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O L ENROBED PAR- FRI ED POTATO STRI PS '

BACKGROUND OF THE | NVENTI ON The present invention relates .to oil
enrobed, and i WO 2ul ar frozen oil enrobed par-fried pot atBCT’Q$5174°f§’35

whi ch mhen oven finished have a crisp surfage |layer and a noist inner core.
The finished fry has substantially the sane taste, quality and
characteristics as French fried potatoes that have been deep fried in fat.
French fries are one of the nost popul ar conveni ence foods. French fried
potato strips, commonly referéﬁ%%ﬂgﬁk%&%#%gﬁgwed i n nost fast
food restaurants are purchased 1n bulk from comercial suppliers in the
formof partially fried (par-fried) and frozen potato strips which are

stored in a frozen condition unBACKGROUND OFIRMEINYENEIONW Ng. At that point
the par-fried potat Oﬂébﬁkﬂﬁnv@lrnﬁn Bfaﬁ%%ﬁgmibgc[ andqpé‘kﬁmtﬁlogeg P (anJbe Aahgle&e;am[)at

or oi.l. In addition, frozen par-fried potato str s are also pur<c

the consumer fiPsyhish yieppyeg ﬁ'“éf@%b“’f PW‘H@‘"’B‘?‘ '@Vé‘ﬁ 9 mpiptdnppngre. The ﬁmshedﬁvh*he
use of frozen pabstahmaietic pok bt qsdlityiapdchirdadriaitslasFrendhl sl pow0ss Aabhabd Hebnteep Ta
been widely adopiged in fast food restaurants because of the convenience
and savings in labor costs they provide. Frozen par-fried potato strips
al so provide conveni ey are (e of B dpscpopuletrInYsRitmen fogds. + Freneh fitid Hetatwestips.c.

Few peopl e wandommonly@fetréi 10 dgFrerich rief) s i inbsd FastCboA{3Sstatnrils ré ﬁﬁ’chﬁsﬂd Aroem Wom
French fries fr {. taur nt | udi ng. t he
&Hlnﬁrl’:.ﬁ%-ﬂ: Ry B Al fr en@%‘qﬁ& Jn‘é %P cﬁhafeﬁ@“’?'r“

| arge franchise chains, prepare t 0es 8zen
or chilled par- W?"eca"da%dﬂ&thWpf%aW-ge f At fhag mm@etmveﬁwwtauegps fre piepapd for
Al t hough par - f rdossdmpio byt feyigtis faper oih InCaddiiaafrd2en AN fokakdl sERREale DLPuRRBIDH ey

avai | abl e, theyogihd ok pdn't ch &iﬁgﬁ%w n that when they are baked,
no

t hey produce linp, soggy rres € esenbl e deep fried potatoes in
texture or flavor. Theuseof frozeppar-fricdpotasp stripsiingisesh of fipsh Peuasxyips bs beep widely adopted in n
French fried pdistfooestaiancitcdg vfthb@avenieefind kdvingin Rb cdsi they prsvde NProfeh pe-fifed aNd
Crust cri spnesSotabIfipsich plotidd coMﬂnIn@&fﬁstfxp Ionﬂ{r’ngrg wﬁc}ﬁx}'chj ! egenll: of pome ufel: l)n‘g peg‘()}r:le

noderately crisp and are not excesslve eri or
al so wel |~ cooket™ 4 &ofiyeueh ﬁ%‘%ﬂ‘?"%ﬁ@sﬁq@@dﬂmfsBQw&%&m fresh Pomoes Suppliers
of frozen par-friedMpgtratumass hildinghBiargOfrMEHNS Skhing, pigdd BEir Brbnch ﬂleﬂlbdtﬁ&& fr&nO

i nprove the cr itlﬁmﬁc'ﬁ or cﬂfllecpﬁﬁteﬂe(f ﬂr%&hfp%aff fﬁﬂﬁi& thénd By e I\%ﬁt thho*gs Fargre

for producing "finished b urre coatin a‘fo
strip with fir AR w'&“ﬂé’?ﬂg‘ °§ﬂ'crﬂ"’5‘§ ﬂ%&“@’f’ﬁ*%é&‘g"gﬁm disagdyagtagecin é‘S‘ when

cal cium sal ts, tanerebiked, ek produSleling enggyctiesyich db/n. resbratlOddeOffiEl foatdayih keigre OF
.) and U S. P2, 410 (Calder et al.). Another rret hod requi res surface
coatlng the par-fry with oil or fat, for exanple, 265, 964 issued to

Kel | ernei er. The redt 't"%m%mweb‘e’ﬁyﬂmw%wm@mmemw hve bearidrere fied
have had only arelipteriot exdistoksg) andensf crispness.c Sthe external surfaced BE gdoB jtexturep IFEBdhEFRs\Nrd D

oven fi ni shed meeaa cs.s.,uaasrewex&mws.s qf,e ﬁ,emgnuoqym-, L.Lovmﬂ%&,afaf {el,a%d{..faﬁe”ch

fry has never Ilcated In particular e same I nterna
texture surroun B sp yet
S\lpphel's of frozen par-fried potato strips have proposed a number of solutions to improve the

crispness of oven finished French fries. Most of the methods for producing "finished baked fries" require
coating the par-fried potato strip with firming agents such as modified starches, gums, alginates, calcium
salts, and the like. See for example U.S. 5,000,970 (Shanbhag et al.) and U.S. 5,302,410 (Calder et al.).
Another method requires surface coating the par-fry with oil or fat, for example, U.S. 3,265,964 issued to
Kellermeier. The results obtained by such surface treatment procedures, have had only a limited degree of
success.

The major problem with oven finished fries is that the texture of a high quality deep fried French

fry has never been duplicated. In particular, the same internal moist texture surrounded by a crisp yet
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tender outer surface or "crust" has not been achi eved on a comerci al

scale. Although oil or fat coatings have been applied to par-fries i.n the
past, the ove@%MMAIzhed French fries produced therefrom ar cPGEHENTHPIN

linmp and soggy or are dry and tough. This Jmy be due to any nunber of
reasons; for exanple, the bul k noi sture and fat of the par-fry may not
have been optim zed for delivering a desirable texture upon oven

finishing, the desirable nmoist interior may have been |lost in the course of

t he processin r the crust area may have, beco SO ue to the
inabi lity of &h‘f’ afﬂ"é?(?éﬁ%‘“dw Pet§eca adiereign 4 commercial scal: ot lgg%%gﬁﬂ”“'"‘g’
surprisingly baveteenapplied td faafricn Ihé paat, the owt-Buishpbiirentlr frieprodived Ibmfroh:he gingtally

noi sture, intgpl o so ng?PbrSaHJdi—ﬁanamgli %s'nﬁy & du@EoeanﬁﬁBMerk&gns, 1o &Wmﬂxﬁl{mh

fries having substa imzed taste or and textural

al | t
charact eri st i PYSHRS W&ﬁz?ﬁ' HP’ DARRpt have been °p'“"mdﬁ{§' dsliverng 3 dpsirabiefexnie upprgyen
producti on of fishing,clgaiedrebld-mais ineribmmiag bave beck logithe courtelvbtheprocessinpsups, @f the drize
present i nvenumyﬂévtmn@wh&e 16 B nabiliBPdt WYETEBlape dufinglchking. £Xt Ur € of the

oven finished fry present .invention enablesS the production
of French fries i n’tﬁﬁﬁ bmm%wm thatoilifat pqatedppr-frieswhersin the hulk poisture, dyterior
properties. On@sters pridit leoél atelennplicd Jeosilice iFrevchITitids Gaving SubRSrEAI optiiifaa falte, @lorlali®

surprising d nrobed par-fried potato strips nust
kﬁﬁrﬂ‘éﬁa@&nﬁ&k&tw&{@g\{/’ﬁm

have a certain bulk noisture Anot her aspect of the present

i nvention i s based®dHs bagistitedsthe prodyptiop gEoil pagediFroneh frics is knpwp i@ thejapt. Howexerctheyt o
on the surf acpeseninbéntion dffes sipdificant ingprcykriens in theadéxtugiof thé bven finished fry.

Accordingly, i ten?“’EEﬁ% qufenaHQsemPﬁ&ﬁ.aBL ofﬂ%ﬁpﬁ#feé)ﬂaﬁ&e%ﬁw ﬂ@e R-é’pr mEJ ' ed

potato strips, a surface_ coatin or oil
oven fini shed@stinddesual P@Q@W‘F&I Ong ppect afthe P%“%Erfﬁ"e'l“l"&\?oqmﬁﬂ" P’é‘e‘@p‘h‘f f“ﬂ’é‘ﬂ"q ast
food French fdiscegry that the pre-enrobeutpmfscdaumbbeps ol3f l2ed a @fin buik pPoieseletel.i Anoghat | On

to provide a FU?&EH.‘A%L dﬂ}hﬂﬂ (§13a idh striphlirE ot A\ dGiaced
hi ghl y pal ata e Fre tq*r]'le% pro %\és 'zia crlsg}g@sur?tace teextlcjre
and a tender Wi#seqeific fvelyaf ff or ol It is still another object of the

present invention Acoringlyiiciear ebizzaH the preseht investiof ox radvile pirifiied potwh iswifs. enpded be
finished in a@.moavsﬁ#acQanan%? taf GO, feh WakH A tRhishl, cloSkly) EmEIOMS ETRE ardt AARBE

which is vi rtual I ndi St i ng‘w shable fromdeep fried French fried
pot at oes. decp i fast 0od French, 'SUMVARY OF THE | NVENTI ON
The present i nventltisanothed chijeg of theprasénk inwsntion lteysiovisia B prbduicterdhicly & papared &t anjoprs and

sui table for rervﬁdQé §ﬂbﬂ)ggala@ngﬁ{ch&|m duct, whnch has a(cﬁ)p surfacpféﬁturt: ahd>FhediRt at 0
strips having fromabout 34% to about gm/o bul k noi sture; and (b)

from about 88U EHNout 30%total fat; said par fried potato strips have a
substanti al | y uni floismilbasothax@bject ofthd preseny invention to provide froztncpaefricd folate swips Whiche

can be finished in an oven of fast food restaurants or in the consumer's home which is virtually
indistinguishable from deep fried French fried potatoes.

SUMMARY OF THE INVENTION

The present invention relates to oil enrobed par-fried potato strips suitable for oven finishing
comprising:

(a) par-fried potato strips having from about 34% to about 58% bulk moisture; and

{b) from about 8% to about 30% total fat;
said par-fried potato strips have a substantially uniform surface coating of oil or fat wherein the surface
coating comprises from about 2% to about 15% by weight of said par-fried potato strips.



coating conprises fromabout 2% to about 15% by weight of said par-fried
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The potato strips when oven finished have a color, texture, nouthfeel and
taste which i sSWOYMEME|y i ndistinguishable fromcommerciall

French fries that have been prepared by deepg_ fat frying such as

M err] Donal ds[err] French fries. . .
DETAI LED DESCRI PTI ON The present invention relates to oil enrobed
par-fried potato strips, and in particul ar, frozen oil enr obed par - fried
potato strips surtabefor qQven fini r to cons ti.on

the invention is [PPIS FiTiRS Whep © Mﬁhg&‘%fa °‘ﬁ‘f’ﬁf"§ﬁ°eﬂ° ‘?"ﬂ&“b?’@lﬂ'é it
has particul ar uﬁphzmﬁthlmmmmvemdfm@tﬁm thenheve been preffagd bicddepcfat fryioy wets
convecti on oveng MiboskisiFFendtSHQCI tY ovens, hot air inpingenent ovens,

I nfrared ovens, conbi ned convection/infrared ovens, conbi ned

m cr owave/ convecti on ovens and conventional hone ovens. Potato strips of
the present invention, when oven fi REIASEMBESCRIPRION| avor and texture of

deep fried French 'f‘HE' pfSent invention relates 1o il A6 pRSH& ﬂamtolgﬁipg ﬁf’dqﬁ R@IEr I‘r&z)én oiP!

"par-fried" refer to tato stri ;rat have , been subjected | east
one frying proctEded é Qf@@ﬁ"‘?’f‘@f"’ﬁij or gYFP fWW’EH"%&\f@“’WBR“%éEW%%!“é?‘B?“)F
cooked. applicdisle ta 8 @wintaxaf Einished Jeating eroessésOiy ks prdcnliraipplicgjon th @hstersstods@r ovens,

converting the ﬂfc@djﬂlqveﬂs.ocoﬁ’ve&m Nend ML AL veloSty Bvend) *opﬁqﬁb@m&? oftns BRsSvens

toaster oven, forced air oven, convection oven air velocity oven, hot
air inpi ngerren‘f°"'8\’)§’n°°"Y‘ﬁ'f°P’éﬂf‘B'dd YR comhintd, |"H‘é‘ﬁ“l’,’(fﬂ'f)’é"(‘,‘f”f 8YsrS ﬂ'f’r"a'f"é'ﬂ"”@f/é?f“e
conbi ned m cr oweves/ ewm iofthe preeneinvedtionawhen oveefiishairhale tiedawer oid @Rtre of deep fried
As used herein ghenkerm "oven finished" refers to a product that has been
subj ected to an oven baking process to convert it to a ready-to-eat form

Obvi ously, the advarftsaddersi the irams;"par-Eyt 9r crar-fied RS topatato steips) that Bave byep subiecierd to
oi | enrobed paratfensyone fryiopmrhced (e.gadeeipfyiiphtait which haveant besnesmplaelyivosked. a f orced air

convection oven, a gQplingef tHe 'iJnE averlrdid k@1 cb xRErﬁrngheaﬂrJdu& F&rhvrﬁaﬁ}-lo% fEhAEN

or a conventional hone oven. I S not meant to | hat the, f1 nal

cooki ng step nePeoudns;ip 9"1‘?5?’11‘%”'&’#37"'135‘?‘{’"6? °‘E°f‘re‘°'f"f’ﬁ9%‘h?"l°‘b|’f‘gh\7fhi"ﬁﬁ“¥ gven, hot air

concerned pri ngpingeymentiovdn, infaedaivin; cdmbmmscoufecttohrm&wov&t; yambined microwave/cohgectire d
herein the terng,,,,f@;co,,oermme,cﬂw;@e,prl refers to edible fatty substances in
a general sense, includ |n at ur r_m?%d?tr%etrc fats | s, .consi sting

essentially of trigl3¢EPgEe °§T5‘Bh°v§'é 'ﬁﬂl"ﬁ’d"céggfﬁ‘é’efﬁ‘“(ﬂ"f’“"ef?rﬂ U,
cottonseed oi l babiwﬂwcewercomreft jt 1qerkady-oieht formo Obyiesly,olicl advantagesdf she @riventior dagiot Wi I

lard and tal | Qwstiz i) hlermm&;ausuhew fad 53! vhitingQh a.m@rpiuarelayoraxdr aEeRahed
or nodi fied otherw se, toxrc fatté mat er | avi

properties sinm{'g “f%"W‘?@W’ﬁ@Q, FrIORveFtian a¥ep B ?Bveﬁ‘é’“ﬂ’ g‘f‘“‘sﬂﬁﬂ's } ¥ dttes,
whi ch nat er i almeantgo/imply thetthe final cogking rsterf nsf:dssyrll'y foisgaxspartiof the invEhtion tvebichnis cbrfcerbed
and "oil" are Usggri, GfhCRAneS sfthepar-mReduced calorie fats and edible

non- i gest bl e ot %, QL1 07 7o SR LG5 0, b IShAEA, LR ™

including natural or synthetic fats and oils consisting essentially of triglycerides, such as, for example
soybean oil, com oil, cottonseed oil, sunflower oil, palm oil, coconut oil, canola oil, fish oil, lard and
tallow, which may have been partially or completely hydrogenated or modified otherwise, as well as non-
toxic fatty materials having properties similar to wiglycerides, herein referred to as fat substitutes, which
materials may be partially or fully indigestible. The terms "fat" and “oil" are used interchangeably.
Reduced calorie fats and edible non-digestible fats, oils or fat substitutes are also included in the term.

As used herein the term "enrobed” refers to a substantially uniform coating on the surface of the
par-fry. The coating may also be discontinuous {i.e. globules or droplets).

As used herein the term "conditioned oil" refers to oil which has been previously used for frying

for such a time that it has developed fried flavor.



"As used herein the term"enrobed" refers to a substantially uniformcoating
on the surface of the par-fly. The coating nay al so be discontinuous (i.e

gl obul es or droplets). As used herein the term"conditioned oil"
refers to oil which has been previously used for frying for such a tine
that it has swveisoped fried flavor. WO 97/ 40712 PCT/US97/06396
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Unl ess otherwi se stated, all percentages,fatios or proportions expressed
herein are by weight. Pre- Enrobed Potato Strips The pre-enrobed

par-fried potato strips may be prepared according to the processing steps
that are conventional to nobst par-fry production techniques. The
pre-enrobed pot at oUnlesy dthsoviseatgteds plt eesentages, fgvios prpropettions expressedinrejpatedy weight.or  f r om
potato strips which have previously been par-fried or par-fried and frozen.

Raw pot at oespe{EnfobeiEiotads Strifsnown t 0 be swtabl e for preparing French fries
(e.g., Russet Bur Ied and trine
accordance with cgﬁ’\géﬁ%ﬂﬁgwma ng\%gﬁ. cutam:m’d gs“felprmm&f“pwﬁ[e? red

size and shap®@r(saond) remdsypyr- M"ﬁ"@‘r WP’G‘H&h“‘P mwobsﬁmtwpsmwshw bamgermest at o
strips, crinkfrdn@w botﬁ&ck ftFeompbisto nﬁﬁsmmmﬁwe frédioudty Yetrlpas fricd @wfr&ﬁhﬁrﬁo&ut kdwnd,

t he stripsma ed Lo e ace.s

practice of t t%’['isroese cg'l Aven| %Ps“ebb?e%'sp ";9"5' emr“:%gb'?sﬁ%ﬁ %"ﬁsét%'ﬁ'?‘ﬂiv(?"@?’rafeps
known in the washedcpseled andwiouped in gesardanoe-withsoeyentiSisbprastivei andjarp ot intootrips ofiapgesireda s
used herein rikahd dhipeRioniafly Gled 'rapsreﬁohaﬁesa.rcsae‘dh%@éqmiosnﬁé HankleQuidkipY landd/ 16

I nch square in cro ect and om abouyt | nches about 5 inches in
| engt h. staight %ﬁ'hcg ?ﬂf"‘n' tﬁes PR Y %“b’émﬂ'gé é'?"@'? n are known in
the art as "cri nkllet*emaﬂtlcspfrthmesersmmmsm isippeferregdthag khie potaty strips dmovinsin the ab asut

S/ 1|6 to ﬁbout--sﬂoés%ingmbudem SHoRfring HeRdid dnfps, 28 04dd herddReRDG Pbtate sth& tﬁbﬂ’b‘h—mﬂabohtm:hes
I n | engt

S st r.al ght - cut 0 r all ed
regul ar-cut) o¥6'??b8%5/§%'8§1”'§7=i%° 'secwna'f“T?’?&“ﬁzifn %sd‘b%'” *section
and about 2.5 to aﬂbhmpot@mmwélshmwﬂe@wgﬂlﬂemwmatémg&wpemaﬂt Sueht 1 j ps

of the type girphsublfthvirkke Hom B HKs folabdd i/2 Y indtrosPsedion LRSFbm abdid  Ghbodt .4
t hese potato sghrlupls gQiave a rectangul ar cross- section of about 1/2 inch by

about 7/8 inch The potato strips are bl anched according to
conventi onal pr oc eXlsy aighitqu fick petate #eips {aiso callggyegylay-ept) of fieneabows 5416 te@bqut/ 142 iach
enzynes and rﬁmc@s&aﬁ&aﬂdﬁmwmtsmamﬁ,hmgnsus,fmm Dirget PoarcCaktips Sitetlel PS.

Typically the S, o2k nche 0

t enperature of? %%)fgmg fﬁ(f J"% ‘8‘{"2‘%/}‘ yf’m“ r&'eﬁetwg'ﬁétlt—'&q'%‘ﬁé '%{m%“aj%‘}ss'for
about 3 to ab’&‘t&'?"@@b%%m@é’yd’eﬁ Bdchg upon strip size. Aternatively, the
strips may be bl ame o iufips e dRRBheddccopdinizs Riethtional [protdtred BodnDin dalal tThi? ist 0

about 10 m NULES, inacri es and e leklhs E;ers n@{s%ﬁ e § §=E S‘rl%e cmﬁ P‘P,fpﬂnf}ﬂét rips
may be treat eg aCCOI"(’late 0 conventl ona g
i nstance, t he‘"}?b?’&t"lﬁ“‘ﬂidghyp@m#ﬂ?ﬂ ip dottatsy s@t'@wm@wadalrovﬁ b‘ﬂ&l‘“%@t'@l"@"ﬂ?ﬁl’%l on
steps to fur®irec) foLawslt 3608 GRBS205HFREsdesthditg\PorSsulip k. MRymdiicely, it 3irpdimay deh
sodi um aci d R)(JnQBP 8%@19 gt%gﬁgg %nssf’.\are for about 2 to about 10 minutes.
Following the blanching step, the potato strips may be treated according to conventional methods
known in the art. For instance, the potato strips may be subjected to additional water immersion steps to
further leach excess sugars or the strips may be wreated with sodium acid pyrophosphate (SAPP), a
chelating agent used to prevent discoloration of the strips. Dextrose (corn sugar) may also be applied to
the surface of the strips in order to yield a desired level of brown color development during subsequent
processing. Other ireatments known in the art may also be used.
Afier 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
procedures used in the production of par-fried potato strips may be used, such as, for example, subjecting



chel ating agent used to prevent discoloration of the strips. Dextrose (corn
sugar) nmay also be applied to the surface of the strips in order to yield
a desired | evel of brown col or devel opnent during subsequent processing.

QO her treatnments known in the art may al so be used. After

bl anchi ng and WR&"d¥2 onal treatnents descri bed above, the po‘f%%’!’ﬁ?i)s
are drained and optionally dehydrated to reduce their noisture content.
During dehydration of the strips the noisture content is typically reduced
to a point at which the strips have | ost from about 10%to about 30% of
their initial weight, preferably about 15%to about 20% of their initial

par 11 ed pot at's ‘SeB AR MARE G x Rtk RERGoE 1300 b PO AT B

WO 97/ 40712 from about 5 to about 20 minutes. Microwave or radio-frequency drying may also be used.
PCT/ US97/ 06396 ThéWlanBiell oo siripk wa.e.mmtkeeah.ﬁd cdibié oiftbr simIBRERRUS Froauld pad. ' OM

about 150[err] 65 6[err lerr]C) for from
about 5 to aboJ"E'e(d mo[sm l]'av mromé/sg? 54):"‘%"?@8{%?10;”&?’%% SIRETIng PR o
be used. potato SWPFe"aYPI mm 4996 togbont QQ% bylls meistare. t Prefevatihnthe poaBicstrips have from
edi bl e oi |l for apoutd2to ﬂ!d‘tfsh%,l ggr%g&bf}rﬁgﬂsﬁt 2% w6 abo'fltrS‘)‘!@mmPPL ah%]zir%ﬁiom

havi ng from about 38‘V K sture I ca
shoest ri ng- cut o'Fvet Gﬁf‘ggd‘?’mﬂfﬁ% st% °&l’ﬂ'5£&2’°5¥}% Prgferebly from

moi sture. Pref e'P°abl°9‘> towéoupéﬁ%mi most prp%nbinm fammz"/aioabﬁm 194/ sotabfa bTHi cab 486
nore pref erabl Ychfebeamy aﬁiﬁ&btngﬁé%ﬁtes@&@im RIGMEY, &b e :éﬁ#gﬁzm

potato strips,hav oy 6% 0, about % pré-?era 'y Troma
to about 22% r‘?l)ar%%"%grsef@?ﬁ%[ ;& PR e EmsTon 3'59/'”’" bfﬂfpﬁfﬁﬂtﬂ“%%"gﬁ& tFpRefature,

preferably fr oﬁﬁﬂmmm of tixopotaty sirips e bagHY/sizeothe voldmtof the fiying kaife dbdthe inithal Boishde DY
i Mrer si ng the péteatd?the Hﬂt@ﬁnﬂs nnﬁi dan bd dlfemﬁﬁﬁ@gp‘lm@ skiliRh mQhetaﬁ ?ﬁ&%ﬁ” q%esc;&chfag £m

about 270[err]Ee(e# |? Qay égg s 385 terr'i é' Eerr C K ee

i mersion time Wi Be” H'Ei%'ﬂ P 3wt tptofl pr feyjng using am,oi} foam can.a

di mensi ons of the phickerrusporaiostrips (eige stinightc feguwir-ze, cribkieccuts @hd seek Hiks) imagbe ffiiedi1g
kettle and t hesngﬁuytmaér bR hﬁ&ﬂkﬁmmﬁ@.rﬁo@%ﬂi rdglA& aRPlrili@en fak- ﬁﬂé(m&rh& E/z'cc%?s be

deternined by @ n.th her techni ques such as a

oi | spray whi cf*ln"soﬁfmg g’"’dt o ‘ngygf"(fb%'%wbb"\b PSP SOt and el Y papfiiey d2Rby an
oi | foam can al/8Frdseseetion)inay be fried to about 42% joakaut 62%umoispet at 0 strips (e. g.,

slt ra|h tglht hr e%ul ar - cmfaprereﬁéd Meﬁiﬂfﬁneﬁ@ﬂmﬂv@ﬁ&l the ﬂoﬁﬁ)smﬁ@ﬁﬂﬁarﬁ {o'bgglerde have
slightly highe ur e .con ul ar an

crinkl e-cut par- &M{ h?da'id?m °B’f'8’§g d%”égl‘n‘? meesially preppred 499 myo Ut
40% t o about be%bﬁ'l'kubweﬂttoumlmcemg stmdxesmsdty dnd freqzing, -rivitiplespad-fiyirgt adily
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Surface Coating/Enrobing

In order to ensure that an outer crust similar to that of a deep fried French fry will be produced in
an oven, it is necessary to coat the surface of the par-fried potato strips with an edible fat. The surface
coating may be applied immediately after removal of the par-fried potatoe's from the fryer or the coating
can be applicd to frozen, chilled, or room temperature par-fried potato strips.

8%



'nitrogen. Conventional freezing processes can be used. It is preferred that

the par-fried potato strips be frozen quickly, i.e., in less than 20
‘m nutes, preferably less than 5 m nutes after conpletion of the par-
frying. Surface Coating/Enrobing In order to ensure that an.outer

crust sim|awo934enat of a deep fried French fry will be pr®el{ES8/063%6 an
oven, it is necessary to coat the surface_ of the par-fried potato strips
with an edible fat. The surface coating nay be applied inmediately after
removal of the par-fried potatoes fromthe fryer or the coating can be

applied to frozen, chilled, or roomtenperature par-fried potato strips.
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i mer si on or WPEISH epidhe (ien il usscondsh jatoogib af Eempergiye ofy shoutt 35 (1653 Ch d dhep ps
are frozen andmeipely re-R622h Bylimaiersiod-in (iquid nifidger. r This)type dhetrobinggredess @dis -a fcsakinpCbf
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app| i cation @foviaingaproduct with the texture of a conventional deep fried French fry.

Edible Oils
A variety of edible fais and oils may be used to coat the surface and 1o fry the par-fried potato

strips. Edible fats and oils suitable for use include but are not limited to beef tallow, lard, cottonseed oil,
canola, soybean oil, com oil, palm oil, fish oil, safflower oil, sunflower oil, coconut oil, 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 or combinations thereof. If desired
the oils may 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 and enrobe the par-fried potato strips has a free fatty

acid level of about 0.8% or less.



sufficient and uniformcoating. The application of the fat or oil before
oven finishing is critical to providing a product with the texture of a
conventional deep fried French fry. Edible Gls A vari ety of
edible fats and oils nmay be used to coat the surface and to frgv{I|

par-fried pot aM@%MMps. Edible fats and oils suitable for ust ’ﬂﬁ’g‘ but
are not limted to beef tallow, |ard, cottonseed oil, canola, soybean oil,
corn oil, palmoil, fish oil, saf f | ower oil, sunf | ower oil, coconut oil,
peanut oil, mediumchain triglycerides, structured triglycerides containing

a conbi nation of short or nedi um chain fatty acids and long chain fatty
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provi ded by thes uced calorie eterm ne I‘R$X‘ es simlar
to that descri b¥tvayes piclude ylose, arpbipese, zibosg, xylitoly grythritgh. elyfosq, sty glycpside,manaest.c g e
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hydr oxyl gr oups. ., nmonosacchard th
di sacchari des, d‘"‘f‘F FP&?’F'aé'é'f" ﬁé’r"‘ﬁ'lg@t}?f(ﬂt‘?“‘““y digested in, and the products of

digestion are absorbed from, the intestinal tract much in the manner of ordinary triglyceride fats or oils,

whereas those polyol fatty acid esters containing 4 or more fatty acid ester groups are substantially non-
digestible and consequently non-absorbabile 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 molecules contain no more than 3
unesterified hydroxy! groups for the purpose of being non-digestible. Typically, substantially all, e.g., at
least about 85%, of the hydroxy! groups of the polyol are esterified. In the case of sucrose polyesters,
typically from about 7 to 8 of the hydroxyl groups of the polyol are esterified.

The polyol fatty acid esters typically contain fatty acid radicals typically having at least 4 carbon
atoms and up to 26 carbon atoms. These fatty acid radicals can be derived from naturally occurring or



‘ot her sugar derivatives (i.e., alkyl glucosides), polyglycerols such as

di glycerol and triglycerol, pentaerythritol and pol yvi nyl al cohols.
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derivatives include xylose, arabinose, ribose, xylitol, erythritol
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pol yesters t piyat &Wyﬂ@ ameesr—'rﬁ M"y%@?‘d"%’!‘%r‘%&ﬂﬁslﬁe Pfepmtlon of hquld polyol

polyesters suitable for use in the practice of the present invention are disclosed in Young et al; World
Patent Application US91-02394 (publication number WO91-15964); publishca October 31, 1991, which is
incorporated by reference. The liquid polyol polyesters can contain behenic acid.

Polyol fatty acid polyesters that are solid at temperatures of about 37°C and higher have the
ability to bind high levels of edible liquid non-digestible oils, such as liquid polyol polyesters previously

described, when included in appropriate amounts. This capacity to bind liquid non-digestible oils enables
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non-digestible fat component. The mixed fatty acids from such oils should preferably contain at least
about 30% (more preferably at least about 50%, most preferably at least about 80%) of the desired long
chain unsaturated, short chain saturated or long chain saturated fatty acids. For example, palm kernel oil

fatty acids can be used instead of a mixture of the respective pure saturated fatty acids having from 8 to 12
carbon atoms. Similarly, rapeseed oil fatty acids or soybean oil fatty acids can be used instead of a
mixture of the respective pure monounsaturated and polyunsaturated fatty acids having [2 to 26 carbon
atoms, and hardened (i.e., hydrogenated) high erucic rapeseed oil faity acids can be used in place of a
mixture of the respective pure long chain saturated fatty acids having from 20 to 26 carbon atoms.



short chain and long chain saturated fatty acid radicals, as well as the
llong chain unsaturated fatty acid radicals. Exanples of suitable |ong
chain unsaturated fatty acid radicals for use in these solid polyol

pol yesters are nonounsaturated radicals such as |aurol eate, nyristol eate,
pal mit ol eat ewod7@etie, el ai date, and erucate, and pol yunsat BEWUS1/0639di cal s
such as linoleate, arachidonate, linoleate, eicosapentaenoate, and
docosahexaenoate. In terms of oxidative stbili ty, the nonounsaturated and
diunsaturated fatty acid radicals are preferred. Exanples of suitable
short chain saturated fatty acid radicals are acetate, butyrate, hexanoate
(caproate), octanoate (caprylate), decanoate (caprate). and dodecanoate
(laurate). ExBreipnbdy thf Com o thigher csativered fatth coeids Gonttheiradedvntifent ¢.8 methiytl estadliapeal s
are ei cosanoadoRcefirfed Gb edatpe) by delGifatich2 AR @Xafhiple BEIGE:I tor thest Qlid ﬁﬁyaﬁ

(1'ignocerate) d he acos
radi cal s f rorr"?'%)h pee ﬁ%"ﬁ"@ aﬁ"ﬁ “é'b’ﬁ’éf%ﬁ’f’ii’l hya%ﬂﬂ'[dsh'%‘f""f'r‘fé’"ﬂg%‘{ ?'gd%ﬁ%
chain unsat uquapseet Sﬁhimtylha@mn‘lsfely esterified with ail 3 by weight blendchf mamctbylmmmesswd ong

chai n saturatgg uteafsst.m.. y.:.lsm@m mldfar umiuassmé@é{ 6 mqic.:sf:awma%gg kcal s
in pr eparl ng

| | t t d | end
type of non- "6{3 T‘Eﬂag"l‘)‘ﬂa{g‘ﬁ % gs nd "?’??e"s'ﬁf‘;’é# Q’&HI‘@ Elgf °r'?5?”"§¥1?ff?eg| | s
shoul d pr ef erresmay a'mwmenrom@ssof thezdesired lo@)haig mmtpt’smfrahﬁbmw ahcblampt
about 50% Mgphin hfdked TR hdasd md ﬁﬁ'&tml@&% ﬂ.@m&&:ﬂ&@a%%&? g.hclt n;ﬂ/)p%c | c&hla For

unsat ur at ed, hOFt chal n saturated or 9 chai n sat ur ated )
exanpl e, pal rieaRIvessrs vl pe in af‘lbﬁ"'yé?:l?“tféhed'&ﬂ digestible pilist ead of a mixture of
the respective puridemalmintof(h) bog dhain esinoigedTanyiaridralicabinor fhot chaihZarty acid fadicals

at ons.  Si M| g lpxnnk2RESEGE agnJ,..g cﬁJ..; ;sma&h%y%d SRARE NG Lokt 510 %f;dufi$ pcan

b d inste t {ur at d
ol yunaat or g By et o 0o A Ao B o oS mS AR EB (1

e., hydrogenat®dyboltisgh eruci c rapeseed oil fatty acids can be used in place

of a mixture of thgndiRePesd .sowa thty'aSd Ww«%%m%ﬁ&m@ arldth) rYdicas iniide
having from 20 to.26 carbon at 714071
PCT/ US97/ 063¢fgcrose tetrabehenate telracaprylate sucrose pentabehenate trilavrate, sucrose hexabehenate dlcapry}atio

Preferably, tshaos€CRalphenii¢ djlawate, tmisarbital lerheftariof palngitoleid and(amchididtityracid eadicatlainiav es,

ol 6 O sory o b, mBRIE Rk dep il 1 BKAL R seia el B )1 e il o)

Sunt | over or IR HEHET RTSATE o B o BYPETRP B Atea P4 Pt P

r apes eed oi | .sudpdse petacgeroof olsie andsbehenis Sattiatid zdicals i@ mola|ratiocth¢ aupipdei octdesiel ¢fh a
|3 byt wei ﬁhtlaum: Qﬂxldel@aind bdhenid Wity bl raaﬁilselﬁ £ 1:94 nboliSRR, &nWﬂle sﬂogesinptiolaﬁ'd de&tdst i g

pol yest er has mol ar r

Dt at o0 0" s Hyng Ao diSgprplio s o i Fvrc A%/ st pARUCR asuabfaiast and

C22 aci d r adivosaturtetibihenic amidaadical 9 al®doldfto 3:he total fatty acid radicals. The

hi gher the proportion of the desired | ong chain unsaturated/short chain
sat ur at ed anw saturated fatty acids in the source oils used in

making the solid Ryl %/xﬁ;lebcﬁ Lypﬁﬁetdqﬁe u‘l%]cgnon u%eﬁlp&%ﬁ%m n‘f DeanR0d YGRGS! & \Mel !

be in their ability |ges
nol ar ratio &fevenhiprid pigptienf mw%mga't- the integipr dpripgioyen fipishingy amwe%n ag agpuntof fpm
chain fatty abiut2% echbeuhlS% byOweight of the pardricdIpaias exfips, freferdbly) fromaBait 8% &l dbous #2%)r at ed

farty act o 138 G3 Pretelably ol St B aboutabs boUbRP A oit)s dhed to Eoafth bt gmér%lgl
nolar ratio o SIS om abou out
preferably f MPQB‘BER'PS-

The oil enrobed par-fried potato sirips before baking (shoestring-cut), typically comprise from
about 34% to about 54% bulk moisture. Preferably, the shoestring-cut, oil enrobed par-fried potato strips
comprise from about 36% to about 52%, more preferably from about 38% to about 50%, and even more
preferably from about 40% 10-about 48% bulk moisture. Additionally, the oil enrobed par-fries before
baking comprise from about 8% to about 30% total fat, wherein the level of surface fat is from about 2%
to about 15% by weight of the par-fried potato strips. Preferably, the oil enrobed par-fries before baking



"1:7 to about 3:5. Exanpl es of solid polyol fatty acid pol yesters
containing mxtures of (a) and (b) radicals include sucrose tetrabehenate
-tetracapryl ate, sucrose pentabehenate trilaurate, sucrose hexabehenate

di capryl ate, sucrose hexabehenate dilaurate, the sorbitol hexaester of

pal m tol ei c aWO¥H4921i dic fatty acid radicals in a 1:2 nol aFCTEEYP¥he
raf fi nose octaester of jinoleic and behenig,fatty acid radicals in a 1:3
nolar ratio, the naltose heptaester of a m xture of sunflower oil and _
lignoceric fatty acid radicals in a 3:4 nolar ratio, the sucrose octaester
of oleic and behenic fatty acid radicals in a 2:6 molar ratio, the sucrose
octaester of lauric, linoleic and behenic fatty acid radicals in a 1:3:4
mol ar ratio, arfeMARsEEA Abpys (s fpcaheut, 28%, mgre preferably fram abou,12%to phopt,26%, Agd even mprE/ o
di - unsat ur at ed prefdbly fiamiabbur [GBitcabig 2¢maalftheni c fatty acid radicals in a

ol ar ratio of  unsahinaleg RRRNErREbd il 68 svedlipl Bl b mbiundcoitens

Enr obi ne Paraneters éjﬁ{j he surface of
the par-fried potSPePlsriepigsand ﬁ“'&l‘?"&‘rﬂﬁ'mb?mq"‘ifl( ¢ Uzp?’%’?é‘ﬁ'tw"} T8y ggmprise
m gration of nabsit Wemfabunmmhm ouid stak innel eprobed phri-friesg T2 Thy. 7/8F yipssaeidny an

amount of from,,g?%;%&, m;,'i)’/g,my ht of the par-fried potato

strips, prefera rom a out 3 to about 12% and nore-preferably an
anount of from about“ﬁﬁf%’i“&g Qbﬂfﬂ“i’ﬁ% parfries, dhe ol @gohed, pa-fied PRtMe steing ey befrozen. ¢ he
par- fried pot padRaged sridptred or shipped for ﬁheqmtlusee Tyt Erof2 R Etorhgel tenibeqifeditaiges frém DS

bef ore baking (sllpSek aa»cgiat.)mL Eﬁéw RO e J&@H@ﬁ?@ﬁ@é sgmg*a@ut

54% bul k noi st ure. Pre era estring-cut,
potato strips AtfApplished X‘PWM‘“ '3‘8% e sips ey bszopracted; with afjquid E’f'!}mw?‘ﬂb‘m
about 38%t0 alouemEdtdie R 0K EIT. mmemiw:f RioaB207F {-28099C)0 el inay! Q8O isOan§ PO HE
48% bul k noi st R b 'EP \QA RA ; baki ng
COW(;:)I’I se from g%%& A%n%@%?&ﬁe%%@@m ta 5,{}12,{% £'h“s£ﬁ%q ﬂ:ﬂ{;&of surface
fat is from about 203% BePatfcrgRtacting the gefijgerapt pyith the 9'henr13’a¢ Prified (o3t seiph may ¢ ps .
Preferably, theccomplisied bydifihg|tstripsih £pooDdthd efrighart| of By spraying the refrij¥cinDofy theth/ 1:2
PCT/ US97/ 06396an case, the tugg)gp&lln& |sfli';n Q%Phrecfllgy{? £n%1 ﬁpgx%ce%a%e{% trb become
eve era

preferablyfromabout %toaout n “nor e from
About 16% t 0 alJOTFR: DAY Fuiied p aghieve the desird dogree #ﬁ?ﬂ%?*"ewd@efnr’%?ﬁswéﬁm“
par-fried pot athe taiperayys of kbe/refrigeradt, the isigedfithe pbiatg) by, docll [ Thie fdeking miyeitleobe acnifge

For exanple, r ML oa t@tﬂqtegz{v it ﬁl ngt e@ééﬁnaﬂhit the B Q%qezg g!g /a:%ﬁﬂpﬁsﬁed(h?/ teQise d£Q h&\!m?

Cross- sectlon) conpri se bout 36%to a out nol sture

steak fry oil éﬁﬁ‘l‘gﬁ'ﬁ’éd’“ﬁé{'ﬂ ?‘FF‘é%f"F(’E"Z"“W“P/’?" Fprogzamples the o pryobed pagrfyied B‘fﬁS‘h se
about 38%to ahﬂpstmdiﬂ'%sw&kd S0 itrent of cold air at a temperaniéé bedow QB J117.87¢).t Asomenidnace

of the par-friggmedil& uQU d mﬁd@&tﬁ&?ﬁa&ﬂ&z& bl EgnRAbaty Qun%&t wﬁwﬂéﬁ-}ihe%mforsﬁ’iﬁs%[?e

packaged and stored. or for subseg uent use. frozen storage

t enper at ur es r 3fpyered Pr‘bh'f's' °gﬁ‘lﬂ‘hf’" 35 smppraty of lesy fh]"C)” f"d“’dﬁ&tﬂ”t E[Fe 3P
(-12. 2[ err] C) . Afeagvelynthe pdwto stips meyrecpinestl ipa@ifreeer comglaripedtafoexabpld, B3 100Ri(23(3C).

acconpl i shed bxfmgmggsm%magﬂg,mﬁm,me strips may be contacted with

a liquid refrigerant which Is
However, the freezing step may be excluded and the enrobed par-fry potato strips may be

immediately oven finished without freezing.

Oven Firishing
The time period and temperature for preparing the oven finished French fries will vary depending

upon the quantity of strips, their initial temperature, the type of oven and the oven conditions (e.g.,
temperature, air velocity) used, and the thermal properties of the oil-earobed 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 par fry. In
general, higher thermal conductivities and higher surface heat transfer coefficients will result in more rapid
transfer of heat from the oven to the fry, resulting in reduced cooking time. Since it is an object of the

present invention to provide a fast food process for quickly finishing frozen par-fries in an oven, these



at a tenperature below O[err]F (-17.8[err]C), preferably below -20[err]F
(-28.9[err]C). One nay al so use any of the fl uorocarbons which exist in
the liquid state. Particularly preferred is the use of liquid nitrogen.
The step of contacting the refrigerant with the oil enrobed par-fried
potato stri pwo®agomz acconpl i shed by di pping the strips i nPGI/E¥06YE  he
refrigerant, or by spraying the refrigeragt on them In any case, the tine
of contact is limted so that preferably only the surface l|ayers of the
strips beconme frozen. The time required to achieve the desired degree of’
freezing wll vary depending on such factors as the tenperature of the
refrigerant, the size_of the potato_strips,.etc. The freezin ei t her
a surface f PERRIHSs 3o of partiglay i 2eTh°IdF‘“F'§ ¢ thempal sonductiyities ot vy g’"?‘f%"‘s‘tfr“’l‘ace
freeze be acdevpbisterh enistpagioh lirethe sibenaibedopal fry) are drom rabdut 0. @r aboit 9.3onsmy; Tse a
refrigerant 'd@sntﬁzlgﬂéﬂﬂlé&dﬁéﬁhé ko SV tefmpfeiind & the ;E nﬁlsJureQ:QrE Ppfoh intR¢ il-eniobed

potato strips may subjected to a current o alr at a tenperature
bel ow O er r] Paxfyyse f&’["‘b‘?"?‘]‘@)‘ 1o akoyt 8,7 wats/syfr- “ﬁﬂ'ﬁ%&%‘%‘"’c"ﬂ' A She cqstregispsbeonal
bl ast fr eezeradjostedo the dgdirabledaipe by sonteulling the teved bf nwistureaduifitin théi@uspot at 0 strips are

subj ect od 10 8 D! glufs il s ogbhind of R IASHll 09 o 3 5n Bl o BOMET 1O

about -20[err]F ( ternativel otato stri
pl aced in a fr&mpapue.gadtie passef therof fi "%R‘d\ﬁﬂ“@“‘ ofithe. PfU{"br'i“f'F' ’(“"@3 heat '@P’rf‘]"C)
of a suit abl eodficikfts srel disirddle shcmmrgeneﬁlly Ieid tb Bsterscbaking timelahd the formatlon of more

However, the I%Femﬁ %EH ato
strips may bg&ﬁ.&?&hg&gﬁf@ oven fegilﬁs:hq% g‘lﬁd rer}?l ﬁggd& %%!Shl ng
The tine per iBHfeaosfficientatoves mperagsy o HF@&'J’&F?W’!E Tﬁ’é‘"&veﬁ’“ﬂeﬁf’@ﬁ@ﬂ' ﬁ”r"‘é‘ﬂ’é‘ﬁ
fries will vaoywaeméraliThe surfaqeent ﬁhﬁ'ﬂ(ﬁ!ﬂlﬁimtiym&feasﬁtaﬁhmseqﬁehﬁlofmkdbinﬁ tha par

temper at ure, oM by BbiOks @YRTA he tﬁev&nduaﬁ,nq@ b o /DS 311 ©

air velocity) "use roperties o enro par
fries. OF pam¥aes The sufceghhe fnmay ‘&“Pé‘ mpgified faimprgye thebeprption ofjradipnt heat from the
| oW DI St Ur e oednl Attypliceiphethiod of da@mblishingthis worlbEG bliek/thé sblod fporbdig, andiergifleawinsdfur e

interior st arﬁhs sRBl rgnggu?‘ggrﬁ aﬁ,gmt hensSsted A& u@%@;},& SrRSaP hy G:ﬁleaisf» lfehefD ne OF

the par fry gener hermal conductivities and gher surface

heat transf eﬁ“ﬁ‘ffe‘i‘?ﬁ"@'i“@ht’%ﬂkﬁﬂtl 'nl“’e“é'ﬂi qir W°H°'Wﬁ"°é'drb&bigﬂe“°t'ﬂhé?l§‘|hﬁ° PSR from
the oven to thiapwdnsfyr coafficent, but wngscihigh a6l sndremivay thedarohigg bil anthe sisfacece it i s an

gbj ecL of ]g he DI 45eikn FlhE Fekfih frled arll'a %giﬁaﬁ,ramfaﬁ,; ard B2 & PLBFERS ol add® mélii ckl'y
PIC'T'} {S_Jslgg?oegggglg" p%l; ﬁml;lles ?-‘re:lcrlll ﬁ?er; h?v\éeancolor, te?n?xree. mouthfeel and taste WlIIC{l closelj)" rcsembleiz

properties arcenmdcigliarprepaed Erench ifyied rpoatoescthat Hae kkers pregaied cbytdeer fan frying, such as
conducti vi ti ggpalas@®en tenperature of the |ow noisture crust region in the
oi | -enrobed par fry are fromabout 0.1 to about 0.3 watts/mC. The

desirabl e thﬁ_ rEHE flondédCt ivities at oven tenperature of the high noisture

core region obed par fry are fromabout 0.4 to about 0.7
watts/ m[err]C. THievorifgagens suchon shlfcReprer, bytesy puiqnias gerfiqmay be adgrdp the aiftojsehance

adj usted to Tdﬂ@laii?&' il B NAREIE ank) Ve thsteO I0né ikfied 8 helak WA resﬁfly dpPredidie thaf tha N d
fat inthe c a}'ol loned élstlag ?f J‘lﬁvq[nn%%lél%%c ig‘ ]?ngqphveag‘texhgurst%rel, f m?rglg Egg&h\%ru' !hQdeE he

oi | - enr obed par alr ve tenperat ure,
and the natumsmfaddweesomchm#umbktﬁrmal@wwefwvmmmmfry. Hi gher

surface heat trangfhefingredients known in the art may also be added to the edible fats and oils used to fry and
enrobe the par-fried potato strips, including antioxidants such as TBHQ, chelating agents such as citric
acid, and antifoaming agents such as dimethylpolysiloxane.
A primary advantage of the present invention is that it provides par-fried potato strips which,
upon oven finishing, yield French fries of excellent texture and taste.
Another advantage of the invention is that the French fiy potato producer is now able to produce
oven-finished French fries having excelient texture. Often, in commercial operations the par-fried potato
strips are deep-fried to obtain a desirable texture. As a result of this invention, the final frying step is

completely unnecessary because the crisp crust and moist interior of the oven finished fries are virtually



coefficients are desirable since this will generally lead to faster cooking
time, and the formation of nore distinct and crisp | ow npisture crust
region in the oven-finished French fry. The desirabl e surface heat

transfer coefficients at oven tenperature of the oil-enrobed par fry in-the
oven are fromWe3H#07® t o about 400 watts/nferr][err]C The %T(‘fsa 3P at
transfer coefficient is increased as a conseguence of enrobing the par fly
with an edible fat or oil, which increases the conduction of heat fromthe
surrounding air to the fry surface. The surface of the fry nmay al so be
nodified to i nprove the absorption of radiant heat fromthe oven. A

typi cal nethod of. acc ld shing t.his. wuld be.to alter the color, rosity,
and or reflecti '\'/"lf’'f"i/'g"(')"gm)ettjﬁ’gI mée l?rg\‘%“(’:sew.?“%\ﬁ%’? e%%?mﬁ%edt"ﬁ%g ‘\’/deef%%l"wmg?“'t%%g%\gfem
air at the surf aivantagfous fiem poexniry gtandpdinit, the ipyentionc plewgafterst 4ncecongmicsl pdvantagep the
transfer coeffigbdbd. IfEHBuI®¥EdpRisized\dRt BiCdniolint Sgaft ddr dookintg li if) bhe OMNBMGdjor letpemititbsV €
a satisfactory .pu%aé tr%flerofgo%flg cient, but not so high as to strip away
t he enrobi ng oi MU Ry iis PLOgpepT pf Erench res . The oven finished French fries
are a gol den brown cWhilsspegificipréfered pracessing stgps baveibeen disslsed torfasilitage an pnderstandipg of theh e
fini shed FrenchipfenfidiStné Rri@iond) ivalnts chridel subsBruted BHakidiioRE lingRiehtd B 18 alidl Glihout
closely resenbles .c rci.al l repared French fried . .potatoes that have
been prepar ed b?FPﬂ‘éF@S"’?‘ © SR ,'"E‘ﬁ?f?f“ﬁgm é?’?sf'bﬂ'ﬁﬂ'f"ﬁ's[err] Addi t i onal

I ngredi ents Fl avori ng agents, such as salt pepper, butter, onion,
or garlic may be added to the oil tsnaghtE RdtepuRgyor or nodify the

flavor to any desir taste. e skilled in.the art_ wll readily appreciate
that the aforenentio 53"?’?@5‘?’%‘"5?"“’5@53’8}‘%“?f’@s'“éeg’é%f"?l }l’\’nédi ’ﬁ"ﬁf)ddw st and o _
exhausti ve, but enrobedparfitdpotoguipsteisetéortbbelevhe W de range of additives which
are suitable for use in the practice of the present invention.

QO her i ngredi enb@erlim@iiéh of Bulk Mis@rd C al so be added to the edible fats and
oils used to fry . be the Fe= £ L t i.ps, including

ant i oxi dants su%ﬁggg@%h%ﬁ%ﬂ'éﬁ‘%%%r%“gﬁﬁﬁcggéﬁg%@é’(‘%i tric acid, and
antifoam ng agents such as_ditnethyl pol ysil oxane. .. Aprimry .
advant age of the présent Yoforeht pjate ?“‘i’f”}?}eﬂf/‘f%@s‘mﬁ%ﬂf‘?f"ﬂﬁ&?'b°8¥‘3\"8“'
strips which, upon oven ffeadipsbessog, yield French fries of excellent texture
and taste. ANOt DL R8l ARER USroRinalel) S LANE BE Bhd! sambid) Rheidhf) Ca Tt GD
fry potato producer is now abl'e to produce oven-finished French fries

havi ng excel | ent text ure.p"eﬂ"‘fsgﬁ?"‘?ﬂg‘%%‘gﬂ‘i al operations the par-fried |
potato strips are déep- f (Plaggihd metabdishzontairingthe samplelil aforcabair congectiohgvey ay 105°Glfer 20
this invention, the finalyuffying step is conpletely unnecessary because the

crisp crust and moisf intgriof of Lhe,ouen fh 0l Shed ol i Sudln MobE Lt o

PCT/ US97/ 06396 room temperature in a desiccator over a desiccant such as anhydrous calcium sulfage3 -

:c|nd| st i ngui shabl E f_r_r,gm Fg@_qg@, Eﬁidﬁcdﬂftiinﬁbdﬁ%}if& Qgﬁpm{dicﬂ%,m t;ag,ggf@etdﬁeefh
yi ng process. Besides being |, yan equs from a texture standpoint, e

invention also offers an® 3&8‘?@% )a"é{&@gﬁf“&d'é‘df%mfeﬁ"é'gm producer. It shoul d

be enphasi zed that téhe arGalvlite tharewent hojstureefdieisample@s follaws: one of t he nmj or

expenditures incurred by the progwoRfureafjaA=B3NAN f fobes .

Determil;ntion of Total Fat Content
Total fat content is determined by a solvent extraction method as follows:

Apparatus
. Soxtec HT6 extraction system; unit includes heating block and cooling condenser.

. Recirculating water bath for cooling condenser.

. Extraction beakers.

|

2

3. Recirculating oil bath for heating block.

4

5. Extraction thimbles, 26 mm (Fisher TC1522-0018)



‘Whil e specific preferred processing steps have been disclosed to facilitate
an under st andi ng of the I nvention, the functional equivalents can be
substituted or additional ingredients nay be added w t hout departing from
the spirit or essential characteristics of the present invention.

ANALYTI CAL PWOCEBURES The et hods for det er m ni ngPERYSHHIER6

noi sture and total fat of par-fried pot at.?4_stri ps and oil enr obed
par-fried potato strips are set forth bel ow Det erm nati on of Bul k

Moi st ur e Cont ent Moi sture content is determined by a forced air oven

met hod as foll ows: 1. Uniformy grind up a representative
sanple of potatg strips in a blender or conventional

f ood processor. 6 Nitrogen purging gas Accurately weigh approximately 5 grans of
ground sanpl e (%eivphium'dfing ovediit 0 a previously tarred

metal pan or digh. : Pl ace the netal dish containing the
sanpl epi n a forg'ed‘f'a‘ly‘r“f"é’a'ﬁ%@?’?‘(‘%‘% oven at 105[err] C for 2 °

hour s. 9. Pispensing pipete(S0MDhour s, renove the netal dish containing the
dried sanple and allow to cool to. roomtenperature in a
desi ccat or oWMastemalsdesi ccant such as anhydrous cal ci um sul f ate. 5.

Re-wei gh the di $h MRl Riofidt (BdR& 9815i8f sanpl e and cal cul ate the weight of

the dried » sa Iel_(vvei ht "B") by subtracting the dish
tare weight. % m"mga‘ﬁg(c“m“&% e 0P 8-20%r cent noi sture of the sanple
as follows: 3. Silicone oil (Fisher TC1000-2779) % Moi sture = [(A - B) /
(A)] x 100  Dejerdis\adol @RnePf1-3bgf @l Fat Content Total fat content
is determ ned by a solvent extraction nmethod as foll ows: Appar at us

1. Soxtec HTg, exsraction system wunit includes heating block and cooling
condenser. 28 pecirculating water bath for cooling condenser.

3. Recircul atling driforplyt $vind @ rerimsentakivegsaiple ok potato swrips irf 2 bierder qu ¢anyenticpal fhedr s .
5. Extraction thigkgsr. 26 nm (Fisher TCl 522- 0018) WO 97/ 40712

PCT/ US97/ 063%6

Accurately weigh (to four places) a piece of glass wool (sufficient in size to contain %aéz‘h_ple
pieces in the thimble) and the extraction thimble; record weight of thimble + glass wool (weight

L A"). o
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

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").
Place loaded thimbles on the extraction unit and raise the thimbles to rinse position.
Pipette 50 ml of methylene chioride into each pre-weighed extramidn beaker with boiling stones.
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 bail in

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

10. Raise the thimbles to the rinsing position and rinse for 60 minutes.

11. Tum the condenser's pet cock to the closed position and allow the solvent to evaporate for 60
minutes. Turn the nitrogen purging gas on to aid the evaporation.

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

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 foliows:
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(143.3°C). The resulting par-fries are immediately frozen by immersion in liquid nitrogen 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 oil (conditioned
Primex 108) having a temperature of about 335°F (168.3°C) for about 1-3 seconds. The resulting oil
enrobed par-fried potato strips are again frozen by immersion in liquid nitrogen. The frozen potato strips
are packed into tightly sealed, i.c. airtight, packages and stored at normal freezer temperatures of
approximately 0°F (-17.8°C) to about -20°F (-28.9°C). The oil enrobed par-fried potato strips contain
about 10% surface fat by weight of the potato strips. The total fat level is about 22% and the bulk
moisture level is about 43%.

Example 2
Frozen shoestring-cut par-fried potato strips available to fast food restaurants are obtained for

additional processing (e.g., Payette Farms Shoestring Frozen Potatoes, J. R. Simplot Co., Caldwell, ID). k
is understood that such conventional frozen potato strips are derived from whole potatoes which have been
peeled, cut, water or steam blanched, and possibly dried partially with hot air. The potato strips are
thereafter par-fried in vegetable oil for approximately 30-60 seconds at about 375°F (190.5°C) and frozen.
The resulting par-fries have a bulk moisture content of about 70%.
The above-mentioned par-fried potato strips are further processed: First, the frozen potato strips
- are fried a second time by immersing in Primex 108 vegetable oil (available from The Procter & Gamble
Co.) for 3 minutes at a temperature of 335°F (168.3°C). The par-fried potato strips are then frozen in
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Accordi ngly, the disclosed enbodi nents are considered in all respects to be
illustrative and not restrictive. The scope of the invention is indicated
by the appended cl ai ns. i
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sorted and graded Russet Bur bank pot atoes are peel ed, washed, trimred and
cut axially into shoestring strips (0.25 inch by 0.25 inch). The potato
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g[c_?_; rU]Sg7/ 06396 WO 97/ 4Ried Potato strips to form oil enrobed par-fried potato strips wherein said
surface coating comprises from 2% to 15% by weight of the oil enrobed
par-fried potato strips;

said oil enrobed par-fried potato strips have from 34%to 54% bulk moisture and
from 8% to 30% total fat.
7. The process of Claim 6 wherein the oil coating step (b) is preceded by reducing
the temperature of the par-fried potato strips, preferably wherein the temperature
reducing step comprises promptly and substantially freezing the par-fried potato strips to
a temperature below -17.8°C.
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Dot a0 Stri ps. oui t abj FPoleBaERdpolat sifsiating Abulk morSARAIRD Ierq 0! ©
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have from 34%to E%;{O%?l B%\ahgean from8%to 30% total fat.

7. The process in the oil coating step (b) is preceded
by reduci ng 9t he Theaypecess of Claini 8 whereprathe il ceafing step(d) is precqsied bp radueing bl v
wherein the %W%fﬁ%ﬁ@%mﬁnﬁgnpr I ses pr orrpt |y and substantially
freezing the,par- L1 od DOLALO SLIL RS0 sBip el iiRT Balih 5, BY P wikhes Lt 1 C
PCT/ US97/ 063@ik-enrobed prebake par-fries are characterized by the following thermal praigrties at
- oven finishing temperatures:
(a) thermal conductivity of the crust region of from 0.1 to 0.3 watts/m°C;
(b)  thermal conductivity of the interior starch matrix core of from 0.4to 0.7
watts/m°C; and
© surface heat transfer coefficient of from 5010 400 watts/m2°C.
11.  An oil-enrobed par-fried potato strip according to Claim 10 wherein the fat in the
oil enrobed par-fried potato strips has a free fatty acid level of less than 0.8%.
12. A process according to claim 6 or 7 wherein said oil-enrobed par-fries are
.characterized by the following thermal properties at oven finishing temperatures:
(a)  thermal conductivity of the crust region of from 0.1 to 0.3 watts/m°C;
(b)  thermal conductivity of the interior starch matrix core of from 0.4 10 0.7
watts/m°C; and
(c)  surface heat transfer coefficient of from 50 to 400 watts/m2°C.
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(54) Title: OIL ENROBED PAR-FRIED POTATO STR
(57) Abstract

Disclosed are oil enrobed par-fricd potato strips suitable for oven finishing comprising: (a) par-fried potato strips having from about
34 % to about 58 % bulk moisture; and (b) from about 8 % to about 30 % fat. The par-fried potato strips have a substantially uniform
surface coating of oil or fat. The surface coating comprises from about 2 % to about 15 % by weight of said par-fried potato strips. When
oven finished, the oil enrobed par-fried potato strips have substantially the same taste, quality and characteristics as French fries that have
been deep fried.
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