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STORAGE STABLE FROZEN PAR-FRIES ::PQr~ro STRIPS 

JIACKGROpND Of TRI JNYEN'f'ON 
The present invention relates to &ozen par-tiied ~-~ps comprising about 38% to 

abo11t 58% moisan which remain fi'uh tasting after troza. stirise. More particularly this 

invention relates to parfiied potato strips for subsequent. ·~on in an oven prior to 

consumption. 1he oven finished fries have Sllbsam.tially the~:~ and flavor as deep fried 

French tries. Further, the oven finished tries show a vast·bzi~i,M in texture and flavor when 

complNd to c:ommen:ially prepared par-fries which have~· ~:tlm$hed. 
French fiies are one of the most: popular ~ f'oOds. . A wide variely of fRDch 

fiied potato products are produced for both fooclsemce and·~---~ French fried potato strips, 

commonly referred to 111 "Fnmch mes" are served in most :&st··~ 1'StlUllDIS· Mosi restaurants 

including large rutamants and conswners prefer to prepare. the.~. fries from the troan or 

chilled partially med product (hereinafter par-med) rather 1b1Jt ~ through the procedUJe of 
.. "::'''.:. 

preparing French fries &om raw pota&oes. The par-fiied potatoes se converted by the fast food 

restaui'allt or consumer into products such as French liied potltOe$ ~4 the like. 

The use of par-tied powo Slrips bas been widely adOpted ~ fast food rescaurants because 

of the advantages they offer. A few of 1be recoanizedadvan.a.s·.lli50Ciated with the use of chilled 

and tiozen par-fried po1atO strips are, for example, Ulen kn.Ow ·,the exact cost, 1he number or· 
. :,, -;, 

servings and the cost per portion. In addition, use of the·~ par-fried potatoes simplifies 

storage and inventory control, assures unifonn quality from·one·season to mtOther ad reduces 
.. ·· 

labor and time preparation for servDaa· 
A major problem confi'onted by &st food restaman~ is· •ining oven finisbecl French 

mes which Jlave the taste and texture of lies finished by fiyina m: hOt oil. lmponant features of 

Frmcb mes finisbod by deep tying are intsior moislness and cnsP~,. of the rmst. However, 

heretofore, achieYin& dlelO product ehiracteristics genenlly ~ ~ been possible when tile 

~are oven finished. 'l'he oven finisbed products me ~·leathely, tough. drier and less 
. . 

lubrioious than Fnncb fties finJsbed by &yiDg in bot oil or dtey. f.ellCI to be limp and sogay and do 

not bave a crisp CIUSL These problems are nc:agnimd by dle'~ ind, more panic:ularly. by 

list food nstaurant opll'llOJS. As a mult fast food restaurants #ktom:prac:dcMlse oven fmJsbjag 
;•.:\. 

techniques for piepadng Fnnch iies. . . .. 
Sevclal me1bods exist for modi""·"" _11-. · •.· •• . .· Condbions and/or .. a.- of • ., .... pl1' ·u.,- proce$1Dlg . .. . ......,.... 

parfricd and fiw.ea poUltO slrips in an etfon to impn>VC .. talt'e, ..J~ '.lexunl clmacterislics when 

finished by methods Olbcr than ftyin1 in hat oil. See for ·ex!llftp~~ ·iJ.s. 4, 109,020 issued to The 

· Uaitcd States of America ad u.s. 4.219,575 issued to-AMFA~:F~ me .. A mclhad for ·.·., .. ···. ··.·. 

preparina par-fiicd FllllCh iied porato lbips for fast food re~·~· taught in u.s. Pllmt 3.649, 

305 (Wilder), wherein potato sttips are dcbydraled to n:duce. tbek:~kturc content by 10%-30%, 
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blanched, par-med for 30-90 seconds at about 300°F to about 400°F (J49°C to about 204°C) and 

then fi'ozen. 

Another method discJosed in-U. S. Patent 3,397,~~. ($•g) comprises blanching raw 
. . ·,.· . 

potato strips by steam or hot water and dehydrating the strips in bot air to cause a weight loss of at 

least 200/o. The strips arc then par-fried for 30-60 ~nds !It 37S"F (1900C) and then frozen to 

about 0°F ( • 17.B°C). 

U.S. Patent 4,590,080 (Pinegar) discloses subjcctingj>o~;Strips to blanching, par-ftying 

for SO.JOO seconds at 36()0F (182°C), intcnncdiate ~·at ~°F (-40°C) for 10 minutes, a 
·; ... · '•'·"·· .. 

longer par-frying for 2-4 minutes at 360°F (I 12°C) and blast, ~g. 

While these procasca may provide limited improvelJlents -~,taste and texture, they do not 

provide frozen par-fiied . potato strips which. when baked. in an oven, have subs1antially 1he same 

texture and flavor as deep ftied potato Slrips. Further, there ~ to be nothing addressing off 

flavor development during cold storage. 

The present invention consists of a process for produting par-mes that have good texture 

upon oven finishing. Additionally the present invcnuon consists ~ 11. novel pmcess for producing 

storage stable frozen partially &ied potato products, more spe~ificidly partially ftied potato strips. 

Typically par-fried potatO strips that are intended to be (mished by· cooking are relatively high in 

moisture content (e.g., about 60% to 70% moisture). When 1hc;sc parfiies are finished by baking in 

an oven, the bake time is relatively long (e.g., ~ 10 minutes} ·anc1 the finished tries are generally 

Ump and soggy and do not have a crisp crust. To shonen the ~I~ and improve the surtace 

texture, the parfiies can be fiied to lower moisture contents, (e.g. <6()% H20). However, fi'ozen 

par-fiied potato strips that comprise less than about 60% moisture~ to develop wdeshablc off­

flavors during storage at temperatures between about OOF (-17.S°C) to about 200F (-6.7°C). 1bC 

off'·flavor may be described as "stale" ancUor "cardboard". Al~01.&gh. •is development of off-flavor 

may not be noticeable when the par-&ies are finished by a dcep-fiy process, it is very noticeable 

when the mes are oven-finisbecl. 

While not wWU..g to be bound by theoryt it is believed dial the components rcspon51olc 

for the otT-flavors volatilize during the ftying process and that any ofF.flavors in tbc French fties 

are masted and/or diluted by ,the upllke or conditioned oil fi'mn tJiO ~kettle. However. in the 

fromi par-lied potato strips that are finish cooked by ~·.~':,.baking process, the stale or 
. . · ... · .,·· ·,· 

cardboarcl off-flavor Is not. voltail~ mukecl or diluted and therefore, the stale or cardboard 
. ·'·'' '··.-::·'' 

flavor is quite noticeable. 

Commercial par-fiied po1atO products are often sh~ oY,er long distances and generally 
.?.· •..•.. 

must be stoJed for extended periods of time in the mmn • at..~ 0°F (-17.S°C) prior to 

ultimate purchase by the consumer. The potato strips are~ ~ then tiozen or chilled and 

packaged. The packaged par-tries arc shipped to rcstauran~.-~ or ultim11e consumers. 

During shipping and storage and until they are prepared, the~~~ are refrigerated (i.e. held in a 
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chilled state at cold 5t0rage temperatures of about 35°F t0 1~t 4S°F (l.7°C to about 7.2°C) or 

held in a ftozen State at temperatures below 32°F (0°C). Pri~· to cOnsurnption. the chilled or frozen 

par-tiied potato strips are reconstituted (e.g., by rmish fiyiq in oil, bakin& microwaving) to 

produce ready-to-eat French fiies. 

Therefore, it can be seen that providing storage stable ~~fiies, comprising less than about 

60o/o moisture, that retain good flavor when baked in an oven is a difficult task. Lower temperature 

storage (e.g., ,S.-20°F, • 2S.9°C) can extend the storage life:se>D_ie\vhat, but is not an ideal solution 

sinc;e lower temperature is not compatible with a typical OOF·(.;;11.B°C) frozen food storage and 

distribution system in the United States. 

Accordingly, it is an object of the present invention to provide fronm parfried potatoes 

which are flavor stable for at least 1 month when stored at about O~ (-17.l°C) to 20°F (-6. 7°C). 

It is another objective of the present invention to provide chilled or fiw.en par-fi'ied potato 

ships which remain fresh tasting upon coolcing, particularly own biking, after fi'ozen storage. 

It is a :tunber object of the present invention to Pfe>vide ·1rozen partiied potatoes, which 

when oven finished, will have substantially the same crispne$S and textural attributes of French 

med potatoes that have been finished by deep trying. 

SUM~Y OFTHI INVEN'QOrf 

The present invention is a process for preparing . par•~ poiaro strips that are flavor 

stable for at least l month when stored at about D°F ( • 17.8°C) to 8bout 200F (-6. T'C). The process 

comprises the steps of: 

(a) reducing the moisture of potato strips to a moistun: content of not less man about 

60%; 

(b) partially iying the reduced moisture potato striJ>". in oil at a temperature of from 

about 2700F (J32°C) to about 33S°F (I 68°C) for ~time sufficient to further reduce 

tho moisluro of lhe potalO strips to a moishlrB c:on~t of :tiom about 3SoAt to about 
. ; ',·. 

S8%;and 

(c) freezing said partially fried potato strips. 
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DETAILED DESCBIP'.flON 

The present invention relates to a process for p~g.:storage stable par-ftied froan 

potato Sll'ips. 

As used herein the terms "par-try" or "par-med potato strips" refer to potato strips that 

have been subjected to at least one fiying process (e.g., deep &y~g), but which have not been 

completely cooked. 

As used herein the tenn "storage stable·" refers to par".fijed pC>tato strips that develop little 

or no stale or cardboard off-flavor during storage at about O°F { .;.1i~C::} to about 20°F (-6.7°C) for 

at least l month. 

As used heft:ln "cooked" refers to a procedure wherein·,~~ products are treated with heat 

prior to their consumption, such as, for example, by trying, l>akuig,. broiling. mic:rowaving. heating 
··.;· ... : 

in a toaster or toaster oven, etc. Typically, cooking entails red.icirtg the moisture content of the 

food. 

As used herein 1be tenn "fat" or "oil" refers to edible fatty s~bstances in a general sense. 

including DBtUral or syndtetic fats and oils consisting essentially of triglycerides, such as. for 

example soybean oil, com oil, cottonseed oil, canoJa oil, sunflower: ~iJ, pahn oil, coconut oil, fish 

oil. lard and tallow. which may have been partially or com.p1-=ly: hydrogenated or modified 
. . . : . 

otherwise. as well as non-toxic fany materials having propenies :~ilar to triglycerides, herein · 

referred to as fat-substitutes. which materials may be partially or tU11y: indigestible. The terms "fat" 

and "oil" are used interchangeably. 

As used herein the tc:rm "conditioned oil" refers to oih\rhich:h.88 been previously used for 

frying for such a time that it has developed fiied flavor. 

As used herein the term "finished" refers to a product tba,t -., been subjected to a cooking 

process (e.g., frying. microwaving, oven bakin&) to convert it to a read.Y-to-eat form. .. . '::: > 
As used herein the term "oven finished" refers to a product :tblt has been subjected to an 

oven bakins process to convert it to a ready-to-eat form. Obvi~ly, the advantages of the 

invention cannot be realized until the par·fty is cooked, as by bltina· ~.an oven such as a forced air 

GODVCCtion oven, a bot air impingement oven. a combination ~fin~ radiation and convection 

oven. a toaster, toaster oven. a combined microwave and convediQn ~~~ or a conventional home 
. -: _-:;.-·. 

oven. 

Unless otherwise stated, all percemages, ratios or proportion expressed herein are by 
.· .;·:·· .. ·· ... ·.: 

. ~ . •:: 

weight. ,,: 

Potate Proeesslpl 

The present invention reduces the development of .-1~·~ otf tlavon that occur 

during the storage of chilled or frozen par-fiied potatoes ~ ~~ about 38% to about 58% 
',::_.,,. 

moisture. The present invention is based in pm on the surprising Ciilco.!ery that when potato strips 
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reach about 60% moismre, it is critical to fry the potato $trips in.oil having a temperature offtom 

about 270°F (132°C) to about 33S0 P (168°C) until the potato ,strips reach a desired moishlre level 

of from about 38% to about $8%. 

Another aspect of the present invention is based on ~e,:~iscovery that after from about I 

month to about 3 months of storage at about 0°F (-17.S°C) ~ ~b<>~t70°F (-6. 7°C), the French mes 
-~ .. . . 

that have been fmished by baking in an oven using par-tries ~·according to the present 

invention. have significantly beUer tlavor (i.e., less stale or catd~-off-Oavor) than French fries 

prepared from conven1ionally processed par-fiies. 

Jn accordance with the present invention, raw unpeeJed<wbite potatoes are obtained for 

processing. Any variety of potatoes is ac:ceptable, for instance (:;l!l'IJClt Chili, Early Rose, Russet 

Rural, Peach Blow, Early Ohio, Triumph, Kennebec, Merrimack, 'pelus, Saco, Katahdin, Bounty, 

Cherokee, Chippewa, Early Gem, Haig. Irish Cobbler, La ROUgh, Norgold Russet, Norland, 

Onaway, Pungo, Re La Sonia, Red McGlure, Red Pontiac, Rusiet_ ~~. Russet Sebago, Sebago 

Superior, Shepocly, Viking or Whi1e Rose. However, it is preferred to_ use Russet Burbank or 

Katahdin potatoes in the practice of this invention to obtain the ~i combination of internal texture 

and flavor in the final Frenc:h fiy product. It should be noted thit, tile quality of French &ies will 

vary with the potato used. This variance will occur both between,~ifferent species of potatoes and 

the age of the potato within a given species. 

The pcnatoes are washed, peeled. trimmed, sorted, and ~ cut into strips of a desired size 

and shape customarily used for French· fries. Potatoes may, bcrc~~ into· spiral cut, crinkle-cut and 

straight cut slrips such as shoestring potato strips and thickstripL 

In the practice of the present,invention it is preferred that.the potato strips known in the an 
. . . 

as "shoestrings" be used herein. Sboestring potato strips. as used h,erein refer to potato strips that 
·,::l, 

are from about 3/J 6 to about 5116 incb square in cross-section and tl'om about 2.S to about S inches 

in length. 

Other potato strips which may be used herein are known,jn the art as "crinkle cut" sttips. 

SUch S1rips usually average from about 5/16 to about 112 inch in cr;,.s-section and ftom about 2 to 

about 4 inches in Jengdl. 

Also, Sbaigbt cut thick potato strips (known as "regu~'? of ftmn about S/16 to about 

112 inch square in cross-section and about 2.5 to about s ~ch~ ·u1 length may be used. Larger 

potato strips of the fype referred to as "steak fries" may also:~ u~~ Typically\ these potato stnp.. 

have a rectangular C1'0SHCCticm of about 112 inch by about _1tB l,nc~ '. .Ailer cutting. the strips may 

be washed to remove surface stnh. 
.·, .. ' 

'lbe potato snips are blanched according to convcm,D00il P;fOC=edures known in the an. 
This is done to inaclivate enzymes and remove excess ftee sugal(fiom tbe surfaces of the cut 

strips. Typically the strips are blanched by immersion in hot' 1'.btr.il.a,aemperature of about J40°F 

(60°C) to about 200-F (93.3°~ for about 3 to about 20 ID~ute,s: depending upon strip size. 
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Al~tively. the strips may be blanched in steam, at aunospheric pressure for about 2 to about 10 

minutes. 

Following the blanching step,.the potato strips may be treated according to conventional 

methods known in the an. For instance, the potatO snips may be subjected to additional water 

immersion steps to further leach excess sugars or the strips may be treated with sodium acid 

pyrop~osphatc (SAPP),· a chelating agent used to prevent discoloration of the strips. Dextrose (corn 

sugar) may also be· applied 10 the surface of the strips in order to yieJd a desired level of brown 

color development daajgg subsequent processing. Other treatments .known in the art may also be 

used. 

After bJanchmg and lbe opeional treatments described above, the potato strips are drained 

and pardally dehydrated. to n:duce the moisture content to no lower than about 60%. Any of the 

conventional drying procedures used in the production of par-fried potato scrips may be used, such 

as. for example. subjec:ting the poraro strips to heated air at tempenltUJ'es of &om about 150°F 

(6S.6°C) to about 3SO~F (176.7°C) for from about S to about 20 minutes. Optionally, the potato 

strips may be dehydrated -by heating in a forced air convection oven or an impingement oven or by 

heating in a combination microwave/forced air convection oven. Microwave or radio-fi'equency 

drying may also used. 

·Dehydration may also be accomplished by other methods known in the art used to produce 

conven~al par-fries, e.1 •• frying at aemperablRIS of ftom 300°F (148.!>°C) to 390°F (191.9°C). 

Owing dehydration of thcunips the moisture content of the potato strip is reduced to a level not 

less than: about 60% .. Ait_r combina&ion of the above listed dehydration processes·, may be used; e.g., 

partial r:bying of potato strips with bot air followed by parftying of the strips in oil at a tempennure 

of about 36SoP (I IS°C)" for about 30 to about 60 seconds to yield parftied potato S1rips comprising 

about 60% to about 7~ mois1ure. &ch of these steps are well known in the art and discussed in 

detail in ;the Potato ProCessing. published in 1975 by the A.V.I. Publishing Co., Inc., Wcstpon, 

Conn., mid edited by W.F. Talben Ind 0. Smith. 

the dehydrated potalO S1rips comprising not less than about 60% moistun may be 

subjected immediately io:the next parfrying step or 1hey may be c:aoled, chilled or ft'o:r.en prior to 

the next processing step~ MOthods for chillina and/or freezing potato strips are well known in the 

art. for example., the stri'5·may be subjected to a blast of cold air at a temperature of less dHln 

about -200F (-28.9°C), ~ in a liquid refiiprant suc:h as liquid nitrogen or contacted with a 

liquid refrigerant which is at a tanpcralUR below OOF (-17.B°C), preferably below -20°f (·28.9°C). 
:"1 ·': : .. · 

One may also use any of the fluorocarbons which exist in the liquid state. Paniclllarly preferred is 

1be use of liquid nitropn. 

The time required.to achieve the desired degree of chilling or freezing will vary depending 

on such fai:tors as the bsmJ:'~ of 1he rdige,ant, the size of the potato suips, etc. The fieezing 

may either be a surface &eeze or a total free7.e. It is not essential that the surface tTeeze be 
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acc:omplished by the use of a liquid refiigerant; one may use a- retngcrant in a gaseous state. For 

example, the par-tried potato strips may be subjected to a aam:R,f~ cold air at a temperature below 

0°F ( • l 7.8°C). A convenient method is to use a conventio,i~ l>last fteer.cr or a high velocity 

current of air where the potato strips arc subjected to a blast of. cplcl air at a temperamre of less than 

or equal to about ·20C'F (·28.9°C). Alternatively, the poWo strips may be placed in a freezer 

compartment, for example, at ·lOOF (·23.3°C), of a suitable sizc such as a commercial or industrial 

unit. 

Par Faina 

The dehydrated potato strips comprising not less than ~t 60% moisture are next med in 

edible oil at a temperature of &om about 2700F to about 335°17 ( l:32oC to about 168°C) for a time 

sufficient to reduce the moisture of the potato strips 1o a fmal moistute content ofhm about 38% 

to abo11t 58%. Preferably, this ftying step is conducted at an oil• temperature of about 280°F to 

about 320°F (t38°C to about 160oC). most p.refcnbly at about 29_00f' to about 3100F (J43oC to 

about 1 S4°C). Any variety of edible fats and oils may bo used to: par-fry the po1BtO Slrips. The 
.. ·.· 

dehydration and par-frying may be accomplished in a single fty process, whereby the blanched 

~ strips are immersed in oil at.tempentures of &om abo&Jt 270 °F to about 335°F (132°C to 

about 168°C) for a dmc sufficjent to RlduGe- the moisture of the, potato strips to from about 38% to 

about 58%. Other ftying techniques may also be used. such as a hCated oil spray which surrounds 

the po1atO strip with hot oil or fi'ying using an oil foam. 

Dehydration and par-fi'ying may also be accomplish~ in: ,a: two &y process wherein the 

potato sttips may be cooled, chilled or tior.en before entering the-~ par-fryer. The blanched 

po• strips, which may have been partially dried with hot air me fried in the first fryer at a higher 

oil temperaiure than that of the second. lbe tempenture of die firsi fiyer ranges &om about 300°F 

to about 390°F (l48.9°C to about 198.9°C), while the par-~ time may range from about 10 to 

abo1it 120 seconds or a time sufficient to reduce the moisttn ~-of the po1atO sUips to not less 

than: about 6()%.. following 1he first par-frying , the potato~~ be cooled, chilled or frozen. 

Cooling, cbilling or free2ing is conducted by any suitable methocfacnown in the art to reduce the 

temperature of the potato strips. 

The par-fiiecl potato strips comprising not less than about ~ moisture are then par-fried 

once again in a second fiyer where the oil temperann ranges fi'Oan about 2'10°F to about 335°F 

(132°C to about 168.3°C), while the par-trying time ranges ~;: .. 60 seconds to about 360 

seconds or a time sufficient to reduce the moisture content of1he. Slrips to from about 38% to 

about .58%. The actual time required for any given frying Step :~-:~ined by several factors; 
' ·.;. . 

including the specjfic oil temperature. dimensions and ~ .;, the potato suips, the batch 

size, volume of the fi'ying kettle, and initial moisture content of die'~ scrips. 
. . ·.·'··' ·.· 
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Optionally, the par-fries of the present invention comprising 38% to 58% moisture may be 

prepared using commercially available par-.fi'ies comprising at least 60% moistun:. It must be 

remembered that thess commerciall)t prepared par-fries may have been subjected to multiple 

· processing steps (i.e., par-fiy and freezing, multiple par-fiyings and freezing). Thcrcfon:i, when 

using commercially prepared par-fried potato strips it is critical that the par-fries have a moisture 

content greater than or equal to 60% prior to subsequent frying in oil having a temperature of about 

270oP to about 33S°F (132°C to about l68.3°C), to reduce the par-fties to a fmal moisture content 

offi'om about 38% to about 58%. 

The par-fries of the present invention have a bulk moisture of about 38% to about .58% 

and a fat level of about 6% to about 25%. Preferably, the par-med potato suips have from about 

400111 to about 56% bulk moisrure. more preferably about 42% to about 54% mo~ even more 

preferably about 44% to about 50% bulk moisture. Preferably, the par-med potato strips have from 

about 8% to about 22% total fat. more prefesabJy from about 10% to about 20% total fat. and most 

preferably~ about 12% to about 11% total fat. 

ldibleOJla 

The edible oils used for par-frying the potato strips include natural or synthetic fats and 

oils. The oils may be partia~y or completely hydrogenated or modifaecl otherwise. Edible fats and 

oils suitable for use indude but are nm limited to beef tallow, lard, cottonseed oil, soybean oiJ, corn 

oil palm oil, canola oH, fish oil, safflower oil, sunflower oil, coconut oil, peanut oil, medium chain 

triglycerides, stru'*11'Cd triglycerides containing a combination· of short or medium chain fatty acids 

and long chain fatty adds (e.g. Capnmin-likc) and the like or combinations thereof. If desired the 

oils may be conditioned or flavored, see Flavored vegetable OiJs as a Substitute for Beef Tallow in 

IMP Frying Applications. Food Tecbnolo11. pp. 90-94 (1989) and U.S. Patent S, 104,678 (Yang et 

al.). 

Addisionally non-toxic, fatty materials having propenies similar to triglycerides such as 

suctOS! polyesters and Olean™, Dom the Procter and Gamble Company, and reduced calorie fats, 

polyol fatty acid polyestas, and divmely eslerified polyol polyesters or combinations of regular 

fats and fat substitutes may also be used hcnin. 

Preferably the edible fat or oil used for par-fiying the potato strips bas a he fatty acid 

level no greater chan about 0.8%. 

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

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

Cg·C10 saturated fatty acids and Lis predominantly behenic acid, but can be Cio-C24. See U.S. 

Parent 4,888,196 to Ehrman et al., issued December 9, 1989 and U.S. Patent S,288,512 issued to 

Seiden. Februmy 22, 1994 for the synthesis and more detailed desc:ription of these reduced calorie 

fats. 
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The MML. LLM. lriglycerides are further. c~ by having a fatty acid 

composition which comprises fi'om about 35% to about. ~ c0mbined Cg·Cto saturated fatty 

acids. a ratio of Cs-C10 SlllUrated ~acids offtom about 1:5 to about 25:1, and tiom about 35% 

to about 600At behenic: tatty acid. 

By "reduced cal,:trie • as used herein is meant fau tllat provide an at least about I 0%, and 
. . . . . . 

preferably an at least about 30%. reduction in calories relative to'.~ oiJ. The reduction in calories 
·,. '.-

provided by these reduced calorie fats can be detennined by stlJclies similar to that described by 

Peters, J.C. et al., Journal of the American College of Tc>xicotogy. Vol. 10, No. 3, 1991, pp. 357-

367. 

By "polyol" is meant a polyhydric alcohol containing a~ JC!Ut 4. preferably tiom 4 to 11 

hydroxyl groups. Polyols .include sugars (i.e •• monosaccbarides,.disaccharides. and trisaccharides}, 

sugar alcohols, other sugar derivatives (i.e., alkyl glucosides), polyglycerols such as diglycerol and 

triglyceroJ, pentael)'thritol and polyvinyl alc:ohols. Specific eXiJllples of suitable sugars. sugar 

ak:Ohols and sugar derivatives include xylose, arabinose, ribose, xylitol, erythritol, glucose, methyl 

glucoside. mannose. gaJactosc, ftuctose. sorbitol. maltose, ·lilctose, sucrose, raff'mose, and 

maltotriose. 

By "polyol fatty acid polyester" is meant a polyol havin1fat least 4 fatty acid escer groups. 

Polyol fatty acid esters that contain 3 or less fatty acid cster,groups are senerally digested in, and 

the products of digesti~ are_ absorbed from, the intestinal tract IJll!Ch in the manner of ordinary 

triglyceride firs or oils; whereas thost polyol fatty acid esters containing 4 or more fatty acid ester 

groups are substantiaJly.aon-digestibleand consequently non-ab~rbable by the human body. It is 

no& necessary 1hat all of die hydroxyl groups or 1hc polyol be esterified, but it is preferable that 

disaccharide molecules, contain no more than 3 unesterified h)'chyxyl groups for the purpose of 

being non-digellible. Typically, substantially all, e.g., at least about.SS%. oftbe hydroxyl groups of 

the polyol are esterified. In the case of sucrose polyesters, typically tiom about 1 to S of the 

hydroxyl groups of the polyol are csterified. 

The polyol fatty acid esters typically eontain fatty ~id radi~ls typically havins at least 4 

carbon atoms and up to 26 _carbon atoms. These fatty 1,Ckt:~·~ be derived ftom naturally 

occurring or syn1betic fatty acids. The fatty acid radicals can.be~ or unsa111rated. including 

positional or geometric isc)mers, e.g., cis- or tnms- ~~. ancl:~ be the same for all ester 

groups. or can be mixtures of different fatty acids. 

Liquid non-digestible oils have a complele mehing point ;below about 98.6oP (37°C) 

include liquid polyoJ filtly acid polyesters (see Jandacek; u.s. Patent;.l,oos,19s; Issued January 25, 

1977); liquid esters oftricarbalJylic adds (see Hamm; u.s.:~~4~,9~,746; Issued April 2, 1985}; 

liquid diesters of dicarboxylic acids such u derivatives of m•l•i~ ~ succinic acid (see Fulcher; 

U.S. Patent 4,582,927; .Issued April 15, 1986); Hquid ~i~~ceri'~ of alpha-branched chain 

carboxylic acids (see Whyte; U.S. Patent 3.579.548; Issued May 1()971); liquid e1hers and ether 
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esters containing the neopemyl moiety (see Minich; U.S. Patent 2,962,419; Issued Nov. 29, 1960); 

liquid fatty polyethers of polyslycerol (See Hunter et al; U.S. Paten~ 3,932,532; Issued Jan. 13, 
~ . '··' 

1976); liquid alkyl sl)'COSide fatty acicLpoJyesters (see Meyer et al; :V.S. Patent 4,840,815; Issued 

June 20, 1989); liquid polyesters of two ether linked hydroxypolyc~xylic acids (e.g., citric or 

isocitric acid) (see, Huhn et al; U.S. Patent 4,888,195; Issued~~- 19, 1988); liquid esters of 

epoxide·extended polyoli (see White et al; U.S. Patent 4,861,613; J~ed August 29, 1989); all of 

which are incorporated herein by reference, as well as liquid polycib..elhyJ siloxanes (e.g., Fluid 
. •. . ~;; . , 

Silicones available from Dow Comhlg). 

The polyol fatty acid polyesters that are liquid have minimal 0r no solids at a temperature 

of 98.6°F (3'1°C), i.e., body temperatures. These Hquid polyol polyc=sters typically contain fatty 

acid ester groups having a high proportion of C12 or Jower fatty l,lCJd groups or eJse a high 

proportion of C 18 or higher unsaturated fatty acid groups. In the<~* of those liquid polyol 

polyesters having high proportions of unsahlr8led Cts or bJghet fato/.:acid groups, at least about 

half of the fatty acids incorporated into the polyester molecule are typ~lly unsaturated. 

The liquid polyol fatty acid polyesters can be prepared by i variety of methods known to . . 

those skilled in the art. These methods include: transesterification offlie.polyol (i.e. sugar OJ' sugar 

alcohol) whh methyl, ethyl or glycerol fatty acid esters using a variet)tofcatalysts; acylation of the 

poJyo1 with a fatty acid chloride; acylation of the poJyol with a fatty acid anhydride; and acylation 

of the polyol with a fatty. aeid, per se. See, for example. U.S. Patent Nos. 2.831,854, 3,600.J 86, 

3,963,699, 4,517,360 and·:4,S18,772, al~ of which are incorpormed.bi;:reference, which disclose 

suitable methods for preparing polyol fatly acid polyesters. Specific, t>ut. non -limiting, examples of 

the preparation of liquid .polyol polyesters suitable for use in the practice of the present invention 

are discloaed in Young et al; World Patent Applicadon US91..02394 ~tion number W091· 

1SH4); publisbecl October 31, 1991, whic:h is incorporated by ~- The liquid polyol 

poJycstcrs can cmtain bchenic acid. 

Polyol fatly acid polyesters that are solid at temperatures . of about 98.6°F (37°C) and 

higher have the ability to bind high levels of edible liquid non-dig~61"'~ils. such a liquid polyol 

polycsten preViousJy dcscn"bed, when included in appropriate amounts.'.nis capacity to bind Uquid 

non-digestible oils enables these solid polyol polyesters to ~trol o(plevent the passive oil loss 

problem associated wi1h the ingestion of such liquid oils. 

l)iversely f.sterifjgi 'Polvol Pglyea1m 

One prefared class of suitable solid polyol polyestus for• iD:.tM liquid/solid blend arc 

those wherein the esters g111Ups comprise a combination of (a) C12 or higher unsaturated fatty acid 

radicals, C4-C12 fatty acid radicals or mixtures thereof; and (b) 8' ~ .ut 15% C20 or higher 

· saturated fatty acid radicals, preferably at least about 30%, mo~ pnf~ly at least about 50%, 

most pieferabJy at least about 10%, long chain saturated fatty acid racfic:alS. 
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Suitable unsaturated fatty acid radicals contain at least J2. preferably from 12 to 26, more 

preferably ftom 18 to 22, most preferably 18, carbon atoms. Suitable short chain saturated tatty 

acid radicals contain from 4 to 12, preferably from 6 to 12, and most preferably from 8 to 12, 

carbon atoms. Suitable long chain saturaled fatty acid radicals contain at least 20, preferably from 

20 to 26, most preferably 22, carbon atoms. The long chain unsaturated fatty acid radicals can be 

used singly or in mixtures with each other, in all proportions. as is also the case with the short c:hain 

and long chain satur_ated fatty acid radicals. Jn addition, straight chain (i.e. normal) fatty acid 

radicals are typical for the short chain and long chain saturated fatty acid radicals, as well as the 

Jong chain unsamrated fatty acid radicals. Examples of suitable long chain unsaturated fatty acid 

radic:als for use in· dJese solid polyol polyesters are monounsaturated radicals such as lauroleate, 

myristoleate, palmitoJ~ oleate, eJaidate, and eruca~ and polyunsatUrated radicals such as 

linolcatc. arachidonate, linoleate, eicosapemaenoate, and docosahexaenoate. In tenns of oxidative 

stability. the monounsaturated ad diunsaturated fatty acid radicals are preferred. Examples of 

suitable short chain satUrated fatty acid radicals are acetate, butyrate, hexanoate (caproatc), 
1 

octanoate (caprylate), ·decanoate (caprate), and dodecanoate (laurate). Examples of suitable long 

dlain saturated fatty acid radicals are eicoaanoate (aracbidate). docosanoate (behenate), 

tetracosanoatc (lignocerate). and hexacosanome (ceroaate). 

Mixed fatty ;u:id radicals from. oils which contain substantial amounts of the desired long 

chain unsaturated fatty. acids, short chain satUJated fatty acids, or long chain sa1Urated fatty acids 

can be used as sources· of fatty acid radicals in preparing the solid polyol polyesters usefial in the 

liquid/solid blend type of non-cligesdble fat component The mixed fatty acids fi'om such oils 

should preferably contain at least about 30% (men preferably at least about SO%, 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 Atty acids can be used Instead of a mixture of 

the respective pure saturated fatty acids having ftom a to 12 carbon atoms. Similarly, rapeseed oil 

fatty acids or soybean oil fatty adds can be used ins1ead of a mixture of the respective pure 

monounsaturated and polyunsalUl'Bbld fatty acids having 12 to 26 carbon atoms, and hardened (i.e., 

hydrogenated} high mucic rapeseed oil fatty acids can be used in place of a mixture of the 

respective pure long chain saturaled fatty acids having from 20 to 26 carbon atoms. Preferably, the 

C20 or higher ~•fatty acids (or their derivatives,. e.g. methyl esters) in concentrated. for 

example, by distillation. An example of source oils for these solid polyol polyesters are high oleic 

sunflower oil and substantially completely hydropnated hfsh erucic rapeseed oiL When sucrose is 

substantially completely esterified with a I :3 by weight blend of lbe methyl esten of these two oils, 

the resulting polyester bas a molar ral1o of 1IDSllllU'lred C1s acid tadicals to saturated <:io or higher 

acid radicals of about 1: I, the saturated ~O and ~ acid radicals being about 28.6% of the total 

fatty acid radicals. 'lbe higher the proponion of the desired long chain unsaturated/short chain 

saturatad and long dulin. saturated fauy acids in the source oils used in making the solid polyol 
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polyesters, the more efficient the polyesters will be in their ability to bind the liquid non-digestible 

oils. 

The molar ratio of (a) long cbain unsaturaaed fatty acid ~ or short chain fatty acid 

radicals or mixtures thereof, to (b) long chain saturated fatty aeid ~icals. is trom about 1: l S to 

about l:l. Preferably, this molar ratio of (a) to (b) radicals is from about 1:7 to about 4:4, most 

preferably &om about I :7 to about 3:S. 

Examples of soJid polyol fatty acid polyesters containing m~ of (a) and (b) radicals 

include sucrose retnlbehenate tencaprylate, sucrose pentabehenate trilaurate, sucrose hexabehenate 

dicaprylate, sucrose bexabehenate dilamate, the sorbitol hexaester of palmitoleic and arachidic fatty 

acid radicals in a 1 :2 molar ratio, the raffinose oetaestcr of linoleic ~ behenic fatty acid radicals 

in a I :3 molar ratio, the maltose heptaester of a mixture of sunflower oil and lignoccric fatty acid 

radicals in a 3:4 moJar ratio, the sucrose octaester of oleic and bchenic fatty acid radicals in a 2:6 

molar ratio, the sucrose octaester of lauric, linoleic and bebenic fatty. acjd nidicals in a I :3:4 molar 

ratio. and the sucrose hepta- and ocraesters ofC11 mono- and/or •unsamrated fatty acid radicals 

and behenic fatty acid radicals in a molar ratio of 

Flavoring agencs, such as salt, pepper, butter, onion, or garlic.may be added to the oil to 

enhance the flavor or modify me flavor to any desired taste. One :skilled in the art will readily 

appreciate that the aforementioned listing offlavoring agents is in RO''.\¥&)' exhaustive, but is merely 

suggestive of the wide range of additives.which are suitable for use in: the practice of the present 

invention. 

Other ingredients known in the an may be added to the ediblefats and oils used for pu­

ftying the potato strips, including but not limited to antioxidants (e~-~ :tocopherols and TBHQ), 

chelating agents (e.g. cibic acid) and anti-foaming agents (e.g. climethylpolysiloxane). 

After par-frying the potato strips are chilled or ft'ozen. Chillin~:or tieezing of the par·fiies 

may be accomplished by methods known in the art. 

The step of eoatacting the remgerant with the par-ftied ~ .5'riPS may be accomplished 

by dipping.the sbips in a pool of!M remgerant, or by spraying the ~gerant on them. In any 

~ the time of contact is limhed so that preferably only the ~:Jayers of the strips become 

fumm. The time required to achieve the desired degree of freezing ~ll vary depending on such 

facto.rs as the temperature of the remgerant, the size of the potato; strf Ps etc. The fi'cezing may 
. '.'.: :'/ 

either be a surface ft'eae or a IOtll freeze. It is not essential that ,the surfilee fi'eeze be accomplished 

by the use of a liquid refrigeran1; one may use a refrigerant in a ~·state. For example, the 

par·ftied potato strips may be subjected to a current of cold air at a~~ below OOF (·17.8° 

C). A convenient method is co use a conventional blast fieezl; or a, ·hip velocity current of air 

where the potato strips are subjected to a blast of cold air ai a~ of less than or equal to 

about -200F (-28.9-C). Alternatively, the potatO Slrips may be pt'.ced ~ a~ companment, for 

example, at-10°F (·23.3°C), of a suitable size such as a comm~ial or ~USbial unit. 
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The ftozen par-fiied potato strips are then packed in~ tiahtfy sealed, i.e., airtight, 

packages and stored at normal freezer temperatures of from about·20°F (·28.9°C) to about I 0°F ( • 
,· .. , 

12.2°C). The containers may contain a_largc amount of~. J)otab>, ~tfips. i.e. a few pounds, or may 

be designed to hold a suitable serving size. 

Additional steps may be practiced within the process of-die invention without departing 

from the spirit and scope of the invendon. For in.stance ·tbe :p&J'-fties may be created by methods 
·: ··=··· 

known in the art, for example, coated wkb a filin forming hydi'Ocolloid. starch, potato flour, 

enrobed in oil or treated with a starch or calcium solution. 

The time and temperature for baking the par fried poraao:·strips of the present invention 

will vary depending upon the quantity of Sllips, their initial tem~ the type of oven and the 

oven conditions, and the thermal properties of the prebaked par m~,· . Of particular imporrance are 

the thermal conductivity of the low-moisture crust region, the tberDiat conductivity of the high· 

moisture interior starcb·mllbix core. and the surface heat transfer coefficient of the prebake fty. Jn 

general, higher thermal conductivities and higher surface heat ~sfer coefficients will resuk in 

more rapid transfer of heat from lhe oven to and through the fry, leSU~g in reduced cooking time. 

Since it is an object of the piesent invention to provide a fast ~:proceas for quickly finishing 

frozen par-fries m an oven, these properties are of particular im~ The desirable 1hermal 

conductivities at oven temperature of the low; moistme crust ,regio_ri Jn 1he prcbake fry are tiom 

about 0.1 to about 0.3 watr/m•°C. The desirable 1hennal conductivitieut oven temperature of the 
.. :;··,· 

high moisture core tegion in the prebake fiy are ftom about 0.4Jo ~ 0.7 wattslm·°C. The 
thermal conductivity of the crust-region can be adjusted to tbe.~le range by controlling the 

level of moisture and fat m the crust. 

The surface beat transfer coefficient of the par fry is ~ ~lion of air velocity, mr 
temperature. and the _nature of the oil tilm at the surface of the par ft'Y.;: •Higher surface heat 1r8DSfer 

c:oefticients arc desirable since this will generally lead to faster cookjng time, and the formation of 

more distinct and crisp low moisture CNSt region in the oven-finilhed·.French tiy. The desirable 

surface_ heat transfer caeff'u:ients at oven temperature of the prcl)ak•••~ 'in the oven are from about 

SO to about 400 watl!Jlr4l'"°C. The surface beat transfer coeflici~t ~~as a consequence of 

enrobing the parfricd potato S1rips with an edible fat or oil, wh~ ~the conduction of heat 

from the surrounding air to the fty surface. The surface of the ~~ tiy may also be modified to 

improve the absorption of radiant beat fi'om the oven. A typic:al m~od of accomplishing this 

would be to alter the color, pc>J'OSQ, and or reflectivity oftbe"•.:•lncreasing the velocity of 
• '< •.. 

the oven air at the surfac:c of the par fty will also increase Che surface be.st transfer coefficient. 'l1le 

oven air velocity should be high enough to achieve a~~-~ coefficient, but not 
..... 

· so high as to strip away any of the surface modifying agent ~~ly~bed. 
.·: .... ·:: 

ANA.LmCAL PRQCEDURES 
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The methods for detennining the bulk moisture and total fat of par-tried potato strips and 

oil enrobed par-tried potato strips are set forth below: 

Determination of Bulk Moisture Content 

Moisture content is determined by a forced air oven method as follows: 

1. Uniformly grind up a representative sample 9fAAt&to strips in a blender or 

conventional food processor. . .•. 
. ·. 

2. Accurately weigh approximately 5 grams of gn;uijd sample (weight "A") into a 

previously tmed metal pan or dish. 

3. Place the metal dish containing the sample in a fon;ed air convection oven at 105 

°C for 2 houm. 

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

cool to room· temperature in a desiccator over . a _desiccant such as anhydrous 

calcium sulfate. 

S. Re-weigh the dish containing the dried sample and calcu1ate the weight of the 
. . ~ 

dried sample (weight "B") by subtracting the dish• weight. 

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

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

))etermiD!tion of Total Fit Coatat 

Tomi fat content-is detennined by a sohlent extraction metllod as follows: 

APD!ntu 

I. Soxiec HT6 extraction system; unit includes heating block an.t: cooling condenser. 

2. Recireulating water bath for cooling condenser. 

3. Recirculating oil bath for heating bloc:k. 

4. Exuaction beakers. 

S. Extraction thimbles. 26 mm (Fisher TC1522-0018) 

6. Nitrogen purging ps 

7. Vacuum drying oven 

8. Analytical balance (4 place) 

9. Dispensing pipette (50 ml) 

! '· 
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Materials 

I. Methylene chloride (Baker 931 S-33) 

2. Boiling stones (Chcmwarc YWE Fishcr09-191-20) 

3. Silicone oil (rlSberTCl000-2779) 

4. Glass wool (Fisher 11-390) 

Progdure 

I. Uniformly grind a representative sample of polat() ·strips in a blender or conventional food 

processor. 

2. Accurately weigh (to four places) a piece of glass w~l (sufficient in size to contain 

sample pieces in the thimble) and the extraction 1himble; record weight of thimble+ glass 

wool {weigllt "A"). 

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

piece of glass wool. 

4. Accurately weigh (to fow' places) and record the weight ¢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 cxttaction beaker + boiling stones. (weisJai "C"). 

6. Place loaded thimbles on the eitracdon unit and raise lhe''.tbimbles to rinse position. 

7. Pipette SO ml of methylene chloride into each pre-wei~ extraction beaker with boiling 

stones. 

B. set oil healing bath to 11o•c and water cooling bath to.· 28~3°C and allow tcmpcralYl'CS to 

equilibrate. 

9. Lower the loaded thimbles into the extraction beaker COl'ltajning the solvent an.cl allow to 

boil in the solvent for 60 minutes with the condenser's pet c:cjck in the open position. 

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

11. Turn the condcnscfs pet cock to the closed position and. al~ the solvent to evaporate for 

60 minutes. Turn the nhrogcn pWJing ps on to aid di~. 9'ra)Joradon. 
:. ·.·. ·. 

12. Transfer the beaker to a vacuum oven. pre-wanned to.: 1200C, for 30 minutes at tun 
vacuum. 

13. Allow Ibo belbr to cool to room temperature ancl w,eigb (to four places); record rhc 
:, ... 

weight of the beaker+ boiling stones+ extracted fiat (~igbt ~Di. 

14. Calculate pen:ent total fiat as follows: 

%Fat= .[{D·C)/(B·A)] x,~O(t 
Accordingly, the disclosed embodiments are consideredU. 'all respecu to be illustrative 

and not rcsbictive. 'Ille scope oftbe invention is indicated bytb~ ~ded claims. 
=~ . : .· 
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EXAMPLE I 

PCTIUS97I063tl 

Frozen commercial shoestring-cut par-fried potato s1rips are an acceptable starting product 

(e.g., Simplot Par-Fries; J. R. Simplot Co., Caldwell, ID). A typical processing history may 

include: sorted and graded Russet Burbank potatoes are peeled, washed, trimmed and cut axially 

into shoestring strips (~.2S inch square cross-section). The potato strips are blanc:hed in hot water 

or steam and partially dried with hot air such that the potato strips are reduced in weight by about 

15%. The partially dried strips are then par-fried in partially-hydrogenated soybean oil (Iodine 

Value of about 67) for about 50 seconds at an oil temperature_ of about 37S°F (190.SoC). The par­

ftied potato slrips are then cooled and fto2en in a blast hezer at -~0°F (·34.4°C) and packaged. 

The par-med potato strips have a moisture content of about 64% an4 a fat content of about 6%. 

About I lb. of the packaged frozen par-med potato strips are fbrther processed by frying a 

second time in a 45 lb. oil capacity foodservice fiying kettle contain.~g Primex I 01 vegetable oil 

(blend of partially hydrogenated soybean oil and com oil available ft'om 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 nonnal ti'eezer temperatUJeS of approxbnately 0°F (-17 .S°C). The par-fries have 

about 4'79.4 moisture and about 15% fat and can be stoled for several months at OOF (-17.S°C) 

without developing objectionable off-flavors. 

EXAMPU 2 

A non-digestible fat composition is used to prepare the· par-ftied potato strips in the 

following· example. The non-digestible fat. composition is Olean™ ... fi'om the Procter &:. Gamble 

Company, which comprises a blend of liquid and solid sucrose polyester. Sorted and graded Russet 

Bmbalik potatoeS are peeled, washed. trimmed and cut axially into shoestring strips (0.2S 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 about I 5%. The partially dried strips are 

then par-ftied in Olean'IM for about 60 seconds at an oil temperature of about 37S°F (l 90.S0C). The 

par-fiied potato saips are then cooled and ft'ozen in a blast tMc7.er at -30°F (·34.4°C) and packaged. 

The par-ftied potato scrips have a moisnn content or about 64% and a fat content or about 1%. 

About 1 lb. of the packaged frozen par-fried potato saips me .ftmher processed by frying a 

second time in a 45 lb. oil capacity foodservice trying kettle COJl.Ulinins OleanTM for about 3 

minutes at a temperahll'e of about 300°F (149°C). The resultmi • par-ftied potato strips are 

immediately frozen by immersion in liquid nitrogen for 20 seconds, packaged in foil laminate bags. 

and stored at normal free7.er temperatures of approximately OOF ( .17 .1°C). The par-ftied potato 

strips have about 46% moisture and about 20% fat and can be stored. for several months at O°F ( • 

17 .S°C) without developing objectionable oft'-flavors. 
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EXAMfLE3 

Atlantic variety potatoes are peeled, washed, and cue. into shoestring strips (0.25 inch 

sqwue cross-section). The potato strips are blanched in h<?t water at about 175°F (79.4°C) for 8 

minutes. Surface water is removed from the blanched potato Strips by blotting with paper towels 

and then the potato Sb'ips are fried in Primex Fonnula 108 \legetable oil (blend of partially 

hydrogenated soybean oil and com oil; available fi'om the. Pn,)c:ter & Gamble Company) for & 

minutes at an oil temperature of 270°F (132.2°C). The par-fiied :potato strips are then frozen by 

immersion in liquid nitrogen for 20 seconds, packaged in foil 0 laminate bags, and stored at 0°F ( • 

17.S°C). nae par-ft'ied potato strips have about SO% moisture ~d: about 12% fat and can be stored 

for several months at 0°F (-17.l°C) without developing objectionable otMlavor. 

EXAMPL14 

Sorted and graded Russet Burbank potatoes are peeled. ~ 1rimmed and cut axially 

into shoestring strips (0.25 inch square cross-section). The potatc) ,strips are blanched in hot water 

or steam and then subjected to a blast of hot air to remove surfa? waer, followed by partial drying ', 

in a hot air impingement oven such that the potato strips are ~ in weight by about 35%. The 

partially dried strips comprise about 70% moisture. lbe ,partially dJjed potato strips are then par­

fried in Primex Formula 108 vegclable oil (blend of partially hydr;ogenated soybean oil and com 

oil; available ftom the Procter&. Gamble Company) for 3 min~catan oil temperature of335°F' 

(162.8°C). The par·fiied potato strips are then froDD by ilnmersion in liquid nitrogen and 

packaged. nae par-med potato strips have a moisture content,ofabout 44% and a fat content of 

about JS%. 
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What is claimed is: 

I. A process of preparing par-fiied potato strips that are flavor stable when stored at about 

OOF (-17 .S°C) to about 20°F (-6.T'C) for at least l momh comprising the steps of: 

(a) reducing the moinure of potato strips to a moisture content of not less than about 

60%; 

(b) par-ftying the reduced moiscure potato SUips in oiJ at a temperature of about 270 

°F (l32°C) F to about 335°F (161.J°C) for a time sufficient to further reduce the 

moisture of the potalo strips to a moisture offJom about 38% to about S8%; and 

(c) fteezing tbe paltially fried potato strips. 

2 'lbe process of Claim 1 wherein the potato strips are fiied in oil at a temperature of about 

290°F (143.3°C) IO about 3 lOOF (1S4.4°C) to a moisture of about 42% to about 54%. 

3. The process of Claim I wherein the moislure of the potato strips is reduced in step (a) by 

frying the potato strips in oil at a temperature of from about 270°F (l32"C) to about 385° 

F(l96°C). 

4. The process of Claim l whcnin the moisture of the potaro strip& is reduced in step {a) by 

heating the potato strip in a forced air oven or an impingement oven or by beating in a combination 

microwave/forced air oven or combination· intiared/fmced air oven. 

S. The process of Claim 1 wherein the par-ftying step (b) ii preceded by chilling or treezing 

the rccbad moisture potato strips ftom step (a) at a temperature below OOF (-17 .&°C). 

6. A process of preparing par·ft'ied potato snips that are flavor stable when stored at about 

OOF (-17.S°C) to about 20°F (-6. 7°C) for at least 1 month comprising the steps of: 

(a) pardalJy fiying commercially prepared par-ft'ied potato slrips comprising at least 

about 60% moisture in oil at a temperature of about 270°F (132°C) to about 33S0 

F (168.3°C) for a time suft1cien1 to reduce the moisture of the potato strips to a 

moisture of from about 38% to about 58%; and 

(b) freezing the partially ftied potato strips. 

1. 'lbe process of Claim 1 where in the oil used in par-frying has 0.1% or less ftee fatly acid. 
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8. The pr<X:eSS of Claim 3 where in the oil used in par-fiymg'}\as 0.8% or less free fatty acid. 

9. The process of Claim 6 where.Jn the oil used in par-frying has 0.8% or less free fatty acid. 


