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PCT/ US97/ 06392 _ STORAGE STABLE FROZEN PAR- FRI ES
POTATO STRI PS : BACKGROUND OF THE | NVENTI ON
The present invention rel ates to frozen par- friied’ potato strips conprising
about 38% t WVO9740Mout 58% noi sture which remain fresh t aBETHIPTR6I02

frozen storge. More particularly this I nvention relates to parfried
potato strips for subse T'(ﬁﬂEE | )R el pel tO .
consunption. The oven flgnl she |es qta@eﬂ?u ﬁtsgnrbtq%éﬁ]éﬁtrg same texture
and flavor as deep fried French fries. Further, the oven finished
fries show a vast i nprovenment ghbrERSE SV, 1,. conpared to
commercially prepargd r-fries / ' 2T ovenflnlshe

French fries are on'gh c??”?h'@ VERISR FARS R ROL praLe, ps ‘g\"‘wsa‘é,\"’varl ety
of French alfontj B poistere whigh Muetfsﬂemmmmw bMork pimuﬂueml ce and

home use. Frengientién ﬁdmpibt fokatoPsirips for su | 8k laf® Qveh PridrSto” FT €NCh
fries" are served in od. rest aur tm:{\/bst est aurant s

i ncludi ng |ar ge"“?m ?’Bﬁ&ﬂ!ﬁ@‘w pame Wéﬁ%ﬁ‘ P‘rfgq’lf?'@nch
fries from t he Frendyfriss hnhu.ﬂlewwﬁnm&qﬁuwamtl'_ unlmmdmndﬂa(ldnuhml naf er

pan-fried) ratRgipakdd Mﬁﬂhﬂﬁﬂi&' shed. Pr €PAring French

fries fromraw pot ajoe he fried potatoes are'converted by the fast
f ood rest aur aa%"'ﬁﬁ Uﬁé’? Wifle-vaasty

pot at oes and tlﬁl!dbmheproductsmpmdmedforbéﬂhm«aﬁdm-w i!-‘mbhlﬁMMmoMps,l ps has
been wi dely adegiie ?Wﬁwp&m&ﬂ&%m em.mg ant ages
W t h

they offer. A few ,of the recogqnl zed advant ages assom at e t e use of

chilled a gt 39 preges the frozen Yfser s
know t he exact mtpmﬂheﬁmatm (Memaﬁnpuﬁ'ﬁtdyrﬂgsmgb mhmahstroqwte pforti on.

In addition, UpRphe irne.tﬁpm\ow Jedhdd B e fast focdl O 20€
and inventory control, assures uniform aI |t T om one season to anot her
and reduces  TeSayraBiqs consgmer iptp 5@?‘5 A

maj or probl em conf rmmfwﬁammmmmmémmwm
finished Frencipe, fisy MRW& Jdﬁfgatur Mesodidiet With fhe R of chiliéaS

finished by fryin ot 0| nportant es o rench fries
fini shed by ded¥ g‘ﬁ}‘lﬂ@ ‘ﬁé@%‘mﬂ?ﬁrﬁ‘%"b% gymbersof crust .
However , Wﬁmmmhpmnga hﬁmwa hpar-fied potstoed sieplifigener al |y

has not been pPQRSing miideR, \‘g.g“f,&g!iape,qd redddfs OVen
finished products are I"ca I eatlﬁ‘[ery, touﬁﬁ?mgrl er an ess
| ubri ci ous t harfo® "#g‘?'@g“ W%ed by frying in hot oil or they tend to

be linp and soggy anmmbmmuhaymmmmmawam are
recogni zed by Té@wﬁa{ﬁww br A Lﬁ%mmml f'&ﬁ
res om

restaurant operators. As resut ast foo rants

oven finishing F""”hﬁ"ﬂsm ﬁ%?@ﬁ'@ﬁmﬂ'ﬁ"e?‘m
Several net hodaum.tusmmrmdt Wgﬁ&ﬂmm@mﬁwﬁm oles dend/ or

shapes of p,p,a{c{, Stbn ARiGred. 187 ﬂ%@ﬁgdmr Eai |,§,|§§I g rove
taste andd textura characterl st'lﬁ?:ns s I'ni Sh y%%ﬁghﬁ)her
than frying i n Myftiougthan Fregch fries fnished by, frying in byt ofl orshey peud 1o bylirpn.ang sogeyiapd
not have a crisp crust. msemblemsmremmmdbytheqmmmerud,mmpmlﬂy by
fastfoodmmopsm MamhMMmums'um:mwmommeg
Several methods e:us_t for modifying pu-ﬁy proessmgemdmons andlor shapes of

pr act i cel use
However,

" United States of America and US, 4,219,575mea:oAmA k-'oods,tnc A method for
- preparing par-fried French fried potato strips for fast food resta uqnshthS Patent 3,649,
305 (Wilder), wherein potato strips are dehydrated to reduce their moisture content by 10%-30%,



United States of Anmerica nd US. 4,219,575 issued to AMFAC Foods, Inc.. A
fret hod for preparing par-fried French fried potato strips for fast
food restaurant is taught in:U S. Patent 3,649, =i 305 (WIlder), wherein
pot at o st r wanememsdehydrated to reduce their noi sture contmﬂsgbfyaiﬁ% 30%
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bl anched, par-fried for 30-90 seconds at about 300[err]F to about 400[ery]F
(149[ er r] C t o blenshed, pROGfdor 0GP semonds at about 3009F hesbott BOIZE(149°C to about 204°C) and

Anot her net hodmeli goednosed in-U. S. Patent 3,397,993 (Strong) conprises

bl anchi ng raw tato l?}/ st eam.or -hot water and dehydrati ng
the strips in hot af¥ 52 "’d&/\';@‘ bt 90793 rong) comprises blauchind gy, The
strips are thewﬂpamwmeot\w&@ddummmmpsmﬁm]ﬁu@%ﬁtw&@ and

then frozen t Opeas 20%. THe QA ardthéd phekFied forl30.68 [s@brdd f)375%F (1 frozey U.S.
Pat ent 4, 590, 0%(3“ S@dqggﬁs di sclpg%es gubj ecting got at(gocs lrmldpghse“t Toanchi ng

par-frying 100 seconds at 360[err]F (182[err]C), intermnedi até .

freezing at -40[errQ.k m@pmmqe)mgmmmemmmmampmbmﬂu@wﬂymg

par-frying forfﬁsﬁnwmﬁzﬂw%@&ﬁ. M%&M&i@mﬁ@&ﬁr@% fid ez' ng.
imte

Wi | e these processes na r Qi enment aste s

texture, they GiTRItAYing 2“%?‘ d60°F (18T angblgst repaingd pot at o stri ps Whl ch,
when baked in an ovWisile the\pmcauimiynivide lihitd nfpPoverii in taste and texPethéydd natNd

flavor as deerNI&M%?\;%rpﬁté%Ww%n‘%@ﬂﬁe&@ﬂ f@ggea%;’&yg‘e noth| ng

addr essing off durtn
The present i ni&¥e Y "ﬁ‘P‘D mﬁwwﬁmamweg t hat
have good textﬂnvadevelopmemdnm'eolomaﬂgefl ni shing. Additionally the present

i nvention consists ‘ﬂ: Hﬂuﬂt e ttioPdof: ,g,gso?swm%%% F?‘“__Ct.?ﬁlemsétor %S]E?Iblag

frozen partially frie 0 produ nor e "spec
potato stri ps.uponoven "W& 6%W'b&FW‘WW§f?P%§MfNMMMtended

to be fini shedstdnage eatddtroaéh paisily!fidd ot Plofiucts) ikie spktifically partiallf Bied poticsmip@ Nt ent

(e.g., about Qii@ﬂmﬁ are f1| ed by

baking in WH oven, t %%#P“%e““?goe‘?eﬁn&f%&%f&ﬁ? mm‘f"é'gﬁg‘g'ferr] 10

m nut es) and tﬂ@’“ﬁWP%@&'FWé?'@"UWMIW‘hWW ?Tfp“’bﬂ‘l Big® and do

not have a crisppvex mtakeﬁmekhdabeﬂlohbegbamﬁglﬁs)ﬁiﬂﬂﬁﬂﬁuﬂelﬁ’l’eﬁﬁegﬁbﬂlysurface

texture, the pﬂﬁﬁﬁawamﬁawﬁg, chﬁJ P Biorrdd Surfdce <6020
rie

H20). However, frozen pot at o str| S %ﬂl corrprl se Iess
t han about GOW#MWG’ H’e‘Q‘E’FB‘ﬁ"‘H"ﬁG@%@P'Fé&ﬂ- 56%'129) However, ffopeg, or s
during stor agepaamdmmmmumnﬂnmmmmmm%ﬁ&nmw&d&&op&immi@ff-to about

20 F (-6. 7hfbt ggmure? o o t al
angj/e(r);] cgrdboard Afthoug‘?‘um I S deve{“%) mﬁtwéﬁyﬁﬁﬁ% P?Q-;%? mi 2 enot
be noticeabl e YREACrmEL ‘Fl%‘?@d ﬁ?@&ééﬂ‘%‘}’“‘ﬁf%@% i t is
very noti ceablwnmhm%mmwmwmmmam&, it is very noticeable

VWhile not w smmmg WPQ? theory, it is believed that the conporents
responsi bl e or t‘ﬁ' | avors vol atilize during the fryi ng process
or

and that any of f - f | Yuilseet wishing fp-bebpyod by, theory, it ds believed that the gompgnents.
di | uted by t hefotshé offBavas vmélmmlproéammmheniommg: inatictFrefich fiBVVEVET
in the aremaskedmdlordnluﬁedbyﬂ:eupﬂkeofeondmmedoxlﬁomtheﬁ'ymgkettle. However, in the

frozen pu-medpomsmpsmcmﬁnishmkedbym:mbmngmmmem

wdbom'doﬁ'ﬂavonsnotvohaﬂmd,maskedordlhncdmd fore the stale or cardboard
flavor is quite noticeable. o

Commercial par-fried potato products are often sh:pped overlongd:suncesmd generally

must be stored for extended periods of time in the frozen state ntabout 0°F (~17.8°C) prior to

ultimate purchase by the consumer. 'I'hepomompsarepmmlly &d, then frozen o chilled and

- packaged. The packaged par-fries are shipped to mmmn\s,gtmes, or ultimate consumers.

During shipping and storage and until they are prepared, the products are refrigerated (i.e. held in a




_frozen par-fried potato strips that are finish cooked by an oven baki ng

*process, the stale or cardboard off-flavor is not voltailized,
masked or diluted and therefore, the stale or cardboard flavor is
qui t e noti cwaldaores Commercial par-fried potRETAUSITANCcts are
of ten shi pped over |ong distances and generally nmust be stored for
extended periods of time in the fozen statg at about O[err]F (-17.8[err]C)
prior to ultimate purchase by the consuneg,..The potato strips are -

patially fried, chilesisaterapsald-fiomae temperdtusey of phgut 35°F to:dbd $HEWALEE. to Fheut TR2Dlenged
par-fries are shkuamchowm&w&ﬁmﬁawmp@me&mewdﬂgm@&ecmmnms

Duri ng shi ppi ng arlﬁ%qstoras%e and un& }ggi@bgyméo Ihe “C')a(vj.lﬁl ts are
refrigerated (i &" m'ﬂ)} &7/°407

PCT/ US97/ 06392  produce ready-to-eat French fries.

3 nmf&@rzlcmdsém&gf&m eﬁmr leBipBihAibsy hlabsdt  about

35[err]F to abo out 7.

held in a froze f'é'ﬁﬂ%‘{gg‘f'f# BQ‘FJO] f’é‘%é%’éqﬂve)‘mpﬁ%r to
consunption, thetoks Gelses.-@?i’.fmnanmendtbemse lifesomwhat, butmmamrideddoipm ato
strips are recongtd M&Qﬂnp&ﬁuﬂwno@&mﬁtﬂk%ﬁﬁ%&cﬂ@#@lﬁ%} frob b0

m crowavi ng) to produce ready-to-eat French r| es.

Therefore, it cAlrguionHarm fnieUnd Se4i ng storage stable par-fries,
conpri sing | ess than Aséolingly, it is an object of the present inventidfd(4/providesfrommeparfiiel aetatecet ai n

good flavor when, h@ﬂa%&@ﬂf&&%iﬁoﬁ.ﬂeﬂwib&ﬁ‘t—n% boek £, At Ur e
storage (eg., [err] % ;]er '.8H'79 er L can extend the stora%e I|fe
sonewhat, but is not "‘P'B%QIF'“QVGP %’ff"‘ tion to provide chilled or frozen pryfri
terrperature i's MWMMhmmm&mem&%MW#@) frozen
food storage and . pis a furher cbject of the presthh SilentidhUb brdtldeio2dn

Colprriel plrkides, Wi
St at es. - Accordin n ob e the
present inventi JH“TW%M@"W‘B‘Z%‘W’?P‘F&‘&%&% ?'t"e“df‘
whi ch are fl avorfrisitpetstoes thathavehten figished byldeepiiying When st ored at about OF
(-17.8[err]C) to 20[err]F (-6.7[err] Q). It
i s anot her objective ofthe preseps / i jde chilled or frozen
par-fried potato L MMAR F St ~temai n fresh tasting
upon cooking, parti cahapm}ntwmomal«mg:psseﬁrtp@ﬂz mﬁbd:wwoatges that are flavor
I't is-a further Qb &fhe1da 1 bbfin Wied 26red at bRV (19/8°C) B BouPIPERs. Jo£0 Thd proeast f 1 i ed
pot at oes, which when oven finished, wll have
substantial |y t FR"EEsesEmsof o5 and textural attributes of French
fried potatoes that @hve rbbenmqmmmodeotmguwmmtofml&mmabnm
SUMVARY OF THE | NVENTI ON ggog; - The present

;P\é\eg'ﬁron is a proce(%)s fomnﬁgehgarrng E iwfrregqﬁﬁos%}%ooﬂtrrgs thatgg‘)ﬂé‘t

about O[err]F (-17.8[ er r]|aBut 270°FA133%D 1020¢ubI3 TFE168°05 for'f timershfijient @ fimthay reduse s S

conprises the steps Of:  ihe moisture of the potato strips to a moisture contenl ¥ )rom aboktSH4d dBéin ¢ he
noi sture of potato strips 8;6'0"3 noi sture content of ‘not | ess than about

60%
c) freezing said partially fried potato strips.




(b) partially frying the reduced noisture potato strips in oil at a

ﬁerrperature of from about 270[err]F
(132[err]C) to about 335[err]F (168C) for a time sufficient to further
reduce WO 97/40708 t he noi st urrETAIsMPs3”2I ot at o
strips to a noisture content of fron about 38%to about

58% and (c) freezing said partially fried
potato strips. WQ 97/ 40708 o .
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DETAI LED DESCRI PTI Ghé present invention relates 1o hodels G55 Bibparind) WSHHe is@ble pelnith G3zchO 2
process for ar| Ny storage stabI e par- fried frozen pot ato strips.
As used here| erms "par-fry"“or "par-fried potato strips" refer to

potato strips that As used herpip the tegescpardiyh preeardidpd posate, strigsd esfier togetofswips hay pr ocess .
(eg., deep frym@)msbq&:enmahadaaﬂemya@tpmme&,deep:ﬁyﬁgymh%aatuav@mlsed- _
As used herein tt]Flf e, storage stable"” refers to"par-fried potato strips
t hat devel op PR ely no stale or cardboard-off-flavor during
storage at about O[Aew]iﬂr(inme?w@[ gerage @pbl¢ ‘refirs topar-fHGH potato Jifips thatdevopitini: C) f or
at least 1 mory fo sle or cardbosrd off-flavor dfih WM&W@@@@MMQ@‘F%%&)%@

procedure V\hereinfo products aretreated w'th priof to their
consunpti on, et £ or exanple, by frying, bak| ng, broiling,
m crowavi ng, heati rthgusedhmin wdarefeuastmmvﬂqusdmmuwmcal ly,

cooking entai l oﬂt@ﬂﬂﬁéoﬁﬂm?tn &m E‘ob'&&‘m 08 ﬁiiﬁg,&i:

As used herei r?st he term ﬁ's hé ﬁJHﬂre*ers tomée'dl l'e fatt subs%ances in
a general sendkdtoas 1}? b Sqoking 'r‘&*t"g" SF fhe

consi sting _essfmdt ially of tr| gI yceri des, such as, for exarrpl e soybean
oil, corn oil, COtmmW%uﬁmr%@Hmﬁ%ﬂﬂﬁﬁﬁbsﬂﬁésmp ngu’al%rtsc, coconut
oil, fish rd éilé@/v which ma have en, art|aIIy or
conpl etel y hyd'?" ﬁéﬂ"@% oils cons ﬁé‘}/%" sugh a3, §5_ ¢ oxi ¢
fatty materi alesmxbgnnpﬁ,cvpewﬁlmsmm anolatml. mﬂogrlerwdanhmhﬂsqocmcm

refered {0 asf G b, il Suay e Hial el e t..wmblful ly

i ndi gestible e.terns |n er¢g eably

As used her ei dse.q ax well %W&?l%ﬁéﬁ“ﬂgﬂ“}"&?@?@% °ﬁ§ een

previously usedbtfedtoasfat-subsnﬁxteywvhgrmmhtmwmlmﬁlhaﬁlzﬁublh&cmeﬁoped
fried flavor. mdnoir-mmdmm ghdiyused here| n the term"finished" refers to a

product that has b ted to a ess frying,
n crowavi ng, oven %55‘4 "E‘Fn%fhf' {Sﬁeg%'?%'awch%%ﬁtpﬁféﬂ’h%ﬁm

As used her ei rfryingfor such sinieshapibhas flevélopadfified fladrer s t o a product that has been
subj ected to an Asm@!ﬁéb%%&@@&éﬁoiﬁo&x&%hﬁm&&m@z&&%t0 eat

form Obvi ousl dvanta es of the itj:on cannot be realized
until the par "\fﬁf‘{] Wﬂﬂ“f'ﬁ“ﬁfﬁwb j a;‘sﬂtf%mas a forced air

As usedhmmtheterm "oven finished" refers to aproductthathas been subjected to an
oven baking process to convert it to a ready-to-eat form, Obwously, the advantages of the
invention cannot be realized until the par-fry is cooked, asbybaking inanoven such as a forced air
convection oven, a bot air impingement oven, a combination qf._mﬁarﬁ_d radiation and convection
oven, a toaster, toaster oven, a combined microwave and eonvecnon oven, ot a conventional home

The present invention reduces the development of mle,'wd_l)pard off flavors that occur
- during the storage of chilled or frozen par-fried potatoes that compnse about 38% to about 58%
moisture. Thepresemmvumonubasedinpmonmesmpmmgd overyﬂ\atwlwn potato strips




convection oven, a hot air inpingenment oven, a conbination of infrared

‘fadi ati on and convecti on oven, a toaster, toaster oven, a conbined

m crowave and convection oven, or a conventional hone oven.

Unl ess ot herwosmo38at ed, al | percentagas, ratiosor: propor PEHHSERP2ssed
herein are by wei ght . Pot at 0 Processi ng The
present invention reduces the devel opnent sof stale, cardboard off flavors

t hat occur during the storage of chilled or frozen par-fried potatoes
that conprise alrothaba@aoRs moisine ivis ¥R to fry the potale wiing incoil having ajemperatre of fisent i on
i s based in par aboad270% ¢132°C) to2BAYIEYF (163¢0) ummapamaﬁpamralma moisture level\O

97/ 40708
PCT/ US97/ 06392 of from about 38% to about 58%. - 5

reach about 60% noi sAupther aspegt of the presentjinvegition ebw‘gpntﬂn@sm@nmasﬂmpwﬁ oi |

??\élsg)g a telrfpe[]%foﬂﬁﬁa&fmflhanﬂ?sofsmngeart]iﬂaﬁtgbﬂzl?@?mw“ﬂ-ﬁ)'cﬁGeﬂh@mfmﬁ?:?l:
unt i t tato stri r.eaCn_a eSLI’e [ sture

from about 38% 13‘3‘0“5 gb‘fnéﬁgfdpwb‘&g 8 PRrotH er aspec %?df &P present

i nvention is badnentienshavesignificanthy betteryflavon e, less stale orfcrdbpard jgfiflavor) than French frieput h t o

o s 1 e 0 S
an oven using par-frlres ‘&é’?‘é@&"ﬁ’é&'&”&?‘tﬁ@ TV, unperied Mhite pefgfoes are o it

i nventi on, have pefaying iAoy ety ofipetatoey is adceptable, f¢ri instance Gamet<Chilk Bdrly Rose, Riasetiboar d
of f-fl avor) t hamufl, P BISW, | Ism‘yom. Triumph) KRB Mdniridk; DRy &b, KaRRd, BouiyOCeSsed

par-fries. a ance t nt vent.} raw
unpeel ed white SOFUFHSRPRME @'6‘{/% ‘F’olpm%hnl“ %F@E’Ss@?’ﬂ“é&ﬂﬁﬁ} c‘?‘*%ty of
pot at oes i s acc®pwai/PangofRela Sorda Red MeGiRee; Red Pordipd, WWRM%MEM
Rural, Peach Bl @uperidaotepbdsViking of WhitéTREke. KBWNVEDRGs priviired mkuss@shm 05aCo,

Kat ahdi n, Bount rokee, i ppewa, _Ear|
Cobbl er, La Roué%‘hdmw&sg}g&m “% P’g o mm')"“ ‘%ﬂ’i’fg‘&im‘ﬂ“ La
Sor da, Red MG @edflavardnthe-Ginat French fyRwesiuest nswnuanwm@qwsemwh s wilh o

Superior, Shepodiy wi dié Jbthtosed Vihis RridBESAI odt\WBIN Bétweeh Hiffiréne §pechE 6f fadioésQnd!S €

Russet Burbank dl.n potatoes in the practice of this
i nvention to ob@'ﬁaﬁ"fﬂ%wb’g"f‘ TR n of internal texture and

flavor in the final Fecnaewesiereywabeds phsled. trimmed.spred) 2ad ssecupiposeipsafiadesiedaiztjual ity
of French fries asdn muwmrmnbthﬁ:w@oﬁe&saﬁ&w&eﬁhosﬁma.:,mme«amm will

occur both between t eci es of pes. and the age of the
{4t o SRS SR b TR

potato within a® Q)e i3 pot at oes are washed,
peel ed, trimmed, sor indb pragticd ofthepresegt invemtion it istprefepest that theypothtosiripsigiovy) i the art
and shape CUSt Osiderickis ®6luskDferdii eﬂ&MgrﬁoﬂsmﬁpisaMammmb@omsmpsm

spiral cut, Cr'nklﬁgﬂ%ﬁ%mmmﬁra' ouSibbiod ol S 1505 Sost DRGRS 11 N0

pot at o strlps an Stri

OtherpomoMpswh:chmaybeusedheremarehlwnmﬁtemas “crinkie cut” strips.

Such strips usually average from about 5/16 to about 1/2 mchmcross-secnonandfromaboutzto
about 4 inches in length. :

Also, straight cut thick potato strips (known as regular-cut")ofﬁmnabnutSllstoabout

172 inch square in cross-section and about 2.5 to about 5 mches m length may be used. Larger

potato strips of the type referred to as ! smkﬁ-les"myalsobeusedi:_mlcauy‘th&poutosm;:s

have a rectanguiar cross-section of about 1/2 inch by aboutr'l,l__:s inch. - Afier cutting, the strips may

be washed to remove surface starch. S

The potato strips are blanched according to-conventional procedures known in the art.

" ‘This is done to inactivate enzymes and remove excess free sugars from the surfaces of the cut

" strips. Typmllytbesmmueblanchedby mmmnmhmwaterafiatempmmofabmn 140°F

(60°C) to about 200°F (93.3°C) for about 3 to about 20 minuws dependmg upon strip size.




I n the practice of the present invention it is preferred that the potato

“strips known in the art as "shoestrings" be used herein. Shoestring
potato: strips, as used herein refer to potato strips that are from

about -3/ 16wbowsiresit 5/ 16 i nch square in cross-section ansgckwssmeaisaut 2.5 to
about 5 inches in | ength. O her pot ato strips which

may be used herein are known in the art gas "crinkle cut” strips.

Such strips usually average from about 5/16 to about 1/2 inch in

Cross- sect i on A}fERtTely e HEiRS thay be bianched in steam, ¢ jsumgyphetic P%We@fﬂbnﬂtlzmthlo

Al so, strai ghimimtet. thi ck potato strips (knovvn as "reqgular-cut") of from

about 5/16 to abou},on R‘J‘M';#%@q“?%ﬁ s% %eg_eéedsagcgrd and abgut 2.5

to about 5 inches In 35( s of the
type referred "l"b°da§"°“§t"e ant.r Fog dnstaneg, the-potaty Sms !!'J'eht S“WW Mﬂ}oﬂﬂlmese potato.

strips- irkhiersion tepsd FAMULADN exésd Sizars O thé RFpsGhayWe Qredted Witk sodidladity about

Zi gricﬂch. Aft%rmp%o%gawg”#‘aghegénré%gm"anorfmm#%“gbe \Aﬁ e&lﬁ% rerrgve surface .
convent i onal pusart wedalede Rpplisdto the surface ofi the strips in order toT¥i¢lda desired davel of rowmact i vat e

enzymes and r edldr\ieveRiheabduring Sequsii) £ MO redttidnts ABMR iPdhe el Rayaldb be
strips. Typically the strips are blanched by imersion in hot water at a

t enperature o%bout 140 F . (60[err]C) to about 200[err]F (933C) for
about 3 to about 2@Rarblanchingand the optighahyeaunsusndescribad|sbays, the potato strips are diAlied 7/ 40708

ZC;F/ U59t7/ 06|392nd pm'tla!lytdehydmed to udxtl)ce lhglmoismrﬁ contentto no lower thantabougt 60%. Aﬁl}' of the 6
ernative y S e C at .at no errc pressure
for about 2 t8& ﬁ @Oﬁm"’mxn ‘S%P‘Me p"""‘°"i"1?i'l“f’ %{3

bl anchi ng st eps fwhwnpb.tsaw@m!ztthq potstorsgrips bdiemdeataedmgwmdfﬁgntmm&ent i onal
met hods  known (dsiged) abait 350°12{176. ES B¢ st abbild S 1P Bbit 26 miruted. RK5pridHRY, € pobieP] €Ct ed

to additional water lon steps to further |each excess sugars or
the strips mad ey pedepyired Py heap ;s e i spmvestion ove o g SREIRBRRPRL O4o8 OEINPP)

chel ati ng ageheatingse d condingtion yirewat/fored aisreerivection ayén. t Migrowave iopmdio-Bepinrose (corn
sugar) may al 39npRayBlie#d to the surface of the strips in order to yield a

desired level of b or de u ent
processing. O her P&%ﬁ%ﬁf“"ﬁﬁ’oﬁmﬁé B‘ger"‘r‘é%‘sr‘g‘aﬁ'ﬁ 1o progyee. d.
After bl anchi n@mmakmeﬁmpﬂoﬁmgawmpéﬁ@em AP QU0 FWF MW Pot at o
strips are dr@ngehydmwoﬁmdsd%mrelnﬁkmcdﬁamraﬁwdwmprﬁm&@ﬂmdm sture

content to no.l qwer, t out..6Q% of conventional drying
procedures us &8 q‘?‘ﬂ"f"ﬁ'@%‘r%ﬁfﬂ%""&f é’?’"’fl‘?‘?‘gﬁhﬂﬂ é’e Be used,
such -~ asM&bmu'msmmﬂvMGWh@MUmmefﬂytsmmmamm ar r at
t enper at ur es  gf abbui SU3YF @Mtfmluﬁﬂﬁowabom sd LomB1e¥idid fafi

St 1 pe ) be R0 fhol 00 i el ey s Srw%%%%@%%%ﬁ 8?“ an’
| npi ngerment 0¥l ip the Pptato Pmmmeatblw in 1975 by theiA. Vi (Phblishing] Gor. dnea Westony ced ai r
convecti on OV, Md%mmﬂmg-wuency
The dehydmed_ potato strips comprising not less than about 60% moisture may be
subjected immediately 1o the next pasfrying step or they may be cooled, chilled o frozen prior to
the next processing step. Methods for chilling and/or freezing potato strips arc well known in the
art. For example, ﬂ\esﬁ:ipslhaybesubjectedmabhstofcoldairatatempetamuoflessm
about -20°F (-28.9°C), lmmersed in a liquid refrigerant such as liquid nitrogen or contacted with a
liquid reﬁ'lgermt whlchlsatampuamn below 0°F (-17.8°C), preferably below -20°F (-28.9°C).
One may also use any of._the fluorocarbons whichi exist in the liquid state. Particularly preferred is
the use of liquid nitrogen.
The time required to achieve the desired degree of chilling or freezing will vary depending
- on such factors as the temperature of the refrigerant, the size of the potato strips, etc. The freezing
| may either be a surface freezs or a total freeze. 1t is not essential that the surface freeze be



.drying may al so used. Dehydrati on may al so be acconpli shed
by ot her nethods known in the art used to produce conventi onal
par-fries, e.g., frying at tenperatures of from300[err]F (148.9[err]C) to
390F (198. 9[%9?/@708 During dehydration of the stripsPEHUSIHR ur e
content of the potato strip is reduced to a | evel not | ess than about
60% Any conbination of the above |isted dehydration processes may be used
e.g., parti al dryln otato strips with hot air followed
parfrying of theeomplisped ﬂ"é?’l" yliquid refiigermty ope ey use a refrigergt "‘e?ddﬁ?“’%ﬁ[é‘l’r] F

(185[err]C) for eaim:w:meﬂr-ﬁbdahmshpﬁﬂaymeﬁﬁjadmdmmnedfdokpﬁaﬁamdrmtbum
strips conprisi °C). & o 9=E§2| Qi; =

stepg arena/ell rl"GF\S\/n” I N t‘ﬁgbhg?n?ﬂ %Bg?s?g%se%{ ﬁw‘ a&qﬁ tE&;Pot ato
Processi ng, publ%&WHhM@WA“WWPM?@ﬂW@‘WW legsgher por t |
Conn., and edit el eiugl dVabour BedF@8.5°CAn Alirérhativelyl thé potato strips may be placed mT#l&eezer
dehydrated pot atg kB S o1 (204, bR e BAG Sl ol T 0

subj ect ed i mredi ar next p ryr'ng step o e cool ed,
chilled or frozefitprior to t he next processing step. Methods for
chilling and/or freezing potato strips are well known in the art. For
exanpl e, the st rl';.pg ﬁy be subjected to a blast of cold air at a
tenperature of | an about -20[err]F (-28.9[err]C), imersed in a

liquid refrigerant s@hWWWﬂW"@ﬂ”MM&%WMHWﬁMNI i quid
refrigerant whi cdaibie il &tia téinper@iiiie of fdm-tibSut BROPFOM/ alR3 8ok ﬁsﬁ"cl;ab&[t%ﬂ‘d)@r,aumc

preferably bel ow 2. 28 9 SPRS of t he
f1 uor ocar bons whi cﬁmlé%“%‘“ ﬁw%@os’twg’f’e”f W%""ﬁf’y"?pre rrea S
the use of ||quute|a*rm§8?ﬁgé’n=fmb!y, ﬂnsﬁymsmpnsmm'edetuaweﬂrewmef%t%wwteve t he
desired degree Qi'bom‘,bzobﬂ‘[lB@CWabﬁnﬂemmﬂoﬁWﬁﬁMmﬂb%t310°F(14m wuch

factors as the t ur,e of. th fori the Qg t

strips, etc. é Z%‘?Tt)nﬁnymg& F“hbg ﬂ' ‘Eo sur Tere o a‘ithfotal
freeze. It is nd(‘hMrmﬂaﬂﬁﬁvmmmhmﬂﬁM@immm-wbmbﬂhmﬂ40708
PCT/ US97/ 06392 strips are immersed in oil ammpemms of from about 270 °F 10 about 335°F (l32°Cm 7

acconpl i shed by wﬁlﬁiséf()f m%el wtgo + eriﬁ%lntm.]mr P&é"nmcff'g’to 2PJ"? 8;,‘l‘gerant

in a gaseous state e par rips may be

subjected to a ctut &t Q!“MW‘I“WY&MW%ME @il gpray which surgpunds
(-17.80). A conwww%mﬂﬁmmﬁnumventlonal bl ast freezer or a-

hi gh | t t ted
Lo0a blast of col d aSieslionf bacSybs MRS ob DZdblsf] @ a3hd b ioddl SoBHRRET ©
about - 20[ er ] F RORBGDS ey e epled, il on e befoe: cnering s ecendcmesos @eﬁmm
placed in a fI‘eep'b&iosmlx,wmmﬁﬂmmﬁ\hllydrﬁlwmw&mﬁhm&ﬁuaihﬁﬁ@rI’] 0,

of a suitable si & ﬁim ﬂgg}ﬁ;gl [

" Par Frying di %%% rg'#‘e o aL{)ﬂh Pgdﬁa“mﬁnprl Si ng not | ess

t han about 60% rﬁemml‘&vv'ﬁékwrl?mwhﬂethew-ﬁvinstmmyranse about 10
aboutl20mondsorahmemlﬁmenttoreducememolsmreconwntofﬂlepommmtonotless

than'about 60%.- Following the first par-frying , ﬂxepm:tmsmaybecooled chilied or frozen.
Coolmg,chthgorﬁmnsnscondpmdbymysumhlemeﬁ:oqhmmtheartmledueethe
temperature of the potato strips. R
Thepﬁ-ﬁedmsmmmmmgnmlessﬂamabomﬁo%mmmmpar-fned
onceagammamondﬁyerwhmtheoxltempemunmgs&omabout270'l-‘toabout335°l-‘
{132°C to sbout 168.3°C), while the par-frying time ranges from about 60 seconds to about 360
seconds or a time sufficient to reduce the moisture content of the potato strips to from about 38% to
about 58%. The actual time required for any given frying step.is/determined by several factors;
" including the specific oil temperature, dimensions and temperatire of the potato strips, the batch
size, volume of the frying kettle, and initial moisture content of the potato strips.




edible oil at a tenperature of from about 270F to about 335F (132C to about
~168[err]C) for a tine sufficient to reduce the noisture of the
potato strips to a final noisture content of from about 38% t o about
58% - -Pref ewoidhores hi s frying step is conducted at an oi | powmsemsdezr e of
about 280[err]F to about 320F (138C to about 160[err]C), nost
preferably at about 290[err]F to about 3%0[err]F (143[err]Cto about
154C). Any variety of edible fats and oils may be used to par-fry the .
potato strips. The Optionally, thel panirids oftiliepreseatinvemion compsising §8%m\58% woistwe aylei shed i n
a si nglg fry p.s-q&teas ?smg%ﬁﬁiﬁhmytamﬂﬂf ﬁ'ﬁ@%mprmnf at ree@k@,tF Roisthrk.| Rs"t“ﬁ%“%S[ -
imersed in oi]l a eratures o rom.abo er ou err
(132[err]C to bmgq%é ‘F' Srp"ﬁ %%’&F‘%ﬁf&tj puliplsce the
moi st ure of thmmatt@sﬁterm@vta@ﬁmmwmmmzsond freezing). Feoefore, B30 O her
frying techni quag cm&cﬁhﬁﬁeﬂiﬂd pesBréhd pau&m% .@«tﬂ&ﬁt.ﬁ%%mémmx mifufeD

surrounds theg ato str wth hot oi | {h%/l ng using an oil foam
Dehydrati on an®f% @'i"h %’ %Wt“%ﬁéﬁ dhickley of abgptocess
wherein the  270°F to ghowt 3355F 632’1: pabont 168[38C) 10 etheelthe panifries ©d final mfnmi editeltef or e
entering the sgaemdbodtssywfid 66 sseel Ne bl anched potato strips, which may

have been partially drl%ﬁsv%%h hot air are fried in the first fryer at a
hi gher oi |t ORBE; e RrEtem invension haye 4 Yyl raqisugs of aboyt 38% 1o ot 8% o of

the first fryemdnsnigetofsbonéiamabeut 200 FPreferably, the pap-frivlh patdto PO havé frdnk-about
(148.9[err]C tw/ﬁb%hsk&&uﬂ%mw&éphﬂ%P%&M e SAEmblRMe, bR GG’ 1 OM

about 10 to %120 seconds or a tine suf ICI ent to reduce the

moi st ure cont eMEEERY %P 3oy} 5% bl woigtyge. Frgfergblycthe par-fried potatopsteips havs w500,
Fol | owi ng t he M%Wﬂmwmmmmmmybmmmhdmdm:l | ed or

frozen. précey MW&M*%QE%WI ng is conducted by any suitable
met hod known in the ‘art to reduce the tenperature of the potato
strips. The par-fried potato strips conprising not |ess

t han about 60%dide®lsire are then par-fried once again in a second
fryer where the oi It eiilié Pgm, it &) t 335F
(132[errJC to %@O'Hﬁ t=é68 Plgrr“%&?mw\?\ﬂﬁ?e he ?ﬁ@%lrng' ti h@%ﬁg?&from
about 60 secon y“m"““y pr mpdified-Qtherwise.r Fdib ady reduce

t he noi st ure cellatuisstie forfuse imbdpint B¢ wt Whited Pdedf Glidw, b, ehbacsed ARytem oil, com  about
sover al f aot or Sl G Gl of AmARYot bt ol S Pkt 31, SBKR Bl DY
and. t enper at ur'Z® Wﬁ@"ﬁﬂ?@?‘g ‘Pg'em g‘ﬁ?ﬂ"’f"‘m edipry ghan S8y AidE ot ¢ he
frying kettle, malodsmmmmmmmmmlummwammawm

WO 97/ 40708  giis may be conditioned or flavored, see Fl a Su for al
PCT/ US97/ 06392 1 on

Pt v s 1 T
i nventi on conpm%‘é@wgg%ﬂﬁﬁ%?ﬂr@ Mtlg@)mdus Patep %l B4 78 A MR fing

commercially aaldil abl e par fr| es conpri si ng at I east 60% rml sture. It nmust
be rerrenbere&hd{,, W gHcedidessubiP have

been subjected to nmu t| ocessr n ar-fry_ and
freezing, mul t AP PR W?qulﬁ'é ‘aﬁ?ﬂ‘ %‘”"I‘ﬁ@?"@&'ﬂr "%ﬁﬁ’rf"""! usi ng

commer ci al | y prolyobfiswycheid polydsiess,cd pmv@wslﬁed wlyol polyesterser r:dmbmqimtdﬁmultrhe
par-fries havegpg i sibtinkes may mm&mt greater than or equal to 60% prior

pr esent

t o subsequent fryi i n_oj Vi n ture of about
g y lytheedn% o?o the potato strips has a free fatty acid
level no greater than about 0.8%.

One reduced caiorie fat that has been found to be useful comprises a fairly high level (e.g.,

at Jeast about 85%) of combined MML and MLM triglycerides, where M is typically a mixture of

Cg-Cyo saturated fatty acids and L is predominantly behenic acid, but can be Cyo-Ca4. See US.

Patent 4,828,196 to Elwman et al., issued December 9, 1989 and U.S. Patent 5,288,512 issued to

- Seiden, February 22, 1994 for the synthesis and more detailed description of these reduced calorie
fats.



270[err]F to about 335[err]F (132[err]C to about 168.3[err]C), to reduce

“the par-fiies to a final noisture content of from about 38%to about
58% The par-fries of the present invention have a bullk
noi st ure of WKsBMO7083% t 0 about 58% and a fat |evel RATAEBHEI %6501t 0

about 25% Preferably, the par-fried potato strips have from about
40% t o about 56% bul k noi sture, nore preferably about 42%to about 54%
noi sture, even nore preferabl y about 44%to about 50% bul k mi st ure.

Preferably, the par- fiPs ¥Mipoklds origlysesidss, ayg, fapher chagpoterized by hayipg,@ a8y aeid 5hout
22% total fat, ruposifneéhichabrhpyisds Homakino 8% HOfbout 60% bebined O {gasaated falty and

nost ref 0% I
Edible Gls P &@Mjfbw‘%&%&ﬁeﬁ%@?ﬂ&%é ’t‘%f%"g‘az? fl%&om abﬁ!le pot at o
strips include #eabgH &% behenicfiiypidti c fats and ~ oils. The 0|Is may be

partially or conpl et BkaﬂgEﬂ@iﬁdlﬁkmthfmmua&anﬁdmhbﬂ,afuﬁt s and
oil's suitable f%lie %L#E&:QM&:&L&M&&.FJR:&%L&TBﬁ%er&fihloﬂ@(m&?!d

cottonseed oil, cano

oi I, safflower @rqwdeds'tmeﬁfov@#d&v'?ﬂe ft, 98 o fescpmiped bpeaﬁmsmalmw Bhai n
triglycerides, Phtérsl 01 Cl el Jouichafl bR AIeElAR COIRERY oT ToMidBRY? VSIOITPNG) 3t todNppd§57s hor t
or medi um chal n g.atty aci ds and |l ong chain fatty acids (eg.

Capreni n-1i ke) and the |li ke or combinations thereof. If desired the
oi | s may be conditi of¥dpolyel” fsimeens p pelyhydrisaloptiobcpnining aydegst fpifsbiziflom 4cfe 1k

Substitute for Bp®éxyilgdups) Polyéls include sugaram orbsydckhfided)aRAckHarked, QiUSrisadchaRdhs),

Technol ogy, pp. , ke P 04 Yan

al .). '?sgr &%hokd‘%é‘?;"ﬁ%g% ”(5" t%( ’f(i F}" M'Pejs} P‘VJ e‘r’?“gﬁ‘s‘gﬂ‘ﬁfw in"gl'id
properties sini ltrglycere), WWW@%@'@YJWWB’B Specific expmpleg)afcsuitable gusars.cHear and
Aanferr], f romatemkaimmmm&s Gamlxﬂo&&ﬁpmx,nmdymdmdx gnado&rmauyi ats,

pol yol fatty aci yester diverse r ol yol NesSters or
conbi nati ons of & g’é"g’ g'%&f'”‘tl\"“éa’ﬁed *%t‘i B'Eﬁ?ﬁ"%s s'Yrray a'fsombe used

her ei n. ma"°"‘*°’° Preferably the edible fat or oil used for

par-frying the potat stﬂolybmwhaﬁpo@eﬁ%&ﬁhwaﬁivﬁgalm4wﬁmw eater
t han about 0. 8%

found to be use?olrognﬁpr'??es a Ry r? l%gé&f%'&gr'o“"& f%&.ﬂf&.ﬁg@,ﬁgagt

about 85% of cdwiredusts qfinis m\mhe'mm@nwbwemy a
m xture of mgnﬁnasfa}sﬂne,m}nﬁmrpamwmema&hdﬁm@mnwwac.aemr '

predom nantly b | err r Pat ent
4,888,196 to Eh%u%%a%m . |ssu % gf §Jan E{#Sé’mﬁawms _
5, 288, 512 issuedmscmﬂma“séﬂuérﬂmmwfwemlwlmmmrw ltds psfamblediat s and
more detail ed deifscciandeQioletklesicoEend a6te! tharkla ﬁ.&hemwhydrml groufs Jérhe purpose of VO

I%Z:{I'f 8;8 g / 06392 being non-digestible. Typically, substantially all, ¢.g., at least d:out 85%, of the hydroxy! groups of
epolyolmestenﬁed.mﬂlemeofsncmsepolymm,tym@ﬂyﬁmameTmSOfthe
hydroxy! groups of the polyol are esterified. .-

The polyol fatty acid esters typically contain fatty acld radluls typically having at least 4
carbon atoms and up to 26 carbon atoms. mmfauymdndmalsmbedenvedfmmnamally
occurring or synthetic fatty acids. Theﬁttyaczdradmlsmbesammedorunsamed,mcludmg
positional or geometric isomers, ¢.g., cis- or trans- isomers, and m be the same for all ester
gronps,orcanbemlxnmofdm’erentfmymds.

Liquid nm-dlgestible oils have 2 complete meltmg pmm-fbelnw about 98.6°F (37°C)
incinde liquid polyol fatty acid polyesters (see Jandacek; U.S. Patent 4,005,195; Issued January 25,
1977); liquid estess of tricarballylic acids (see Hamm; U.S. Patent 4,508,746; Issued April 2, 1985);
liquid diesters of dicarboxylic acids such as derivatives of malon amd succinic acid (see Fulcher;

- U.S. Patent 4,582,927; Issued April 15, 1986); liquid mglynm s of alpha-branched chain
carboxylic acids (see Whyte; U.S. Patent 3,579,548; Issued May is, 1971), liquid ethers and ether

9




.The MM, LLMtriglycerides are further characterized by having a fatty acid
conposition which conprises from about 35%to about 60% conbi ned

Clerr]-Clerr] saturated fatty acids, aratio of (Jerr]-Cerr]
sat ur at ed webdrmerexi ds of from about 1:5 to about -25:1, amrdrissswmeéasdout 35%
to about 60% behenic fatty acid. By "reduced calorie " as

used herein is neant fats that provide ag at |east about 10% and

preferably an at |east about 30% reduction in calories relative to coln.
0i | . The reduffsrirantpipingthq neprenty moiety (sce MinjshiJ4,$. Katept BY624Hs Bsaed Ney e t95®al or i e

fats can be deiqm fin"Rtelsts GtpoligiRerob(Sed Mater &Q); utmmd.esmbmwwm 13,

Peter s, 1575?5%4 b §iyABice My bAEpebird 63 Mes? tla?::,____. QIzcmTPf%ﬂ‘g tsued VO 10

No. 3, 1991 meant a
pol yhydric al &'GHS‘P 1949}, dligiid polygstess; of frenyather Wﬂwmwwmﬂ(e%oﬂmor

gydr ox¥l g(rjouﬁkacnmP&idyabaim&lauﬂs. mmssx,{ys. Isued m&ac ﬁbﬁ;, rs of

“di sacchari des ugar
derivatives (gp&ﬂéj %ﬁ/ pgcom % opf'mg';tl“?glgéé’ll é% éfg 13%"98 rol and
triglycerol, P’WWW§ P?vﬂsrwl‘ liah@dwe‘v@meﬂﬁpebxaﬂwdeﬁaMI es of
sui tabl e sugasmcon&umibleﬁomnowcoﬁh@ohol S and sugar derivatives include

xyl ose, arabi nose, e b& po&ulegt%% It)1 %%g%lgsea ‘%

gl ucosi de, nannose
sucrose, raff PEYSEF (3M ie, body tempesaireso (Thése liquid Polyol Polyesﬁers typically com&/fnﬂ)pol yol

fatty acid pow@&ieewﬂs&amﬁ.gapmhmub VérNBveR fatrl 386 .ﬂ)sfoaa;eya gl d ester

gr oups. Pol y I fat acid ters at cqntal r |es ty acid
ester groups RRoTen oL Ca8 t‘% 5“%8"8 Ea‘t[

di gestion ar epdm wazh%mmqusetsmaimmmmmmnmmw of
ordi nary half of hE Fafly 36RCHEoRrafedin® tRpoipiskiinoletiiChacaly RAGrRA YOI fatty acid

Cubstant 8l |y non- SHTPRR &mﬂ‘e%ﬁ%%ﬁ%ﬁr?mw st SR Pe R,

body. It is thoseskilledjinshe memmwsﬁmme arhnsesvhfqaﬁw omomdyie yeaoeryeganf t he
pol yol be estaem»ﬁﬁ.mémm‘}m &l 8 thel €

I I t t th
pur pose of "mb‘eg“ﬁ'g‘“ﬂaﬂa’@f ”es r@a%"‘féw?%%%m?r o'
e.g., at | easpf%véwl fﬂ!tyfﬂclﬂ,h’ef %yéwoﬁ?wwgmyﬁswt“m 2,831,854, 3A80.}1%6] yol are

esterified. Ins&immmfmmsmeapeﬂmmrm&mwm& wWhith &kfied 7 tO 8
of the ltm‘eme otﬂmrarﬁfs Il%lf}acng reiﬁeg\nmn ?m

The pol yol faf'fy acl d es F? I a| APef acf“'c'll rgaﬁmcpaﬁs

typi cal I'y hav Fegreperatiprefdiguidipolyo polymrsoamb‘afwaaemem«wﬁths presp® inveptioton  at onrs.
-(I)-Pezsn{ ﬁfat?lca% i|ﬁd E Gﬁl}se\?ﬂd@a&k)ﬁ d.radi cmngf: n gm%mm,v{agcugil "
unsat ur at ed, %ﬁ%ﬂ‘?’ﬁ’@é 3 E%é‘l Yﬁ%‘n 8'?“"8@0%5 i s‘%ﬁ%ﬂf"%"l ., Cis-
or trans- i sowmmmmcﬁﬁe sane for all ester: gr oups or can
be m xtures of difpayok bty hd eﬁ&iﬂﬁmwﬁda&tempemum of about-DEBIF B7°C)

(37 ar 0y " Sk B hino BRI ol iyt B 8 %yesfﬂ‘sé’% 3 LerrF
Jandacek; U. Swlmwwmmyawmwwdmmmmﬁwmwm iquid | qui d
if)ﬁ ?Ir SZOf 1E9r8|5Gi bl S‘Fﬁ@giﬁ%w f (?1 car boxyl i cﬁggs‘g‘g%lsllﬂdgﬁsggd
deri vatives o%’hmm '@ ?"5@{ e Ful cher, U. S. Patent
4,582,927; |ssued Bijver i egs i d tr| gl yceri des of al pha-branched

chain carb ,;,gg,, i ssued
May 18.1971); i %W%t her?ﬂﬁé‘lg?ﬁﬁwmmmmhm&m“

€ esters groups comprise a combination of (a) Cy2 or righer unsaturated fatty acid
radicals, C4-C1 fatty acid radicals or mixtures thereof, and (b) at least about 15% Cpg or higher
" saturated fatty acid radicals, preferably at least about 30%, more preferably at least 2bout 50%,

most preferably at least about 80%, long chain saturated fatty acxd rad:cals
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esters containing the neopentyl noiety (see Mnich; U S. Patent 2,6962,419;
| ssued Nov. VPQ97/4980) ; liquid fatty pol yethers of poPGHPSRH6ER (Sece
Hunter et al; U S. Patent - 3,932,532; Issued Jan. 13, 1976); liquid
al kyl glycoside fatty acid-polyesters (sea Meyer et al; U S. Patent

4, 840, 815; | ssued June 20, 1989); liquid polyesters of two ether :
i nked hydr oxypol ycaiuistleypsptarated fagycacid gidigals coptpip ptileast &g preferably frora 124p 26, mgreo d)
(see Huh][l et  al grefidably. frdnni806 b2, ot PifeiaBID 18, Ic&madvaemmoxmmnt&)émdyl quid
esters o R e nt
4,861, 613; Issue‘é% %g? %ﬁlﬁ&d? Mﬁﬁy 40%' @m\/ﬂ é\‘ﬂ&lmg%pglr&eabyr?g%rs |%tr!git ed
herein by ref er‘@ﬁ’é’éﬂ“"%?sSweWhwhﬁ‘ﬂwwvﬂlm‘hwmﬂﬂlﬂﬁéﬁé@f% &om F| uj d
Si | i cones avai | zhb 26, o prefeiadly £3)EaHaf toms. The long chain unsaturatelfifty B6d Makalslcditey aci d

I t t hat d h ] I L
of 9. 6F (7] or Prepel o ikl Gl el bt i i hf Gl o

pol yesters typlwéliqnymmdfﬂwwmdm lfaM%M ehpin (issnampal) ity asidhi gh
pr0p0rtlon O]f G&afa&]uafpmu&ﬁh e st dhiin &id 16hg gﬁmf mﬂfa@&ﬂrﬁncﬂhgbwenats#w
proportion o er or_hi e a case
of those |iqui CF'L" M%B(#QEM ?‘T@\ffﬂ{g‘“%f" ﬁm P%‘BB?%‘B‘%Q'B? acid
unsatured C[er rl}ldlels fmqgh!!rlhmliwueﬁ upsnmamsamsndmtshaslamlwhalf of
the Iat é y aci dsmjrrﬂﬁ@itp%ﬁﬁ_lt_ﬁ&mi Blbdee, gﬂamf%{a}s&ﬁ,r @gﬂ&nﬁ?a .e?éamh&.aisl %
unsat ua e UI ol yo ci ol yest er an be
prepared by a ViPl¥e 'I “‘}‘L’&’Pﬁﬁ‘g@“&{* RIS o ¢ .
These met hods i stebilityclthe mmm@mdfdimmmfaw mdndlpblmreﬁ(md eﬁmnlgaof or
sugar al cQiudle) snint mmnﬁhmék tmlnﬂﬁuw.ﬁa&gl dpbaf),S Usi ng
a variety of catal ysts; Iatlon of fa yaC|d
chloride; acyl at*P8 (S?“p'?' fiestnons ¢ '51 W“Z@‘P‘é"’a%ﬂ?‘ﬁ&% Ffd

acyl ati on chaif mmmmwmla grep teicqsangete (laraghidste)s docosBenate (ehenatskanpl e,
U S. Patent Nosm,gosg,a&, ), @l hexhBf3anoate (cerotased, 963, 699, 4 517,360 and

4,518,772, all of 0L por at.e refe enc i scl.ose
sui t abl e met hods f\(l)\lirh e%gr’f'ﬁﬁslﬁﬁpfg% lf‘g‘f L’BB'?‘? ‘g}“gﬁ %98 but
non -limting, @mmmwacluMhWMBmmloﬁsmmwﬂm acids
pol yesters swta.bwust@;smarrm}h@daa@.ﬁ g tlel38%dIpb estb:@\lﬁﬂhh%

TR g ks et
i's incorporat edshbydmehimwatﬂmaﬁmwmwblyﬂlwﬂmlsyésnmfwu

Colnt gl nt btehenl Cat3éabt Gbout 80%) ofthte dglred6l F Qhsathriced, ¥hoRt Cchdth R&h)e&%ﬁﬁf-] clfﬁiﬂat hare
solid at tenperatur u err | ave
the ability to Wﬁ%?f“? % fam fp&ﬂkﬁ*“é gﬂt %#%&ﬁ&ﬁ%ﬁ&“&%? such
as |iquid polyothe respective pyrsisyturatec:ftty agidschoving fioinyB tof ratbinptoths. Similaslyirspesendcbild i n
appropriate anvwist&mm &ﬁpﬁﬁ n&@cﬁd&%d'wﬁamm%&edésﬁﬁ&h pake Oi |'s

Fgggl es the;soz?q‘lg{%g E % 1&8 éeste{%glgﬁgg&zrlgﬁzgfﬂgﬂeven%“a SSI ve oil

Di ver sel y Est er¥fiogeajated) high [erufip rapessed cojlfatty acids can be used in P’&?eofprmw@dwcl ass
of suitable solMmﬁleWM%asmmmbmztwmom&m}%d are
t hose wherein the eﬁgﬁ’f 3&% Qgrmrrtgse onbl na f (a %

hi gher unsat ur at®d* ?"g'é‘l% i r'F°]°° °§'E%S7£'§

radi cal s or m x¢xampls by distiligiof., Arcemainplenf sopuce ¢ibasthembhdlpols&ﬂwmare]hmmlehl gher
saturated fattyggafdwe diah ﬁ%ﬂ%ﬂﬁﬂlﬁ@&gﬁ&c& SrciéraRbibd of0 Whed WirSse is

preferably at |eas bout  50% at | east about 80%
| ong chain sat W%@@?W@HH@WB&PE’W@WMG ‘b“"ymmy'”“““"““"“"s’
the resulting polyester has a molar ratio of unsaturated Cg acid radicals to saturated Cog or higher

" acid radicals of about 1:1, the saturated Cyq and Cyo acid radicals being about 28.6% of the totat
fatty acid radicals. The higher the proportion of the desired long chain unsaturated/short chain
saturated and long chain saturated fatty acids in the source oils used in making the sofid polyol
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Sui tabl e unsaturated fatty acid radicals contain at |east 12, preferably
from 12 t owd®4ov08 e preferably from 18 to 22; nost porasemosiszy 18,
carbon atons. Suitable short chain saturated fatty acid radicals
contain from4 to 12, preferably from640 12, and nost preferably from8
to 12, carbon atons. Suitable |ong chain saturated fatty acid

radi cal s cont ®blyesers, theanorsteffizignt the polfestery il be finy thein ability to bir@hetligui@@n-digestitle
preferably 22gjgarbon atoms The long chain unsaturated fatty acid radicals

can be used X es wWth ea al.l
proportions, as i sﬂa’l SO f'ﬁ'é"’]égs! V\m 'ﬂ'émglrﬁl???' "Q‘H@T‘E"ﬁm ﬁ'&yf‘%g chai n
saturated fat ragicgigordnixtaresi thegeof; to (b)longchifain sabwated futty adidytadicalshia from liontd:15mor mal ) )

fatty acid  about F: ﬁobraakb@ a.rsenoiamh&aka)fwm mealﬁhe&ﬁ abemlﬂo aodet 4laOgk: Chai n

saturat ed fatta?é g &Mq as  we ““lTong chal n unsat ur at ed

fatty acid ra feraply ALy §U|table Iong chain unsaturated fatty acid.

radi cal s for use mmmwulmlzblpoywmpmmmmmmw ed

radi cal s suchj uéﬁdésﬁdﬁfs@k@ﬁ&h@na lﬂy"sdcﬁ&ﬁkm ﬁhﬁé te,
o uncapry radi cal S Suc i

el ai date, and .eru upsat urate

linol eate, ar &M/ g’&nﬁ'ﬁ'@’egf"f“ﬁ?ﬁ‘é e qilawate, the sacitolhexasster of petmitolei apd arachidic fatry
docosahexaenoatidraditals it @ I:Prawlefratioxthekaffinoseoctacster of lnbleib andibshgnic fahemd radicals
rmnounsaturat%ﬂaﬁmoﬂlms.ﬁém.a&ﬁgmm g@* @Joﬁaﬂf eg-;,

Exanpl es of sul_tabl e short chain saturat atty a

acetate, butydicts maditmplnato. the si5rope-fetagster of oleic and fchey
decanoat e (capmmtmt)o,mammmm:'&,l(nohuhﬂtbdiemcﬁumdlmlkamﬁwﬂﬂmwe | ong

chain saturat gg,f suit6de Hepta? fHa Gahes: s RinAialy
docosanoat e (gﬁdgga?&a%éﬁé’mmw?{tdet raggsar‘?gat e (I gnocerat e) Sad‘m

hexacosanoat e ™} inamolarratioof \\ voq fatty acid radl cals from
oi | s whi ch cont ai nFiswkiag agevs, suth 2 st ipepper, dbitet, lomion;| arganlic shay i@radded to the oiladiai n

unsat urat ed 1 Sliaike Bl SRR e Al oS} Wil S| 81 A 43 Ut iARY a1

saturated fatty acids can as sources of fa aci d radl cal s
in preparing f Phpt ghe 3foremsntionsd fisting of @F‘?"E%’H"&I“‘??P‘Y‘Hé"’m‘y but i MessiYy/ sol i d
bl end type of supgestivgtiofhe widb raggefofisdditiveswbicieme suitdbiipcforiseig thefpaatticy oftlisi peksent r om such
oils shgibgdor ef erably contain at | east about 30% (nore preferably at
| east about 50%; referab st a 80% . of .the desired

| ong chain unsatu% 5."}?’5&?&&%\ #dr"’bﬁﬁf"ff““‘”‘” Pa5at urat ed
fatty acids. Iﬁwnsdmempbmpspubluduigdmahot bmiedfttammcsg ‘weopheints awd TBHQINSt ead of
a mxture of chelating awnﬁ( f&ﬂﬁ%&)%ﬁﬂ%ﬁnﬂ&&%fﬁm@ﬁ}lﬁo&m Rkdgs having from 8
to 12 carbon atom; ¥ ra eseegﬁml fatté“?’%&"gg‘ or _soybean
oil fatty acids caﬁﬁﬁ@’ﬂfgg‘l Py leg prfrogrp.Chilfing o BP0 hur e
nonounsat ur at ey beatcomplished by métindeinowh ihdeary aci ds having 12 to 26 carbon

at oms, and har dene g dep Groomacting e et/ e ma&m He dl3GiyRGiEy O |

fatty acids can be used. in resp ctlve pure

t
| ong chai n sat?¥AEPRE S strps in &E“ﬁmt!ﬁgn‘?ﬁre o 5“2‘3"%’?‘8’6“‘"%
Preferably, t Mmemmm}snmmghwmmmm luxersa)cmdm)(scbmhei r

derivatives, Gughn Wildié'reqRind1® RhievdbiR G¥ledling it m?)éﬁ’-m e, by
distillation. An exarrpl e of sourc& oils for ese sOl | d poI golyest ers

are high ol ei detors as the Emperanrs of the e 3%"?&85? t Rosnto S l‘f@ﬂ?
hydr ogenat ed hitgfbeasutfatedfretze praiast theedé. Iltkmmnmmmwﬁembemﬁwtant ially

COMDI et el €515 L fpkd ebgchod S s goper s of

these two oils yest as a-folar ratlo
unsat uat ed C] @rffiedpemg siripamay e whi %Wﬁ&“@:ﬁ‘éﬁ‘mwwﬂ‘”s’
C). Aconveniexnmemodlstouseaconvennonn!blmﬁeeworahxghvelocuycurrentot'w

" where the potato strips are subjected to a blast of cold mratatempemtureoflassthan or equal to
- about -20°F (-28.9°C). Alternatively, the potato sirips may be placed m a freczer compartment, for
example, at -10°F (-23.3°C), of a suitable size suchasa commercial or :ndustml unit.

S are




acid radicals of about 1:1, the saturated CJerr] and (Jerr] acid radicals
“*bei ng about 28.6% of the total fatty acid radicals. The higher the
proportion of the desired | ong chain unsaturated/short chain

saturated awd%7@og8chai n saturated fatty acids in“the souEIEPTNsed in
maki ng the solid polyol WO 97/ 40708

PCT/ US97/ 06392 12

pol yesters, the nore efficient the pol esters Wi | n I r ablllty to
bind the |iquid nonqm r’l’?" g p”‘d‘"”"shﬂymps ar ratio

of (a) |ong chaam;mdstm woemdl &eezeymmalﬁ-mdbmteﬂmﬂnam mhbnunIOfFa(t ty acid
radicals or m xbyés Snk'@&hﬁ:ﬁ&ma}&m{nm ldg?ﬂ%uﬁ'&?&a&o&@kﬁhb@?@ﬂfe@%&&:& ﬁ%ﬁ

radicals, is fro ‘Preferably, this

ratio of (a) to Fﬁ)g"ﬁgédt"ééﬂ“é‘s‘"?%ﬁ’ﬁ'about 1: 7 to about 4:4, nost
pref erably from abouxddifionsl steps malp beipradiced within the process of the lnvemﬂxaﬂphmpmﬁg solid

pol yol fatty acidh mipies &mme.mm:omﬁnw;ﬁép.ﬂmtﬂayb@u% By medidd cal s
i ncl ude sucros tetrﬁbehen e tetracapry%%%g sucraose pent ehenat e

trilaurate, formnecydrocoloid, staesh. mote W enat e
di | aur at e, the enobeld iint ofi lor treatedtveith ta stirctode cqdddmnsolutidnei ¢ and arachidic fatty

acid radicals in a mgg),{n ei ¢ and
behenic fatty acid ?Egd | ca @&W@m@ﬁ;%@%&ﬁlﬂﬁﬂiﬁm %eéh?ﬁm&;na'{'%g*e

hept aest er of aVilk¥apt dpeadipg upen the quantity; of srips, dieifnitial temperayre, thefivpe pf ovepcandjthe
radicals in a Jwvé mtmsmammmubmmbmmwm f péddic@lacCimpitdncb/bieni C

fatty acid radigahsm m”“'m%dﬁ%oghemf%ﬁ@aﬁﬁv aq;‘%t er of

| auric, linoleic ancl behem C fatty a
ratio, and the W’%ﬁ’m"&“’"’é% W‘&@“W’@{Mﬂ'“hﬁfﬁ’ﬁm%ﬂ%
di - unsat ur at ed gemtal, highet ihemebaindnadvities and higher supficelhedd Girisfer dostfidiantsait ebsultasli cal s

in a molar rati pepper ,
butter, onion, :ﬁbré}f:par gﬂozf/at ‘3“54 fo § h@ﬂm@ﬁ&%ﬁ%«ﬂ%ﬁgﬁ%&m
flavor or modi fSPet i ap objerspr the presen S/‘“Yfé%?‘r"éW‘t"HﬁfE" fopsherocess ifor quigkly fpishing art

will readily frozenpmemqsri:em ammuhmﬁwmﬁmﬁman&é.lmwﬁmemfmﬂ avoring

agents is in NQo\ad bﬁhﬁﬁmﬂ!{;' f;rg he w de
range of addltlves V\ﬁéuﬁ are Sultaple orgﬁdérécfnﬁngﬁe practlce ofpénﬁ‘;

present watt/m-°C. The desirable thesmp) cpndpctivitics 3t oy temResay (Rt they ¢ he
art may be adddﬂkhm:mbaondegbhmmmmﬂvmﬁmmdﬁr»qam?wmm °C. Th¢ yi ng

the potato St iisms bablctily Betnd Ul e dud 60 ,gggat@?@wmgﬂﬁggﬁg&%d

t ocopherol s an chelating a

anti - f oani ng ag‘éﬁ't°§HQ%'§‘§““8f‘ﬁ‘éf"§Fb%I ysi | oxane) . After
par-frying the pot atToe stfnnematmfecmﬁtbm oD the fparofye 8. ﬁhmbd ofnegy elocify) ﬁem ng of

the par-fries tumperamare/ MY dﬁﬁ%"nﬁ"%ﬁw Igﬂ@g%mtf de teltSrad
The step of contacting the refrlgerant Wt ar=f otato strlps may
be acconpl i shedfoeticients are desirable singe this will W‘V"p%‘”ﬁ‘l“%f’%l““‘&t‘“ theformationiofer ant
or by sprayi ng monedistiad aid@eispdew meisturé éraseregibmin e \oven-finished FRAch &y. Thkedetiiable Of
contact i's | i Mt 130 ubedl cobticthef b e 5% ot fRlp sbdd StI1 P
becone froz ne reqU|re to achi eve thie e5|re egree of
freezing will Ngﬁlé msﬁg mafercoefﬁcnentmmcmsedasacmeqncmeo
enrobmgﬂteparhedpotatostnpswuhanediblefmorml whnchmcnasaﬂwconducﬁonofheu

from the surrounding air to the fry surface. msurfaeeoftheptebakcﬁ'ymyalsobemodmedto

improve the absorption of radiant heat from the oven. A typical method of accomplishing this

would be to alter the color, porosity, mdormﬂemvnyofﬂlemfm lncmsmgthevelocnyot‘
theovenmratthesnr&ceofﬂwparﬁ‘ywillalsomcreasethesurface at transfer coefficient. The
ovmmwhcnyshmﬂbehi@emughmwheveasﬂisfacmyheatmsfﬂcoeffmmnbutnot
'solughasmsMpawayanyofﬂ:esurtacemodtfymgagentprgyppsl described.
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factors as the tenperature of the refrigerant, the size of the potato
“strips etc. The freezing may either be a surface freeze or a total
freze. It is not essential that the surface freeze be acconpli shed

by the usewagomotosqui d refrigerant; one may use a refri gercEnissmoese gaseous
state. For exanple, the par-fried potato strips may be subjected to
a current of cold air at a tenperature bglow O[err]F (-17.8[err] 0.
A convenient nethod is to use a conventional bl ast -freezer or a high .
vel ocity current ofThamethods for determiing e uficmqisresme totzt finf of par-fried patatripeandd t o a

bl ast of col d g croéd pi-HicAPRAS fvipd ar® sePfortl RS- t han or "equal to about
-20F (-28.9[err]C). Alternatively, the potato strips may be placed in a

freezer conparéggﬁs : !!I AU H ” % ?E%EI e, at -10F (-233[err]C), of a

sui tabl e size Industrial unit. WD 97/ 40708
PCT/ US97/ 0639 2Moisture content is determined by a forced air oven methodasfollows 13
The frozen par-fried potato strips are then packed.into tightly seal ed,
i.e., airtight, 1. pamnifeglysgrind dp 8 trepresditatvie safple1d . poiaioeaipeﬁu i ekfaer @t ur es of .
fromabout -20[err]F (- vg&,g{a{i@pr&&ogbout 10F (- 12.2[err]C). The

containers may contain a | arge apgount of the potato strips, i.e. a few
pounds, or may 2. pe righapproximately-5 arymsiof, grownd swipip(weight A7 into a
Addi ti onal steps nay be pmmtylmdnmlbhloﬂdﬂhhe process of the invention

wi t hout departing Pflaﬁﬂgl ﬁ'ﬁl g! ﬁ g ﬂﬁ £ vhBY e For
i nstance the par- fl’zl es may treate )F %Rgmpmd o, 1"&“??:&2 art,

for exanpl e, coated w t fC& 2Pk f or ni ng hydrocol | oid, starch, potato flour,
enrobed in oil or ta4eat eadimndnnauﬁdvamhmﬁrdmamwmmﬂemmwm

The tine and tenperatur %oJl ?npg&wil[&g‘g g&%‘gt%g &%&?t he
present invention r ependi ng upon e quan rips,
their initial tenperat ur°!’°'“"c‘ﬂ’!f°‘! ‘ype of oven and the oven conditions,

and the thernal propertlleawe{gﬁ the [aish PGy @d dAEl sahylé ﬁacal&hepﬁrﬁeigawfare

i nportance are “t']gﬂ %t 'M!I‘r' ﬂw{ noi sture crust
regi on, the thernal congiIrl \}I{'&l/" sh Mg&éd""%v} ure interior
starch-matrix core,$and qah@msmmma@w&%m folleyst f i ci ent of the
prebake fry. In general , biMpseire < [pes ByR{A)LormBUCt i vi ties and hi gher
surface heat transfer coefficients will result in nore rapid transfer
of heat fromt&%&ﬂﬂ%@wh the fry, resulting in reduced cooking
tinme. Si nce | an o of th resent inve on to provide a
fast food process fof2 éﬁﬁ"‘t’ﬂ*? TR by %"R‘*““‘P?'B?'E’H“BL%E "ries in an oven,
these properties are of particular |rrportance The ‘desirabl e thernal
conducti viti esApmarstasen tenperature of the | ow noisture crust region in the
prebake fry are flrommmaex&hmsysﬁmmﬂdmsmgu&kmwmﬂ&m The
desirabl e thermal n.du {i v tlb@% Fnen tngerrrperature of the hi gh

noi sture core regl o) t‘}?m'ar fromabout 0.4 to about 0.7
watts/nferr]C. TRe Recimlmné heasingfelesk vity of the crust region can be
adj usted to the desgradibtbetiaide by control ling the - | evel of noisture
and fat in the crus ce heat transfer coefficient
of the par fry |55 W?’S’H #%’F@’% cslﬁ#éﬂaalr : tenperature, and
the nature of thé ONMMWM he surface of the par fry. Hi gher surface
heat transfer 7. viaf{dijisgat s are desirable since'this will generally

| ead to faster c%okkmﬂm“lbrlﬁﬁ anilmshe formation of

9. Dispensing pipette (50 ml)



nore distinct and crisp | ow noisture crust region in the oven-finished
“*French fry. The desirable surface heat transfer coefficients at oven
tenperature of the prebake fry in the oven are from about 50 to about
400 watt s/ njwo9@708The surface heat transfer coefficient i|BCTURMRd as a
consequence of enrobing the parfried potato strips with an edible fat
or oil, which increases the conduction of jseat fromthe surroundi ng
air tothe fry surface. The surface of the prebake fry may al so be nodified
to i npr ovatenigh apbsor ption of radiant heat fromthe oven. A typi cal
met hod of acconpl ishMeglylénettloride (Baker 98054331 be to alter the color, porosity,
and or reflectivit he vel ocity of t he
oven air at the su%lfgég}gg'?“?@i‘ %g"re#ﬁ;hg&? 15‘1|928 i ncrease the surface heat
transfer coefficiéhnt S“W‘(Fm’%é%ﬂ )r velocity should be high enough to

achieve a sati sf act oGusshwealiFishérangdopr coefficient, but not so high as
to strip away any of the surface nodi fying agent previously descri bed.
ANALYTI CAL PROCBDIEER WD 97/ 40708

PCT/ US97/ 06392
The net hods for !det ePFFf"m“hgfﬂf’nm%w%a@mmmw'ﬂwﬂqrathmM| ed

potato strips and enrobed par-fried potato strips are set forth

bel ow: ter S cont ent
i s deternined by a Wal &‘ &V en %Saoﬂ&g E@ﬁ%& (suttcent e b

Uni formy grind up a“ﬂb?%ﬁﬂ‘am)!'ﬂnwemmm%ﬁM‘Y‘Fﬂbts“flhwb&“lﬂ%nder or
conventional food prma&@mm") Accurately wei gh

approxi mately 5,grang %Q&U%aﬁ%ﬁ%@mﬁ%mkpm%%ﬂeﬁﬂm&g—ﬁp  tal

previ ously tarred met a F
di sh containing the Bgpiasswpoly forced air convection oven at 105

[err]C for 2 hours. Awumelywugh(!ofom&hces)mdrﬁé&ﬁhe@mdh(ﬂﬂﬁgoﬁﬂmp& thifbie, et al

di sh containing the éua @@ and allowto cool to
roomtenperature in esl r ‘over a desiccant such as anhydrous

cal cium sul fat e Place two or more Wpiling stonesiato, ya jexpraction, beakgr and weigh (0 ifowr placePhe
dried sanple and cal ftdrdneight dTexndétibgpRikedt boiliistones (weight "C). dried

sampl e (wei ght '¢B") W:a%&&%&?ﬁ#eﬁ%%ﬂt&%& th glresmnnseposmon 6.
Cal cul ate the per cent noisture o TOWS:
Pipette 50 ml of methylene chlonde into each pre-welghed extraction beaker with boiling

stones.

8. Setoil heating bath to 110°C and water cooling bath t0'28:3°C and allow temperatures to
equilibrate,

9. Lower the loaded thimbles into the extraction beaker containing the solvent and allow to
boil in the solvent for 60 mimutes with the condenser’s pet cock in the open position.

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

il Tumtheeondenser'spetcocktotheclosedposmonandallowﬂlesolvmtoevaporatefm
60 minutes. Turn the nitrogen purging gas on to a:dtheevapomlon

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

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

14. Calculate percent total fat as follows: _

%Fat = [(D-C)/(B-A)] x100 :
Accordingly, the disclosed embodiments are cons:defed
. and not restrictive. The scope of the invention is indicated by'-th appended claims,




% Moisture = [(A - B)/ (A)] x 100 Det erm nation of Total Fat Content
Total fat content is determ ned by a solvent extraction nethod as foll ows:

Appar at us 1. Soxtec HT6 extraction system wunit includes heating
bl ock and wadwaemscondenser. ' 2. Recirculating vetTEuvssmesde f or
cool i ng condenser. 3. Recirculating oil bath for heating bl ock.
4. Extraction beakers. 5. Extrgetion thinbles, 26 nm (Fisher
TC1522-0018) 6. Nitrogen purging gas 7. Vacuum dryi ng
oven 8. Anal ytical bal ance EXAMPLEE) 9. Dispensing

pipette (50 m) Frozen coMiflerdidy siideshii3-cut par-fried potato strips are an acceptable starting product
PCT/ US97/ 06392 P 8
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Mat eri al s (e, Simploj Pargfriest, 3| R, SHopiak C8yr Cojdellgle A BRI, proepysing history may
Boi | i ng st onesin¢l®lecaontrsdrand mmmmmaueggﬂed washed, trimmed ghd @i akinliyone

oi | (Fi sher TClQQQh(ZHt}%)sm (025 inch square4rossCEbcBiSn). YR Qbtath RHps AR bladched iR Ko water
Ctrips i a bl 2 s el gkl ok e %%Sgﬁev@tﬁtf*ﬁ&%?"@@ gt 21
2. Accur at 8% Wspghalmduedfsum arp ftheg peg-fried inppactiplly-yfirogphdesi Soyhenn [oil ((bdlﬁe‘ i ci ent
in size to CO“Vﬂﬁe'%faboutmforabomsoseeoEémL Ehﬁe@aﬁ&edf%ﬁhbﬁ'%ﬁ)m@&q the

extraction thlgsole recor vvelﬁ’g of th| nble + ol
(wei ght "A") %%é“l B o i?1'[‘!1‘!l,""and cap
t he | oaded t hi ‘mylpg'-ﬁmdtpmwk:apsp;\gamtghguhentofabomﬂ%mdafatcomelecfabnuf%| ass wool .

4. Accurately weiosgh 1k, mm:wwmmwmmmm, Rfingd1€
ground sanpl e, thlnb e,

cond time in'a 45 Ib. oil capacity foodservice frying kettle conwnmg Primex 108 vegetable oil
(blend of partially hydrogenated soybean oil and corn oil available from the Procter & Gamble Co.)
for about 3 minutes at a temperature of about 290°F (143.3°C). The resulting par-fries are
immediately frozen by immersion in liquid nitrogen for 20 seconds, packaged in foil laminate bags,
and stored at normal freezer temperatures of approximately 0°F (-17.8°C). The par-fries have
about 47% moisture and about 15% fat and can be stored for several months at 0°F (-17.8°C)
without developing objectionabie off-flavors.

EXAMPLE 2

A non-digestible fat composition is used to prepare the: par-fried potato strips in the
following example. The non-digestible fat composition is Olean™,.from the Procter & Gamble
Company, which comprises a blend of liquid and solid sucrose polyester. Sorted and graded Russet
Burbarik potatoes are peeled, washed, trimmed and cut axially into shoestring strips (025 inch
square cross-section). ‘The potato strips are blanched in hot water or steam and partially dried with
hot air such that the potato strips are reduced in weight by abont 15%. The partially dried strips are
then par-fried in Olean™ for about 60 seconds at an oil temperature of about 375°F (190.5°C). The
par-fried potato strips are then cooled and frozen in a blast freezer at -30°F {-34.4°C) and packaged.

The par-fried potato strips have a moisture content of about 64% and a fat content of about 8%.
About 1 1b. of the packaged frozen par-fried potato strips nreﬁmher processed by frying a
second time in a 45 Ib. oil capacity foodservice frying kettle containing Olean™ for about 3
minutes at a temperature of about 300°F (149°C). The resulting  par-fried potato strips are
immediately frozen by immersion in liquid nitrogen for 20 seconds, packaged in foil laminate bags,
and stored at normal freezer temperatures of approximately 0°F (-17:8°C). The par-fried potato
" strips have about 46% moisture and about 20% fat and can be stored for several months at 0°F (-

- 17.8°C) without developing objectionable off-flavors.
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“into an extraction beaker and weigh (to four places); record
wei ght of extraction beaker + boiling stones (weight "C').

Pl ace | oadedvo.piMem8es on the extraction unit andraise thel’WWto

rinse position. 7. Pipette 50 m of nethylene chloride into each
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100 Accordi ngly, the disclosed enbodi nents are considered in
all respects to be illustrative M restrictive. The scope of

the invention is indicated by the appe i ms. WO 97/ 40708
PCT/ US97/ 06392 Sorted and graded Russet Burbank potatoes are peeled, washed, trimmed and cut axially 16
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freezer at -30[ aboudI5%( - 34, 4[ err] ©) and packaged. The par-fried
potato strips have a noisture content of about 64% and a fat content of
about 6% About 1 | b. of the packaged frozen par-fried

potato strips are further processed by frying a



second time in a 45 |b. oil capacity foodservice frying ket “!Hugmﬂwmtmy““l
““Primex 108 vegetabl e oil (bl end of partially hydroge
oil and corn oil available fromthe Procter & Ganble Co.) for about
3 m nut es wooasbmEper ature of about 290[err]F (143. 3[ err lecrmusdfgganesul ti ng
par-fries are i mredi ately frozen by imrersion in liquid nitrogen for
20 seconds, packaged in foil |am nate bgags, and stored at nor mal
freezer tenperatures of approximately O[err]F (-17.8[err]C). The par-fries
have alihatis daimedisi st ure and about 15% fat and can be stored for
~several nonths at O[err]F (-17.8[err]C) wi t hout devel opi ng

obj ecti onabl e ,of f - flavors n- di estlb f at
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solid sucrose polyester, Sorted and grade Russe ur ba pot at oes
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about 375[err]F (1ed. S[Mz@@epaﬁihvfriedpomosumr fried pot ato strips are then
cooled and frozen in a blast freezer at -30[err]F (-34.4[err]C) and
packaged. The par-fried potato strips have a noisture content of
about 64% and 2a f affhR5AeEse AR Clalm 1 Ahrgtin thegpggato strips are fried in oil at a togperarure of sbept of t he
packaged fr ozes0°pan3.3°C)esboma10iE (O5464°C) ipEmélmee dfabout 2% bag sB&ed by frying a
second time in a 45 Ib oi | capacity foodservice frying kettle containing
A ean[err] for about m nutes at a tenperature of about 300[err]F

(149[err]C). Phe rmg“ﬂ%ﬂ‘ fohareln the,@pispre, of the potate stripss reduced in step (kY| at ef v
frozen by i mritying Cthe pdtatd sudpsiial oib iat & @Gpdtanir® bf Réin IVAOINTF, (132C)k1a Ghult 383° f Oi |

| am nate bags,g 96°C). and stored at normal freezer tenperatures of
approxi matel y (ﬂerr] F (-17.8[err]C). The par-fried potato strips
have about 46% noi sture and about 20% fat and can be stored for several

months at  err] F (The process of Clisd 3 S/3reinvihé iaitsire SRaecpom istigs ideduesitin Supad) by

IngfI'/ L|Sg¥?62392 cating the poléfo sttip &nhFdrEh air oven or an impingement oven or by heating in a combination 17

EXAMPLE 3 microwave/forced air gyen gr fombinption infrared/famped §ir¥en. 5 o peel ed, washed, and
cut into shoestring strips (0.25 inch square cross-section). The

pot ato stripsasare Or c1im P YherthlPdhEfar- aﬁn@g%k%ﬁn%ﬁﬁj foiag 11 C) for

m nutes.  Surtace water |s'renpve potato strips
by bl ot ting witieriedposd mpisturg potata strips from step (33,3t o temperatyrp, belaw WEL 8Dy | ps are fried

in Primex For rruI a 108 vegetable oil (blend of partially hydr ogenat ed
soybean oi | and CONLQLsk of priding FReea pbeRE sifhindr b fikver statite GhEPhored dBBRNY) T OF
8 0°F (~17.8°C) to about 20°F (-6.7°C) for at least 1 month comprising the steps of:
{a) partiaily frying commercially prepared par-fried potato strips comprising at least
about 60% moisture in oil at a temperawre of about 270°F (132°C) to about 335°
F {168.3°C) for a time sufficient to reduce the moisture of the potato strips to a
moisture of from about 38% to about 58%; and

(b) freezing the partially fried potato strips.

7. The process of Claim | where in the oil used in par-frying has 0.8% or less free fatty acid.



m n;_ut es at an oil tenperature of 270F (132.2[err]C). The IO mnﬂmm IH“‘HI“I

'strips are then frozen by imrersion in liquid nitrog

seconds, packaged in foil |am nate bags, and stored at O[err

17.8[err] C) wWObm4op®r -fri ed potato strips have about 50% P about
12% fat and can be stored for several nonths at O[err]F

(-17.8[err]C w thout devel oping obj ectiomabl e of f-fl avor.

EXAMPLE 4 Sqr. d Ru t t .
peel ed, washed, ¥t ri rmﬁa'wggfﬂ“ ‘%F'&Hqéf %"’d“‘p‘?’lsqgf’t“ﬁ?’léhg%ghf’?ﬁﬁ ’é‘??‘i?dpgr (eo 25

i nch square cross-section). The potato strips are blanched in hot water

or steam and thgn sume%mftmm@a.tmﬁmapalﬁrymgﬂuameﬁessﬁwﬁt@% wat er,
foll owed by partial drying in a hot air inplrngenent oven Ssuch that
the potato strips are reduced in weight by about 35% The partially
dried strips conprise about 70% noi sture. The partially dried potato strips
are then par- fried in Primex Fornmula 108 vegetable oil (blend of
partially hydrogenated soybean oil and corn oil; available fromthe
Procter & Ganbl e Conmpany) for 3 minutes at an oil tenperature of 335[err]F
(162.8[err]C). The par-fried potato strips are then frozen by inmmersion In
liquid nitrogen and packaged. The par-fried potato strips have a

noi sture content of about 44% and a fat content of about 15%
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VWhat is clained is: 1. A process of preparing par-fried potato
strips that are flavor stable when stored at about Oferr]F
(-17.8[err]C) to about 20[err]F (-6.7[err]C) for at least 1 nonth
conprising the steps of: (a) reduci ng the noi sture of
potato strips to a noisture content of not |ess than about

60% (b) par-frying the reduced noisture potato strips in
oil at a tenperature of about 270 [err]F (132[err] C
F to about 335[err]F (168.3[err]C) for a time sufficient to further reduce
t he noi sture of the potato strips to a noisture of
from about 38%to about 58% and (c) freezing the
partially fried potato strips 2. The process of aim1l wherein
the potato strips are fried in oil at a tenperature of about 290[err]F
(143.3[err]C) to about 3lI0[err]F (154.4[err]C) to a noisture of about 42%
to about 54%
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.| (54) Title: STORAGE STABLE FROZEN PAR-FRIES POTATO STRIPS

_ (57) Abstract

A method for p

frozen par-fried potato strips comprising about 38 % to about 58 % moisture which remain fresh tasting afier
- stomge at about 0 °F (-17 8 °C). The method comprises peeling, trimming and cutting raw; potatoes into strips, blanching, and reducing
1.the: moisture content of the potato strips to not less than about 60 %. The reduced mmsumpoeato stnpsarethenpar—fned inoilata
-} remiperature of from about 270 °F (132 °C) to about 335 °F (168.3 °C) for a time sufficiént.to reduce the moisture content of the potato
-strips to about 38 % to about 58 % moisture. Thereafter, the par-fried potato strips are frozen; The frozen par-fried potato strips are stable
- '{:(i., free from off-flavor development) when stored at 0 °F (-17.2 °C) to about 20 °F (-67 °C) for at least ] month. When cooked, the
- |finished French fries have improved flavor over conventional oven baked fries. _




