |
bat h for heat i weightxf extdaction bedker + boilingstonesiweigho iC'heaker s. 5. Extraction
thinbles, 26 mm (Fi sher TC1522-0018). 6. Ni trogen purging gas 7.
Vacuum dryi ng %ven Placgloaded thimhjsggngheijexsartiop unitand raise the thimblesdqg rinse msition.

SLE°E5)™ 57t o i o Ak
Sili i I sh R -2 1 o ' -
Ifrcone ol g_d:' S %b%;ﬂwg&g x%& t9 .)HO C%nd water cg%lﬁ? %amoi&:!(’g 'al?:i;ﬁﬁn]y J‘%’g’?‘gt Os to

Procedure C rmy grind a representative sanp 0

strips or Frerf@¥¢es in a bl ender or conventional food processor. 2.
Accurately weigh (t.o faour, places) .a piece of glass w0 ufficient in size
to contain san%l e Logfrg%eel%“gfdra]ﬂ(':'{"ﬁé’ '?‘ﬁﬁ‘ﬁﬁ’fcﬁé °'é?1°%‘°f g Ir)'%%’? %5, 4nd 4P Ibg'?'“
record wei ght tosfsolvent feh$Oaminutey wistlsthe cpnrishsersweticorh in theApep position.3 Load t he

ground sanple jnto the thinble and cap the |l oaded thinble with the
pre- wei ghed pi'dce R‘S‘?‘“ﬁ‘f"g‘:‘?ng"ﬂﬂ‘ﬁf"f‘s‘“gp&ﬁ‘."“““"““%f?&?.?r“ﬁ'f‘%"ﬁy wei gh (to four

places) and reGor d & Nehalersh biGo e UIE pSHIP LG atidw I WivEnt 16" evBiloBiSror 60

minutes. Turn the nitrogen purging gas on to aid the evaporation.

12. Transfer the beaker to a vacuum oven, pre-warmed ta 120°C, for 30 minutes at full vacuum

{about 30 mm Hg pressure or less).

13. .Allow the beaker to cool to room temperature-and weigh (to four places); record the weight of the
beaker + boiling stones + extracted fat (weight "D").

14. Calculate percent total fat as follows:

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

EXAMPLES
The following are non limiting examples of the present invention,
Example 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-fries have a moisture content of

about 64%. About 1 tb. of the par-fries are deep fried in a 45 1b. oil dgpacity fryer containing Primex 108

vegetable oil (blend of partially hydrogenated soybean oil and com oil; available from the Procter &

Gamble Co.) for about 3 minutes at a temperature of about 250°F (144°C) to produce prebake par-fries.

The prebake par-fries are then immediately frozen by immersion in liquid nitrogen for about 20 seconds.

The moisture content of the prebake par-fry is about 48% and the fat content is about 16%. The frozen

- prebake fries are packed into tightly sealed packages and stored av normal freezer temperatures of
approximately 0°F (-18°C) to about -20°F (-29°C). |
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wool (weight "B"). 5. Pl ace two or nore boiling stones into an
extraction yhgakfneand weigh (to four places); record WwWeipghus®ossst raction
beaker + boiling stones (weight "C"). 6. Pl ace | oaded thinbles on
the extraction unit and raise the thinbles to rinse position. 7.

Pipette 50 ml of nmethylene chloride into each pre-wei ghed extraction beaker
wi th boiling stones. 8. Set oil heating bath to 110C and wat er
cooling bath to 28.3[err]C and all ow tenperatures to equi librate. 9.

Lower the | oaded Atautiid} grams ofiths above frozes prgbakd pnfriscukplrced o @b wig metheoverol vent

andkal ! o¥vht Otrd9 i 4 siriglé: lat.ye.ua@ms'pﬁamm a fefperdiife Jm;wt ; i?ﬁpﬁ"{)"f’%’ tn[ﬁm@ﬁﬁﬂ%&ﬁf‘cﬁons pet

cock in the gpe | e 1 hi .he rinsing

positi on and "?l °Rs b’%ﬁ"‘ﬁ\ nU@’l ¢l No. %:jgf d abf’ﬂtr'rl'mf'%eeeli'ﬂh'g‘eé{%’&“?“s%g% cock

to the cl ose'dﬂppéié mlemstamﬁawawwsmﬂelammeﬂ@d n@dditiopad b minutes drturbdent hopdimut es.

;rlﬁlr nbt hE ni Eﬂ(ﬂ%@ts Wethif) the GvalaRantber. [The aiF gklﬁcﬂﬁa{gié%% ot thOdven chamgez(lmmedmﬂyanSf er .
e beaker a u n e-war.nmed to err

ful | vacuum sBor gb"%ﬂ ﬁﬁpé)?vé'é%ﬂm i 3 ”](g‘ﬂ’ &r,,ﬁw‘%\%‘-}%ﬁg “peaker

to cool to rabon?@éh:pm minute 274 mejeryper piwue) Jhe mhmgﬁvmyqd Freachdied havirea bwiki ght

of the bea'k&;mefofmhm A § ﬁttcgtﬂﬁlﬁoﬁboﬁ?(lts%%t:ﬁgnaf Adistlrd EohebHPSf abdak 0%, Surfack Aw

g/?latc ! |:a'E (er egf(éseoyi{ %d%)l‘fm fbgexmre Va?ne of about 240. The oven-finished French fries are virtually

EXAMPLES identical in flavioxand wktbre toignld standerd desp fried French fiigs. exanpl es of the present

i nvention. Exanple 1 Hi gh quality frozen comercially avail abl e
shoestring cesdampl-fries (e g., Si rrpl ot Par Fries, J. R Si rrpl ot Co.
Caldwel |, 1D ar acce artin r oduc The

noi st ur e cont ent E‘Cc‘)’fn R c?'ua[méﬂﬁ °273'\b5h° gp"'&‘fd Rofe %‘gsf(efrg;"épi"% 5 3"%319’35 fried

in a 45 |b. %Mlot@ap&ef#wl 10)ypeer obainedt for mdmgwpprpmsm 1M pafricy bava (3| bulk gioistufeh| end
of partial |l yeolyilofapringtseed soybean oil and corn oi I avai l able fromthe

P & Ganbl f
290[ or | F (144C) PergteicelBthipobloWbr: Glneibee BB H Mol W o Pl

t hen i mredi aRe@oystips c?i"eﬂ’"i')y“ Iarﬁfe!bsfrmﬁ cprnamrsq[mfx o8 rvyg'elﬂe 2] r(b'ﬂ'ﬂo‘tft!’%'y
seconds.  ThgddghfiddUsbbedaillaid tonDéil; bVafabRr RRAKR PRder & Timbis CaPRL ndidle and t he

fat content ter%pegglpel'gf ab%@t%o I?%‘LE)Q% sroduce prebake par-fries. The prebake par-fries are then frozen
by immersion in liquid nitrogen for 20 seconds and stored at -20°F {-29°C). The prebake par-fries have a
- moisture content of about 47% and a fat content of about 15%.

About 128 grams of the frozen prebake par-fries are placed in an open wire mesh basket in a
single layer. The basket is placed within the treatment zone of a high velocity impingement oven
(manufactured by Industrial Combustion Services, Inc. Tyrone, GA). Hot air at 375°F is directed onto the
layer of prebake par-fries from the top. The air velocity measured just above the layer of parfries is about
5,000 feet per minute (1,524 meters per minute). Total baking time is 2 S mmutes, with agitation of the
product bed after 1 minute to increase cooking uniformity. lmmedqug_];r after baking, the fries were
deposited onto a stainless steel tray and sprayed lightly with warm (~l4’0°l-‘; 60°C) conditioned Primex
108 vegetable oil; about 3% oil was sprayed onto the baked fries. The resulting French fries have: a bulk
moisture of about 39%; a total fat content of about 16%; an internal mpi;turc content of about 73%; a
Surface Aw of about 0.3, and a French Fry Texture Value of about 550 (Max Force = 500g; Area=657¢
x sec.; Ratio of Area to Max. Force = 1.19). The oven-finished French fries are virtually identical in taste
and texture to gold standard deep fried French fries.

. Example 3
Commercially available frozen shoesiring-cut parfried potato “strips (e.g., Payette Famns



prebake fries are packed into tightly seal ed packages and stored at nor nal
‘freezer tenperatures of approximately O[err]F (-18[err]C) to about
-20[err]F (-290). WO 97/ 40710 )
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About 128 grans of the above frozen prebake par-fries are placed on an open
W re mesh oven tray in a single |ayer angi then baked at a tenperature of
about 400[err]F (204[err]C in a forced air convection oven (\Wells

Manuf acturing Co.; Mdel No. M42003S) for about 1 mnute. Then the fries
are transferred to a solid stainless steel oven tray in a single |ayer
and baked an aghg¢stringFrafen RotBoep il Rifimpjot Ca, Ealdwsih/IR)whithdavezs bulk mofsiurg rpongent of phout
within the ovemy.g;}aﬁm%;he]}h}an laferiel ocity at the center of the oven chanber

(iLmredi ately abo the lgg% nmeasur Wi th itqt tuybe
manonet er (Dwyer ’tﬂ' 3°é'f‘i:"2'l'g otato, sgips arc fg'g’ﬁ ng q’ﬁ%‘ llﬁ?‘n HE‘[}?"(“ZM
meters per m nmae')smpﬁl'ﬂefrmblyummmg iro Brigmex fl P8 iegrpablel °1F€blsmbdf pértially hydrogenated saybean| k

moi sture of abgibhg e%ﬁ%n #ailaBlt &&pﬁ@mmp&cmeo)}&i%ﬁeshamwﬁ&u SFaboaf 3354
content of abo Pi@(ﬁg% rface Aw . of__a and a _French Fry Texture

Val ue of about 8‘%/EFP“‘FﬁW§‘ﬁsed“‘FrPEﬁ°&‘hP’FF’Fe§“M figzep by, mpegpion in liquid
i dentical in faizgerforcecerdxdnd meored p0°F (1t IC) (Theiekaengpretiske par-firies lpdle Smnabsnod vofitent ofs .

Exanpl e 2 aboutu%m@mhﬁﬂtﬁiah%: pevgi | abI e frozen shoest ring-cut par-fried
potato strips (e.g. Iot Par Fries, R. | ot Co., Caldwell, 1D)

are obtained for aﬂ“‘f‘ hemms At Hfé?gfﬁb"“ﬂ'?}’ék‘p?&'i’?'fsl Taged A5 ah opsp Wire Aisth SPeay o

content of abowdy irGaldigle layer and then baked lacn tariyRratirervE sHout@NAE (2040C) fnraiferckd jpid adbedtion

strips are fur W{Wsﬂf ﬂﬁﬁﬁﬁ%ﬂg CE' fr5del N@%%OSSB fLJ}bQuPlt m{nb@s fl{ fifblrikhe Blr g&{) é{isg

strips are fried. in fryer contalnlreﬂg Primex 108 vegeta
(bl end of par t Vi&hin & ovenchamber, Thetotair velosit matse ﬂ“"&??ﬂ“"d’éf"ﬁmﬁf' F"“"‘E\'/ﬁ‘f‘f“&b‘[‘é""f rom
The Procter & rEskdibst) Gobdut MrfeeBpenmm €274 pictera per ntiraw) €The raswling @kencfinihet! FE2BB F

(~144[err] C) tﬂes%&%ﬁ‘: n%sﬂ%‘iboﬂ@i@/i d&xb ﬁ‘?at co-ﬂﬂﬁ PLERMNAKE,. AL fibd HabeSa Rdnite hdEN
frozen by rsion in uid nitro 20 seconds and stored at

-20[err]F ( 2 ‘é?’r“]“t',‘)““glaf?é‘“ﬁﬂ“‘gﬂﬁﬁ‘émﬂﬁ “°F'f'f°es have a  npoisture content of
about 47% and a fat content of about 15% About 128 granms of the
frozen prebakeExample#ries are placed in an open wire nesh basket in a

single |ayer. The bﬁﬁ%@kmﬂﬁawﬁhﬂ&ﬁ&eﬂh&&&?&u@ﬁrﬁ:&%ﬁ%ﬁks 229, WichthaVtialilik

vel ocity i npingenent o r,ranuf red.by | ndustri al Conbust i on
Services, Inc. L F‘oﬁ’é““tﬁi"’“ Y"&’?‘P ?‘ % Is directed onto the

| ayer of prebake pé‘ﬂ“‘rﬁ"w’e‘aﬂ‘ﬁmﬂrﬂedm SW fytther precessesh FipsttheftpEen pelatp sirins
above the I) ay edre fikd Waﬁklfn%@mil’ﬁmabmm Wvegetatile §10EVallBR tirol @i-ocﬁii aawaﬂm( &o.PiAaboRBET S
per m nute | a on 0 e
product bed af'?';“ﬂlsJ‘?pﬁate %(ta" I}Eboﬁt(s:zrgéogz MP éﬁceﬁ"&?%? m r%&%&éﬁsfe

af ter baking, thesdropen; packaged,and storefias 8% (18- o'ﬁtemoat"&‘tcamm efs}be psebeke|parfrycis abawt o
sprayed | i ght|afeohd fe MEbiient s doii42..60[ err] C) conditioned Pri nmex 108
vegetable oil; abo % o | ont he baked esul ting
French fries have ulth Eﬁ?’k |s€' "éeybc??ed "lt’lﬁg%"geg“{" q[""l(% cg‘r’] ane of
about 16% an MWFM‘I" Mﬁels%%!eleﬂmpleqﬁﬂwe!e%wwm%w-@acmennowee'cm Br
about 0.3, andoréalelparEié Iaym.ied(hwa:gwadyu&naﬁ opth itk nfashQray Maixis plred 6 the o 00;

Area = 657 ¢ 1o I 1
oven-fini shed @é‘i"gﬁ&f Pﬁg;s': r es °n ? ﬁm%“?t el F'Q{" ds?]u% dgiwm}%m et ba"k?
to gold stand opbes loeated aove end bgtpveﬁe ppnfqunré)glt The air velocity measured at the product bed is about

5,500 feet per minute (1,676 meters per minute). The air temperature within the oven chamber is 450°F
(232°C) and the conveyor speed is adjusted such that the residence time in the oven is 1.25 minutes.
Immediately after exiting the oven, the fries are lightly sprayed with warm (~150°F) conditioned Primex
108 vegetable oil; about 2% oil by weight of the fries is sﬁrayed onto the surface.

The resulting oven finished French fries have excellent texture and flavor, very similar to gold
standard deep-fried French fries. The French fries have about 42% bulk moisture, about 15% total fat, an
internal moisture content of about 71%, a surface Aw of about 0.3, and a Texture Value of 324 (Max.
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--potato strips (e.g., Payette Farns WO 97/ 40710
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Shoestring z otatoes, J.R Sinplot Co., Caldwell, |Qopyddhadreave a
bul k noi stu‘rﬂéﬂc’gﬁt&:nt of about 70% are used as the startl ng material.

The above-nentioned par-fried potato strigs are further processed. First,

about | |Ib. of the frozen potato strips are fried by imersing in Pri mex
108 vegetable oil (blend of partially hydrogenated soybean oil and corn
oil; available from The Procter & Ganble Co.) for 3 mnutes at a

t enper at ur e Fbreeb2V6g.; Ad] 124 g k bec.; Rafio doG¢ars MpCForde® 1pm0duce prebake par-fries.
The prebake par-fries are then frozen by imersion in |iquid nitrogen for
20 seconds akdamplefed at O[err]F (-18[err]C). The frozen prebake par-fries
have a noisture cn%emges&bie fat iABQAUS préafoprbate farfrRl. 1HO NnRRkstiRE 20D OMinelveadd

About 128 gr ape of th e e ebake par-fries are placed on an open
wire nesh oven adeb rs&tﬁ' Obi ?"6’%’1’ and then baked at a tenperature of .

about 400[err]F (mnguommaammmw@mmxmm woshedand te Into®.25
Manuf act uri n(ihc ﬂnclN@ng ng shf;&lﬁn ren2h fied) foes. ‘['ﬁethﬁ“ gt oair

fl ow exists th| he r ve rreasured at the
center of t hgl“\% ’Eﬁg?'n%‘é&%?"ﬂ's’t%gbéw Igsf, and P"p?'%dﬁi??"‘ﬂt"g‘f"‘i far abgyt,Sfhsecorey 1 eet
per m nute (ahtoumASEt: Aesparfiying, titegirfried pataty yipsi frozem hopagfriesthave ia tviswre leongmoif

fries have a,&u{da%m&t%&npjfa@m 36% and a fat content of about 17% The
fries have a textyre,and simlar to Id st%F gs?c -fried
af

French fries. Xy g‘eﬁf’m"d par-tied P°'°'°€f6‘PﬁT'é°rfB JArgpesyt B jps are
shoest ri ng- cdried panﬁmm i $oybexneitshe for dbogimiBytesyah a cehpdmureofabm BOO°F (M4B3C)b U €

content of abQuce prévdk ﬁ;’-ﬁneys’ﬁ\g pRbakt Pfe-fritk & inles) HozbFPthySfninerbion in hqmdN packagIche
above nentioned ar f }f(r; pot at Q Strl'ﬁﬁg‘?re further processe First, the

frozen pot at 83t - RS BYSHS ~op %W‘H@Fm e cgirbs o |
(avail abl e fnbmlp%octer & Ganble Co.) for about 3 m nutes at a

tT ﬁgpg g; ;L g of ablﬂg@: PR QhamE ﬁdﬁn""%‘f‘g’ﬁﬂ“ luﬂ-:h.emesmﬂm opth eha&esh gar.n-i,m. gs.
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~The resulting oven finishe ve excellent texture and flavor,
‘very simlar to gold sta E iﬁﬂg ﬂﬂ@& i]French fries. The French fries

have about 42% bul k noi stu al. fat, an i nternal noisture
content of aly@¥edi¥ a surface Aw of about 0.3, and a Text pcRuUSeriosssdof 324
( Max. WO 97/ 40710
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Force = 276g.; Area = 324 g x sec.; Ratio of Area to Max. Force = 1.17).
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oven finished French fries have a texture and flavor very simlar to gol d
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Val ue of aboutgRafair convection oven or impingement oven having a temperature of from 350°F
, (176.7°C) to 500°F (260°C) and an air velocity of from 1000 (305 meters) to 8000 feet
(2438 meters) per minute and wherein the oven finished French fry has a bulk moisture

of from 42% to 48% and a total fat of from 10% to 16%.

4. The method of Claim 1, 2, or 3 wherein the total fat is a conditioned or flavored oil.

5. The method of Claim 1, 2 or 3 wherein the oven finished French ﬁ‘ies are coated
. with oil after baking.

6. The method of Claim 1, 2 or 3 wherein the air velocity of the forced air convection
oven or impingement oven is from 3000 (914 meters) to 6000 feet (1829 meter) per
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{54) Title: FORCED AIR CONVECTION OVEN PROCESS FOR FINISHING FRENCH FRIEV

(57) Abstract

The present invention relates to a process for making superior g

uality oven-finished French fries, i. e., French fried potato strips, by

baking prebake par-fries in a forced air convection oven or impingement oven for about 0.5 to about 10 minutes at 325 °F (162.8 °C) to

about 600 °F (315.6 *C) at an air velocity of from about 500 to about

10,000 feet per minute. After baking, the fries are optionally coated

with oil. The oven-finished French fries of this. invention are like deep fat fried French fries, which are superior in quality compared to

| the state of the art oven-finished French frics. The oven-finished French frics (shoestring-cut) made by the process of this invention have 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 %.




