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invention relates to the preparatien-of--frozen, par fried potato strips
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after 20 _fini LyiRg, WaY I sp and tender exterior surface and a
flufPy, %gﬁj-ﬁgﬂﬁér OéorTé-‘.eé( Igvle%%?,legarfri ed potato strips presently

avai l abl e suffer fromthe disadvantage that when finish fried for
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Ccontrol of the textural properties of french fries after
15 finish frying is of great concern to operators of fast food
restaurants. Typically, french fries served by fast food
restaurants are prepared by finish frying frozen partially
fried (i.é., parfried) potato strips in fat ocr oil.
Desirably such parfried and £frozen potato strips, after
20 finish frying, exhibit a crisp and tender exterior surface
and a fluffy, mealy inner core. However, parfried potato
strips presently available suffer £from the disadvantage
that when finish fried for consumption, they lose their
desired crispness within a relatively short period of time
25 and tend to become limp and soggy. This change in texture
is due to the migration of internal moisture within the
fried strips into the outer surface of the potato strips.
Such migration of moisture is accelerated by holding the
potato strips, after finish frying, under a heat lamp, a
30 practice commonly used by fast food operators to maintain

the french fries at desired serving temperature.

A number of procedures have been proposed heretofore for
extending the holding time of french fries, so that the
35 french fries remain crisp and tender for extended periods

of time after -finish frying, even when held under a heat
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otato

exanpl e, U.Sp oBaleg3No. 3,597, 227di scl oses coating the surface of
|Qﬂ®£@maﬁép

strips with an aqueous dispersion of a high anyl ose starch prh
frying to inprove the crispness of finish2fried potato strips.

UusS 5 Pat,

No. 5,141, 759 discloses that potato strips having increased crispness and
extended holding tine after finish frying are produced by coating the

strips, prior to parfrying,

wi th an aqueous starch slurry containing

chem cal | y ¥R f i etPungekanphezedUpst at bast ar 5B, chesbeably 10 godified

unael ati ni zeshcord stacchgang rice fd our,
for an extended period after f‘ ﬁ%%
HSRHOHRR| 6A & FrEhcamfloes hawirny Praids Ry texMr e-hy ngoatj ng

di scl oses t

t:gigarfries.v\/nich,retain I5¢rispiiess

inish fr L), SEPLPS NSLtH, 482, 9aqueous

bl anched pat@»wd rtRe crispness of finish fried potato strips U.s

5

Pat, No.5,141,759 discloses that potato strips having
increased crispness and extended holding time after finish
o=

frying are produced by «coating the strips, prior to

parfrying, with an aqueous starch slurry containing

chemically modified ungelatinized potato starch, chemically

10

15

modified wungelatinized corn starch and rice flour U.s

No. 5,302,410 discloses providing blanched potato

strips with a “glaze” coating of an aqueous solution
having a pH 5.5-8.5 and containing hydrolyzed starch having
a DE of less than 12, to provide parfries which retain

crispness for an extended period after finish frying. U.s

No. 5,431,944 discloses the production of french fries

having a crispy texture by coating blanched potato strips

with a batter mix containing a leavening agent, a blend of

starch and high amylose starch, dextrin and a food gum

5 - .
C U.S. Patent No. 5,622,741 discloses that potato strips

having an extended hold time after finish frying are

produced by coating blanched potato strips with an aqueous

slurry containing corn flour, corn starch and low

solubility dextrin.

" .
Some of these prior art procedures have been more effective

- h 3 3 . .
chan others in providing potato strips which vretain

desired text lst
Xtural characteristics for an extended period

after finis frys
inish frying. However , all of these prior

3 -
O  procedures suffer from disadvantages whic limit their

acceptabilit: fas+ i
ptacility to fas: food restaurant cperators For

exampli '
pie, batter coatings used heretofore, even those

designated as thin-coat batters, have a relatively high

solids content and deposit a relatively thick batter

35 coating on the surface of the potato strips. Although the

b Y '
atter coated strips have a Crisp texture after finish
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with a batter m x containing a | eavening agent, a bl end of starch and
hi gh anyl ggassiaysch, dextrin and a food gum 20U.S. Patent per/Epodaddis/4l

di scl oses"that potato strips extended hold tinme after finish frying are
coating blanched potato strips with an-agueous corn flour,corn starch and

| ow 25 Sone of these prior art procedures have been nore effective than
others inproviding potato strips which desired textural characteristics for
an extended after finish frying. Howeverall of these 30 procedures suffer

from di sadvaritragest dy cliebielich accamiddsl Hh¥1E0 deagtedussd Mot oL e, g
desi gnat eoclha%.tn@_i - CO rPrE‘%t eﬁéi have a relatively solids contentand
deposit a“rel'atively 1hi ckoba &R1B5 co LRP VG t het 8% fRREC®F t Reapbnat o
strips. Adeftowgits heroat tére coateds 5t pbpsthavel #7651 6P text e afder ofini sh
TH' S SHEE BEE ED, W0, 98/ 54983PCT/ EP98/ 03015 -3 frying,_ they
devel op ag"?ﬁ“ esfFr[ aN'E)| e %’é‘gr%géeofc?%éb%%es 25 @ﬁlevmggESss"d’ﬁ{?%% RSl dFRg.

Mor eover , fgkadbatieiesoao e WeactacEsofr arne hea natal alappetatede avortpé t he
product ardfigHs radiscenidie ¢eat; I t he .su of the.french
fries to detract fromt h? nat ural appear aﬁ%lger o?‘%tehegffi nlgéﬁg%i et Pot3¥H
strips. THEVISE of bRV erS ot nGO & thghasl owrsolharn céarenblihass imtebeen

feasi bl e simte bewehsloawdol Edaceant ante hat§ enshave.seduged adher, ‘%.%Cetéo
t he surfagﬁx ofcthg otatp strips and tend to dissociate 10 from tnhe_ pofat o
strips durfiig par ?glengoancf/kbﬁ' PPAASR fFYFRES ViMfe 49 " gPazdissoatang on
pot all@ st firps ditse ogsukatmot hetk 436 patenhg s wffRetinvg idn@&xdendi Ngish
Crispness frenchyfrheas er finpish, frying, wthout the devel opnent of
toughnessfga/é' ﬁewi nfé%gg sﬁ% - " gl zqg'ze15cog?gﬁé§19ar ot PRSAEF spEa&ipat t er
coat ed fr@daskFliosiess. ISUVVARY OF1THEPRNWENTI O effective in' extending
crispness of french fries after £finish frying without the
development of toughness and chewiness, such “glaze”

15 coatings are not as crisp as batter coated french fries.

SUMMARY OF THE INVENTION

20 The present invention provides parfried potato strips which
retain a crisp, tender surface texture and a fluffy mealy
inner core, without becoming tough and chewy, for extended
periods of time after finish frying. Parfried potato strips
having such textural chafacteristics are prepared by

25 providing blanched potato strips with a dual coating prior
to parfrying, that 1is, an initial glaze coating of an
aqueous hydrocolloid solution, followed by a subsequent
coating of an aqueous batter slurry, with the batter slurry
preferably having a relatively low solids content.

30
In accordance with this invention, raw potatoes are
washed, cut into strips of a desired size and blanched in
accordance with well known procedures, such as those
disclosed in U.S. Patent No. 4,254,153 to Ross et al. After

35 blanching, the potato strips are contacted with an agueous

solution of one or more hydrocolloids, such as natural or



20 The present invention provides parfried potato strips which retain a
crisp, t face texture and a fluffy nealy inner core, wthout

becom nge‘?g(éé/ﬁ%géld chewy, for extended periods of tine afteprcwil)”ﬁsg’ﬁmls'ryi ng.
Parfried potato strips having such textural characteristics are prepared by
25 providing blanched potato strips wth a dual coating prior to parfrying,
that is, an initial glaze coating of an aqueous hydrocolloid sol ution,

foll owed by a subsequent coating of an aqueous batter slurry, with the

batter slwbayrpeaferably havsng aralaliv solids content. 30 In
accor dance_w tﬂat hi's_jnventi on, rggew pot at ogdsé/caérfépfvs\/\lashs’etc‘f?fr S i nf@Lthigs of

a desired® SPZE"8Ad BMEARhEY P %R c Srtddmiee s t ldeweldidmownapteseditas, s such
as those amdcl osed 10ké. S. TRat epl Nos 4¢Ra4, ﬁ?grggo@qggdet Al After 35

bl anchi n tq strips are contacted with an agueous “SolitiBh ofs one
or nore %?/arggg% 8%?dsa,t sﬁcﬁea\'éeﬁatlﬁ‘r a“ﬁleor rapge98p 5498 9PCTS ERIS/ 0BY1 ard,

nmodi f$ ed $wbdalgles, neetat | Bugeckisnsthst arhes; if i e s, _hi.gh
ol B %%bf)]lhf PN

anyl ose hes, dextLiNns, |.t odextrins, and the
hydr ocol ISStbﬁig'so Ution QIBS itget%éfiaﬁéjéf( M aPYEPBNOSPIRATE 1 ARGBPOF 550 ttdnes. 5

by any 5 {F¥esPeletdnsokichons tdeavaddi tomeal ofi rarreetidiles bashe 158y

preferably tRicasod HonQyroRBYsPh n ( TSPP) 0 the_hydrocol | oj d sol uti on.

Conventi onal _ingredi entg i%cl udi %%83 sggueg?eﬂﬂr?g %ﬁgat RYERPaSS®EAitEm

aci d pyr o{}ﬁb%%%at'e (SAPRAUCHNG edeiéd Ry segah sash dsxdexteosea arfhawer

10erancemisucde AS sseti UAECH M We, and.a JLavenisng, agent . % if desired
i Pre | §9°0Re

al so be i"{‘é&l uded 4 n the .a%%eous hgdrocol l'oi d s%?‘utl on.
hydr ocol 1'6i°d- coat-ed POCATS st r Fp§Car ePheat’stF ki @duder t hehient eaakous

moi st ur e hfdndreo Bloips samiditioset prhe elrsdngeol Lakd gpatdng; £9; hhe 15sur face
S

of the stydfiso T atQ _strips are then coated wi t'h an aqueou
star ch- btz%ed boat%‘%%ét%-tehtg az%etcgrt? yPTCaF Py CB&i Ag tE5Ra leddis vt dent

i mer si ngNehe Spti@s &d psoi nseke Shar chybased 13Ul Y cofk 1S ayhng. {,he

sl unrsy orte-fide syef aoes ofcthe pota trins. The.batter coated 20 strips
are drained. to renove excess éstterﬁicg:)o tolenag:,o aRd tRE BT erPeat @82 pedat o

strips arePar A1 eFGRPES oz&harAhabasedanbatsieth knowitipr ogeslurese s dhe
aqueous styarictaldlwr meised dgpbtheg prgsent; d ventd on p§¥?%5l%av$ E??]%_‘—ﬁto

relatively l.ow sol i% content, which may be substantia

convent i onall%sst at thDEs et~ barPePaseders ter o- ol |srrahimg coae battery

coat i ?gs.onF@r exanpie fprodott trayi tp@ttaEdeﬁtSH%Qfffﬁ{@%s&é'{ri Coofledhis

I nven 'OBtgﬁﬁsb%ﬂgwﬁggfgegskggr%m%&gwéicgggdbagtegrcoating, and the
batter coated potato strips are parfried and frozen in
accordance with known procedures.

The aqueous starch slurry used in the present invention may
25 have a relatively 1low solids content, which may be
substantially lower than conventional starch-based batters
even the so-called thin-coat batter coatings. For example,
product having the desired characteristics of this
invention may be produced using a starch-based batter
30 having a solids content as low as about 5%.. The use of
such a low solids content batter results in a reduced
level of batter solids on the potato strips. Due to the
presence of the 1initial hydrocolloid coating, a starch
based batter Slurry having such a relatively low solids
35 levels can be used ané still provide parfried potato strips

having a crisp, tender surface layer for prolonged periods
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30 having a solids content as | ow as about 5% .. The use of such a | ow

sol i ds cor{@wisdpgiter results in a reduced |evel of batter sglfgEssRRofshe
potato strips. Due to the presence of the initial hydrocolloid coating, a

starch based batter slurry having suchaelatively low solids 35 | evels
can be used and still provide parfried potato strips having a crisp, tender
surface | ayer for prol onged periods WO 98/ 54983PCT/ EP98/ 03015 -5 of tine
after finish frying. Mreover, with the initial hydrocolloid | ayer, a
batter coafngivevi agtayw elfdniivel y fhbovwrsol | i rkevel- ,cagibg usgd without,
separ ati ng, . pat a rip uring parfyring, finish frying or

handl i ng. g’éyérﬁg&‘??g%eﬁ fir?gégpre%ag)eaattb%‘ficrﬂastﬁnffypﬁfjlpﬁe Parfrlidd potat o
strips of ki s siodvieit i bavhdvecan siyzer usedt extth®uandepeler itk 8E8m the

characterizged, b = CELSP gSutyf . and al.y.interior. The french fries
remain crisp anccyil téleﬁc%ligr§ %%%lﬁcgjr%ﬁa%)%gle 8pe??g %haf“tréfr"nﬁi s a4 g -

wi thowt devel opi ng the toughness and chew ness typically exhibited by

convent i orete batdtegicicoghad § r ereh frd £ LWpoR; in . Al LED .
DESCRI PTI ON OF THE_| NVENTI ON @_Ravr%,apot at qg/g, ?ng% gr a‘g’f }g D{':thee parfried
Russet - BurSark™ VaP FEEHS & Mashed"HRBLIOR &R0 F epemer def eceikuarpotaides,

and are t enlapt kodal dyepeslarhctérazéinished phHodyst s\ﬁﬁrgflac@eeiaggr and
oes are

remai ni ng _j stred, .the peeli st i,s.omtted. The whol e pot
opti onal | ﬁ%gﬁegbégrﬁ&“ 'abgﬁ? %‘-n FEhEes 2 4 { eM¥drsat urled bmeenr

aboutl 11007 0 ¥S0F.ofdSE. tpeB56dys andraee theAnauh | NEeyShi PS .k gdesi red
size and ghane gystoMetid Ve Usefinfar fyench fries, sych as 25 shoestring
potato strips, &céji n%_ e Cut‘St§l s and-lcgt(r:g?aﬁfiegﬁt X7+ T T Pk iy edange
f rom about®Y0. Y #iehl B2 35 by eto cedied Of Senakbhf f18s7upoh Seldned n
cross-section, or into larger cuts. After cutting, the strips nmay be washed
to renove surface starch. The potato strips are then 30 bl anched accordi ng
to conventional procedures to inactivate enzynes, gel atinize the starch and
p y g
renoe ex OETATIER BEGERSPMIONh OF giME causgntnsent rol | ed browni na.
Typically the strips are blanched by imersion in hot water at about 160
F.-210 F. (11 C.-99 C,) for 2-15 35mnutes, wth a tenperature of 170
F.-190 F_&gﬂspo@ﬁk@$$,fpre&eM}hﬁynwEStheimmgyéﬂiﬂuﬁﬁbnkNGé%f@ﬁyye5¥e the
THI'S SHEEL AR PEENGREELACER 0 remove defective potatoes, and are
then optionally peeled. If a finished product with peel
20 remaining is desired, the peeling step 1s omitted. The
whole potatoes are optionally preheated for about 20 - 40
minutes at a temperature between about 110°F. to 150°F.
(43°C. to 65°C.) and are then cut into strips of desired
size and shape customarily used for french fries, such as
25 shoestring potato strips, crinkle cut strips, and straight
cut strips, which may range from about 0.25 inch (6.35 mm)
to about 0.5 inch (12.7 mm) square in cross-section, or
into larger cuts. After cutting, the strips may be washed
to remove surface starch. The potato strips are then

30 Dblanched according to-conventional

procedures to inactivate enzymes, gelatinize the starch and
remove excess free sugars which might cause uncontrolled

browning. Typically the strips are blanched by immersion in

hot water at about 160° F.-210° F. (71° C.-99o C,) for 2-15
35 minutes, with a temperature of 170° F.-190° F. (76° - ggo
C,) for 4-10 minutes being preferred. Alternatively, the
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WO 98/ 54983PCT/ EP98/ 03015 - 6 - potato strips may be blanched in steam at

at nospher ure for about 2-10 m nutes. After blanching, the potato
strips ar@%cgg&ﬁgsét ed with an 5 aqueous sol ution contai ni ng gGE/EB?S/‘r%BPe

hvdrocol | oids, with the hydrocolloid sglgt[on having a pH in the range of
about 5.0 to 8.5, preferably from6.5 to"7.5. Contacting the potato strips
with the hydrocolloid solution having a pHin this range, such as by
sprayi ng, dipping, imersion, and 10 the like, fornms a thin hydrocolloid

coating or, gl.aze S ce, of the potato.strips which not only
pr onot es ipncg!r ease C}I’I %ngéé ofbighebg%?ggS%stf-Ppss A3 nASh REJPSEhemitc

al so promREESSWHT obed abhesi én 1of mtimtsadbsequent |y applied batter |ayer,
even batter coatings having a 15 relatively |low |level of solids. That is,
the hydocol ] oi d coating provides the potato strips with a surface which
enabl es t He&F <GibsL4aaFh st t eEheo@P Byt ©0 Storipd | pmley adheaerepardicul agl y
bat t ers coaldurgsuhaysd gt achel-ddvsly; st oy solid G i pn. .20 Suitable
hydr ocol | qi, ds vvh%ch ng;{ bg used i_ncllvﬁtjgje fooé%ﬁﬁs@@%ﬁ%‘%?%fg%%%?nsf”l°h

st ar ches, Erl?d:"dil'f)f st ar ehes SonidgH AmhdsEnSt ar eHed D déxd riamsge of about

mal t odext 5.5, tandst he | pkefeBublghl exrb@ods ggnme which may-he used J ngktéde
met hyl celJ44 , 25.gum_,xant han gu m ar.abi.c, carrageenan, [ocust
bean gum ﬂan_d— si n?t?gfﬁ?ogégéu%e glr?'(f%r-ﬁcg?m%ggt REtE5LONVHERY 8T cddPHusmi s
used as t K&y drasekl oi sicht 45 pyesemtayingn oipsin®f firem@abys 0,03%
to 1,095 kwewei ght, ofcd,hes aguegys, s i.on., ;\When hydrocol I oi ds ot her than a
food gum aréa 30 used, they are usedgggraocgolnlé)e‘rﬁrcé%é%nn?n t Hé ﬁft?e?cﬁjson

sol ution &S rBRFaBGEt X 585t PAR20% Sthyinwei ghtichpreder ablly betveene295

and 6% by nweiegide Df cthepaguaouss sohut LaR. dstarch . _
product s, gu%has eext rci:nsa%d mal t odextri Egiaﬁat\lg%/ggg@%y gx?bosfér}%cﬁn vEF¥hR9¢ DE)
val ue of 354 e85°Phal*8BEGLES12:"RFeVEFef afhegifer afe Bket heuhyekoent i d

i n coati ngppfie epbt adbat séri pLauirt,abl €veMO Q,%[&@SSPQA@E%%/SOS%S\,{HQI -5

mal t gdext i i.nclude tato mal tgdextrins and corn maltodextrins.. The
pH o?%t hegggééc}t%lﬁgd%%%ol ol a sl t?8nlg§'rrapﬁ?%i et 5FRet Hydemgklofd
bet ween 5C@3&AdMB. Broprdesr abhy hetveen Giorand Wwith by tberadditign; of a

basi ¢ al kahhp3alst t he i Tetr.asodi um pyr ophosphate (TSPP) i1s
gener al | yagr eferr edtfh(:%outSlgi%/liI gglﬂg a aa‘flatleorgal ?O%Hfﬁ i $OsuiftHR e Fo¥mlige in

food prodBEf§Ten tReraAsyAElequbrsdero adpashgshehaving a relatively

slow solids concentration.
20
Suitable hydrocolloids which may be used include food gums,
gelatin, pectins, starches, modified starches, high amylose
starches, dextrins, maltodextrins, and the like. Suitable
food gums which may be used include methyl cellulose, guar
25 gum, xanthan gum, gum arabic, carrageenan, locust bean gum,
and similar food gums, and mixtures thereof. When a food
gum is used as the hydrocolloid, it is present 1in an omount
of from about 0.05% to 1.0% by weight of the aqueous
solution. When hydrocolloids other than a focd gum are
30 used, they are used at a concentration in the aqueous
solution of from about 0.5% to 12.0% by weight, preferably
between 2% and 6% by weight of the agqueous solution.
Hydrolyzed starch products, such as dextfins and
maltodextrins having a Dextrose Equivalent (DE) value of
35 less than about 12, are preferred for wuse as the

hydrocolloid in coating the potato Strips. Suitable
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10 pH of the aqueous solution to the desired range may be used. Mi ntai ning
the pH o 6&%4Q%drocol |l oid solution within this range has beemxpbgosaist o
enhance the Ccrisp, tender characteristics of the potato strips after
subsequent batter coating and finishfrying. 15 If desired, a conventional

f ood- grade sequestering agent, such as sodium acid pyrophosphate (SAPP) nmay
be included in the aqueous hydrocolloid solution, in order to mnim ze
product discoloration. If SAPP is used, it is usually 20 present in

amount s gél%a'étxc%i%%to ih%dy Weidthto Thenanuese SOhHt i omnaay @bsQ
contain fromQ0.1%to about 1.0% by weight of a reducing sugar, such as

dext r oseMag§orgY5 4%t e uni f orm col or devel opnent during frying. O her
conventional materials nmay also be included in the aqueous 25sol ution, such

as, for exanple, salt or other flavor enhancers, leavening agents,. and the
e, CThENEqREbuEEhy i Dc BTt s ST AT LoRE o AP 18 (Eerstare of
bet ween ahottthel 3¥ngd 00f8DEL(E4E. St.® B3 74 CS) wher ecamtlyc thedt wddh ¢ he

bl anched tat o stri,ps. e stdips . contacted W e agueous
hydr ocol F’Ig‘lgda}sb? uti okﬁ§bfﬁgm£§§?ggggheo{st fQi &ga[s?ln&ag&?%l?an{\ﬁcgn%% n‘i%ﬁ% t he
sol uti onsbdntaqueri Gkofasedeuguf pYrPehospdbateat (TRFPIst ris gendgrally

hydrocol Loi@e tdd cably &rhommhout d0x59;6Q33seg0Nds. 1 Gt her Rincedus£s
may, of Course, be used, such as contacting the strips_wth the agueous
sol utionusg ai® | GREITAISBIMEET HAS "BEEN2REPRACETS TYAG U8/ 52988PCEHEPSRE 0301

5 -800r bubeorSpRyi RgniduSolsdiinen ot ect henst rddsiradd ddheyd | kBy be25
over the hydrocelloid jayer op the gtrips. Excellent o 1i0id solution
within this range has been found to enhance the crisp,
tender characteristics of the potato strips after
subsequent batter coating and finish frying.
15
If desired, a conventional food-grade sequestering agent,
such as sodium acid pyrophosphate (SAPP) may be included in
the agqueous hydrocolloid solution, in order to minimize
product discoloration. If SAPP is used, it 1is wusually
20 present in amounts of about 0.2% to 1.0% by weight. The
~agqueous solution may also contain from 0.1% to about 1.0%
by weight of a reducing sugar, such as dextrose, to
facilitate uniform color development during frying. Other
conventional materials may also be included in the aqueous
25 solution, such as, for example, salt or other flavor

enhancers, leavening agents, and the like.

The agueous hydrocolloid solution 1is mwmaintained at a
temperature of between about 130°F. to 180°F (54°C. to
30 71°C.) when contacted with the blanched potato strips. The
blanched strips are contacted with the agueous hydrocolloid
solution by immersing the strips in a dip tank containing
the solution for a period of time sufficient to coat the
"strips with hydrocolloid, , typically from about 10 to 60
35 seconds. Other procedures may, of course, ke used, such as

contacting the strips with the agueous solution in a flume

THIS SHEET HAS BEEN
~ REPLACED




20 The potato strips, having a hydrocolloid | ayer slurries having a higher
sol i ds soligg apsgnt as | ow as about 51 by weight. Starch-based results
are obtained wWith a starch-based slurry having a based batter PEYEPSYIROL
starch coating or batter coating dipping, gmersion starch slurry, by
surface of the strips, are then coated with an or contacting the strips,
such as by spraying, with an aqueous starch- aqueous on the be the about

30% by weight, fromthe coated strips becone |ess chewy than those
t he potato about 8

produced usbrg @b@y\erspiii%y@ﬁ@ %tﬂcgﬁgyr*r Prgg %I‘ ab| A@‘E‘Drlgm and th
e

"to 14 perce?t of their slurry. TH'S

SRPERR AT
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Following the application of the hyarocolloid solution, the
5 hydrocolloid-coated potato strips preferably  are heated
under time-temperature conditions sufficient to partially
dry the potato strips, that is, to accomplish a moisture
loss of up to about 25% from the strips and to set the
hydrocolloid coating on the surface of the potato strips
10 The level of moisture 1loss will, of course, depend to %
large extent on the size cut of the potato strips. For
shoestring cuts, a moisture loss in the range of from 12%
t? 16% 1is desirable. <Suitable product may be produce;
without drying the hydrocolloid-coated Strips. If the
15 potato strips are dried, they are pPreferably subjected to
heated air, in a conventional hot air drier, at a
temperature of from about 130°F. to 350°F. (54°C. - 177°C.)
for from 5 to 40 minutes. |

20 The potato strips, having a hydrocolloid layer on the
surface of the strips, are then coated with an aqueous
sFarch slurry, by contacting the strips, such as by
dipping, immersion or spraying, with an aqueous starch-
based batter to form a starch coating or batter coatin

25 over the hydrocolloid layer on the strips. Excellenf
results are obtained with a starch-based slurry having a
solids content as low as about 5% by weight. Starch-based
slurries having a higher solids content, up to 50% or more
may, of course be used. However, as the solids

30 conc§ntration in the starch slurry is increased
particularly as it increases above about 30% by weichrl
french fries produced from the coated strips become Ie;;
tender and more chewy than those produced using a lower
solids content starch slurry. Preferably, tkhe p;tato

35 strips pick up between about 8 to 14 percent of their
weight in starch slurry. h
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The starch slurry may contain one or nore starches and flours typically
used inv\}t?}?) Gpsglg) d-er coating of potato strips, including, fopcexpdphRiscorn
flour, At our, rice flour, dextrin, starch, nodified food starch such
as nodified potato starch, nodified cora starch, and the like. In addition,
the slurry may al so contain mnor anounts of other ingredients, such as
whey, sodium chloride, a |eavening agent (typically a carbonate salt and a
| eaveni ng acid such as sodium acid pyrophosphate), and a food gum 10 For
exanpl e, ey s¢ardbe b'jlﬁlr'-fqzedmb‘} PESARLEnt Nendevslopymnt  ofc golidan hrown
col or upon fryin Foo provi de viscosity control and help maintain
the soli cféqur?%ugtp)@?fs? Yn ‘fﬁ%dsl h?ryth%ar?iﬂgﬁﬁéﬁrl GORReRIs| @fr i ®9tREW ng a

rel ativelge Jigye soliinds weontent rane ¥seplSUi tabke dfYolb, sttt blrepds which
have been foungéto be particularly effective are o tained from Runge Foods
L

Cor por at iFdrr® BfagPey, I9<untfer tsﬁé‘rd:é%'l gRAEFOAECLSECCANTEEERS BhelcésSType
A . The dmpdisiiet bbeadol ScGxras beedi f tedt cbrad dnandie, supPl tBe aSke.

m)dlfledfood t ar rJ,ce 0 salt
| eaveni ng(‘so‘-i:li(ii‘ﬁlm[g%|8g|by'J o%% afé/an“clmas}(')da;2L i S bR hAt &P For HEPUPER, of
xant han guhehet angaﬁdﬂenésand el . Aesi demte¥i ed slogiture jsccuppdared,e,tha
conposi t han, iy bather Q'y%l@an%ﬂra C@Q%BS lype A fée?efag%ﬂ ng
starch, tapioca extr| n, salt, corm starch, |eaveni ng 25(sodi um aci d

pyr ophosFifdte BHENSGRR URPBIAEr baRate)DY SRRIOERAZ kGht haAPGum f9rd batmer

coatjiong %d&rryeksm@rl%par ednéy bl @ndi ngd he; dey uigrgr edi gnt srdypical by, one
or nore starches, 30 unnodi fied, and flo and dextrin, and

ot her opt3%t OE?'?\%ﬁredl ntgogﬁéﬁ‘ a‘%r%%y,cq]é%rveHPﬁcj‘ g’é}’f‘ngancf‘?q’%véﬁlf“ﬁgs
and thenpadﬂ:ngathesdbw.thendgnmrbm agid ahedp, rointeianowe o6l 8abi Qliht

tenperature ecessar giyve a slurr the desired soli.d
cont ent . é’vgisglr%rg Eﬁu?’?ﬁ?y r{’éi nt ar %1 étar% é”%’peer% afg\‘uérbgf @Hlélﬁout
40F. to FFrelavUQealy 24@9W , ;eréﬂei%blqo*ﬁarWeerar@FUtS@WOFSultMJ%/ 54983

55{1%98/&%09& pilhds (WG nik 08I I fhe ¢ by i 3apxed a0,

effective are obtained from Bunge Foods Corporation,
Bradley, IL under the designations LS-C and Clear Choice
Type A .The dry batter blend LS-C has been identified by

the supplier as modified food starch, rice flour, salt,

20 leavening (sodium acid pyrophosphate and sodium
bicarbonate), cornstarch, xanthan gum, beta carctene and
whey. As 1identified by the supplier, the composition of

dry batter Dblend Clear Choice Type A is modified food
starch, tapioca dextrin, salt, corn starch, 1leavening
25 (sodium acid pyrophosphate and sodium bicarbonate), whey

and xanthan gum.

The Dbatter coating slurry is prepared by blending the dry
ingredients, typically , one or more starches, modified or
30 unmodified, and flours, and dextrin, and other optional
ingredients such as whey, leavening, salt, and flavorings,
and then adding the dry blend, with agitation, to cthe
amount of ambient temperature water necessary to give a
slurry hav1ng the desired solids content. The starch slurry
35 is maintained at a temperature between about 40°F. to 75°F.

(4.4°C. to 24°C.), preferably between 60°F. to 70°F.
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!
on the order of 40% The use of batter coatings having a relatively |ow

sol i ds contgplyghAggg3not been considered feasible due to poor adhesi on
of the batter coating to the potato substrate, 10 with the r eBalTEPIIPIS: he
batter coating tends to "blow off" or separate fromthe substrate upon par
frying or finish frying of the potato strips.In accordance with the present
fnvention, however, the batter coating exhibits excel |l ent adhesion to
the potato strip substrate even when 15 the aqueous starch slurry has a | ow
sol i ds cont gnts,. gtolrat y- ornder, _yabouf, ;596 wei,ght The initial the blanched
strips adherence of the thgﬁa)?chwglarerygﬁgss Battef preRduproh dheing
pot at o us starch slurry content, with the result that the

parfrying and finish frying, tough, chew characteristics imersion. After
excess starch slurry is 30 renmoved fromthe

coating w F?ggg%agtla.r,ch 5] l\JfrréP/" - ' '
potato strips by drdi'ni A§THRESHIPs 6 ByFipiiadfedsbanftean slurkaike.,Jbg
potato Strips apeithen pastined bRcelddated tegperaiupe,of Ahout 325F. 10
390F. (162Cfe§9t1%%QQ ﬁfﬁhaS%EQE% level, on the order of 40% oo
, £ % Or more.
The use of batter coatings having a relatively low solids
content has not been considered feasible due to poor
adhesion of the batter coating to the potato substrate
10 with the result that the batter coating tends to “blow off;
or éeparate from the substrate upon par frying or finish
frying of the potato strips. In accordance with the
present invention, however, the batter coating exhibits
excellent adhesion to the potato strip substrate even when
15 the aqueous starch slurry has a low solids content, that
is on the order of about 5% by weight . The ;ni;iai
hydrocolloid coating on the surface of the blanched Strips
provides a surface for increased adherence of the
subsequent starch coating, even when the starch slurry has
20 a relatively low solids level. Batter pick-up on the potato
str%ps is reduced due to the use of the starch slurry
having a reduced solids content, with the result that the
resulting potato strips, after parfrying and finish frying
have less tendency to develop tough, chewy characteristi;;
25 upon holding.

The aqueous starch slurry may be applied by any suitable
means, such as by dipping, spraying or immersion. After
coating with the starch slurry, excess starch slurry is
30 removed from the potato Strips by draining the Strips cr by

brief use of an air knife.

The potato strips are then parfried in oil at g temperature
of about 325°F. to 390°F. (162°C. to 199°C.) for a short
35 period of time, about 20 Lo 90 seconds. The par-fried

stri fr
T1ps are frozen, packaged and stored for subsequent use
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35 period of tinme, about 20 to 90 seconds. The par-fried strips are frozen, -

packaged ed for subsequent use. | TH S SHEET HAS BE
bt R RERLAGED

W98/ 549 8/ 03015 To prepare the parfried strips for consunption,
they are finish fried in deep fat or oil,bath at a tenperature of about
300F. to 375F. (149C to 19000.) for 1.5 to 3.5 mnutes to devel op col or
and crispness. The resulting 5 potato strips are |ight golden brown in
color, and have a crisp, tender surface and a puffy nealy inner core upon

finish frgbngs reighe fidishph t ri pr n _accordance wth
this |nven?loﬁré$et%|n theFrEggﬁggp ?%g é% o€ t Qg§§$%3Ver extéfdedre

peri ods of ipige UfieRed a iReateam Iféﬁp oQj phdutb@iehela@pl ag tamperdesireabd £

tough, chgwyuehay@sieri $id c37g0pMON W dd- copyent 4 98 b er; coa ed french
fries. The foll owi n ex |l es are intended to ?I?ust?%%e b%t%' ; §

15t ol i ni t "EREEFPesEft | . iR kRS ot ABFW S& Liskdiesat ed, Thal | qﬁﬂdktfm@

perceatagpstate mmnmpghtarEXAMaHEIgaﬁdénsg&bW%(ﬁ t@éiér“ﬂénﬁu%édé a

denonstra&e th q{feg of the resent |nve%£¢¥10n ; e textural

charact errstr Bs 0¥ ehch FH 23 hePEdUndeP cal'SPaip RAST afosst etrtenl

period of fihfeh wapﬂuyldéuahbagniékwrrbeﬁapdﬂutofQUflbesb$da@agéEgﬂun.

Each of t ol €8Sy UL z to stri obtqﬁned from Russet
Bessrhatte SRl Bkg 64, RatAL O, geeﬁae e L S e der

Bur bank pot at oes_ whi ch een steamypeel e
m nut es a?uéeFenb%Y%¥ur%V¢ﬁ theE eTedre afefrads 1M, ttioel26Rdercus indaL:

strips abogip?. Swlrtqhﬁ&(odéeanb AT 023 SEE And. wag er 30 bl anched
for 6.5 nlgu?es at 18QF. In Testpf 9p he otgg%fgﬁfips wer e p?§Cess Thto

parfried S ?Fﬁ§t8§ﬁﬁ§lébnveﬁ?WBﬂﬁl[ﬂ%k%duﬁ@nWﬂﬂ¢#Q¢@istkﬁﬂ$dﬁﬁﬂdﬁ;@&
hydocol | of denoat Ergear. st arch-based batter coating. That 35 is, the
bl anched potato strips were imersed for 40 seconds in an aqueous solution

containing 0.5 percent by weight
The following examples are intended to illustrate, but not

15 to limit, the present invention. Unless otherwise

indicated, all parts and percentages are by weight.

EXAMPLE I
20
A series of tests was run to demonstrate the effect of the
present invention on the textural characteristics of french
fries held under a heat lamp over an extended period of
time. To provide a basis for comparison, four tests were
25 run. Each of these four tests utilized potato Strips
obtained from Russet Burbank potatoes which had been steam-
peeled, heated for from 28 to 34 minutes at a temperature
in the range of from 117°F. to 126°F., cut into Strips
about 0.3 inches (0.8cm.) in cross-section, and water
30 blanched for 6.5 minutes at 180°F.

In Test 1A the potato strips were processed into parfried
strips using conventional procedure, with the strips having
no hydocolloid coating or starch-based batter coating. That
35 is, the blanched potato strips were immersed for 40 seconds

in an aqueous solution containing 0.5 percent by weight
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WO 98/ 54983PCT/ EP98/ 03015 - 12 - sodium acid pyrophosphate (SAPP) and 0.3

per cent Q& \r/%g %@tj dextrose. The solution was mai ntained at 160F. After
removal 18 solution, the strips were dried in a convefftVBREIOMS er at

148F. for a sufficient period of 5tine effect a weight | oss of 17.5% The
dried strips were then parfriedfor 50 séfonds at 370F., precooled with
anbient air, and frozen. In Test 1B, the potato strips were processed into
par fries 10 havi ng a batter coati ng but no hydrocolloid coating. That is,

wth e Sedighl ST RRREREREE S LI Tkl Triersseerh B atists
sol uti on €extaPAkeng OhM8 peadenticret ressdi vaipyropbdsphat e 1(6_65|%P) pl@@efl

percent spgdiH{Laci g-B¥r ophasp ercent dextrose, tht
aqueous sol ution having a QHQ Qéigﬁ%gr‘angggof etREen"8rH a‘%ll%dS lIanclathe

strips, a‘F‘P@YeHFﬂfPﬁ@l V\ié?-’éeé’oa%’éd Jvﬁ&"nFan fa:queausscﬁﬁncmgqtt heedibgd st rips

were pmref sgd it adr pgueous xZQ har ghsbas rdsy, repared by
m xi ng dry bat tts{ bfend LS C l§ E |le sb% 5 uﬁlgt %od\é\m&rp‘\é\aé‘?goﬁp SRS ey,
L, wth"Stffi<tent p\ﬁ&tﬁerrle(%SF °¥o 5p@roﬁﬁé@néiSsl akr 3 A ng preelddlsd

content ofiBP%mhSeltbatitter contmtdisemodi fied food starch, rice flour,
salt, leavening (sodium 25 acid pyrophosphate and sodi um bi car bonat e)
, cornstarch xanthan gum beta carotene and whey. The batter coated strips

wer e draifredTestr éRoveexgessasd usty ippaifericetbf®fessed into par fries
10 having a batter coating but no hydrocolloid coating. That
is, the blanched strips were processed following the
procedure used in Test 1A, with the exception that the
blanched strips were immersed in an agqueous solution
containing 0.8 percent tetrasodium pyrophosphate (TSPpp),

15 0.4 percent sodium acid pyrophosphate and 0.2 percent
dextrose, with the aqueous solution having a pH in the
range of between 5.0 and 8.5, and the strips, after drying,
were coated with an aqueous starch slurry. To provide the
coating, the dried strips were immersed in an agqueous

20 starch-based slurry, which was prepared by mixing dry
batter blend LS-C, supplied by Bunge Foods Corporation,
Bradley, IL , with sufficient water (65°F.) to provide a
slurry having a solids content of 30%. LS-C batter contains
modified food starch, rice flour, salt, leavening (sodium

25 acid pyrophosphate and sodium bicarbonate), cornstarch,
xanthan gum, beta carotene and whey. The batter coated

Strips were drained to remove excess slurry, parfried for

50 seconds at 370°F., precooled with ambient air and
frozen.
30
In Test 1C, the potato strips were processed into par fries
having a hydrocolloid coating on the surface of the strips
but no batter coating. That is, the blanched Strips were
processed following the procedure used in Test 1A, with the
35 single exception that the strips were immersed for 4o

seconds in an aqueous hydrocolloid solution (160°F.)
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50 seconds at 370F., precooled with anbient air and frozen. 30 In Test 1C
t he pot at I were processed into par fries having a hy : i
coating o"ﬁoﬁglréh%érface of the strips but no batter coati ng.gﬁlﬁgﬂ?b%/go% he

bl anched strips were processed following,sthe procedure used in Test 1A,

wi th the 35 single exception that the strips were i mrersedfor 40 seconds in
an aqueous hydrocolloid solution(160F.) TH S SHEET HAS BEEN REPLACED WD
98/ 54983PCT/ EP98/ 03015 - 13 - having a pHin the range of 5.0 to 8.5

contai ni :D-peg c aht to It odextrin, .0.8 percent by weight
tetrasodﬂgﬁzﬁggoﬁ\o?ﬁla%l W‘%%%P) r885§ p%?geéntéjbéowei@gﬁt EBErBﬁP&BHd 7.0

pyr ophospPR¥FECTEBAPPY, #ifdID pePeehe bpas taeiegittridext rose. pdtesnt by

i Mer si onye{ HRcSLEEPSaVRHE L i C and.frozen_in

accor dance wgt h the .procedure (glgeiﬂsrcdr%i?r{b%%ﬂ?%gemg?égg? "I TéstPIESPhe Bt at
were proct3senti ACHLLHr dtd RYERPLOSPHE Y5t e6TMEPI nventi 6n 2, pwitdertheby
potat® stwepghbavder boss. amfoéti almiweocoh! oighcoating and.a subseguent
starch-based batter, coating. ,That .is, the blanched potato strips Wwere '

i mrer sed ¥t 4 r%sg()ndscc?f?r}pea% aff8oud IR7fbeot T oi SSBKFARRER covittdi nitige 1. 0
per cent lyreeeghtepdeastaitedafsondextei naQ. 8per cent bywei ghtt et rasodi um
pyrophosphate, 0.4 percent by wei ght sodi um acid pyrophosphate, and 0.2
percent by wei ght dextrose. The strips were then dried at 148F. for a

suf fi ci enknt TREtt ol Bf f édte aPdiagint Wess QfrdTe$963 dnd sbeodBhadeStyips

wer 0 ivmer sedskhran afLe st ar¢gh-\ba | yrry ich S prepared by
m x?lnoé dr batﬁt,er_'ebl ennld LS—%yéguﬁpI%c}pbgﬁ%u%ge alltodod%\@&}?’f)\g?‘&tv{)l&‘fa@%l ey,
L, witBFBuffHident RMPcPbERY t 60pF dubdeands| ar rutieaduena s 46t -
contenz WaddI6bathebatbetieoat ethst RS Wk rain r fried for
2550 seconds at. 375F. gPr cooggd w t h ambi entgaﬁlgglrﬁ% oggﬁé% roeh
sanpl es of=pt od T Bt e of* % hE8SFEEAS edPs s ATURRM b dwsineerad Inviehar ed
for eval rtlwnidy fiabshaldfing ng 1.6 popwdseat eaely tes;ei@rkﬁductpggh%ot

oi | for %;lg%gég{gggt 350f. gand hé)l di ng the finish fried potato strips
under- a heat Tanp at about 180F. PefoFRCeval Dt | ng'§ ¥ st ri & s adbumur e.
Sanpl es dfyerRieTeBatAr 0dubt: 4ner @evedniat edopy aweenhery padghumt 4eig

m nutes, gh-dpRetssa8Bd ana 0.2 percent by weight dextrose. The
' strips were then dried at 148°F. for a sufficient time to
effect a weight loss of 17.5%, and the dried Strips were

20 immersed in an aqueous starch-based slurry, which was
prepared by mixing dry batter blend LS-C, supplied by Bunge

Foods Corporation, Bradley, IL , with sufficient water

(65°F.) to provide a slurry having a solids content of 10%.
The batter-coated strips were then drained, par fried for

25 50 seconds at 375°F., precooked with ambient air and
frozen.

Frozen samples of products of each of the four tests
described above were prepared for evaluation by finish
30 frying 1.5 pounds of each test product in hot oil for 2.5
minutes at 350°F. and holding the finish fried potato
strips under a heat lamp at about 160°F. before evaluating
the strips for texture. Samples of each Test product were
evaluated by a sensory panel at 4 hinutes, 10 minutes and
35 20 minutes after finish frying. 1In evaluating the quality

of french fries, Crispness and tenderness, although
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3520 mnutes after finish frying. In evaluating the quality of french
fries, crb%sl)_% and tenderness, although TH S SHEET HAS BEEN REPLACED WO
98/ 54983 ¥ 03015 - 14 - difficult to quantify,are i np&I{ERIB/03015
characteristics. A lack of crispness t ¥L|%i cally identifies a product which
I s tough and chewy. Crispness and tendérness in french fries are
characteristicswhich indicate the ability of the 5 product to sufficiently
resist the initial bite but then disappear with a quick neltaway in the
nmout h. 1f;;the potate stri go s not readily break down during subsequent
mast i cat id&n, i Qles §8ns‘.‘18§%‘ &%%’o have UndBSPEABIRE t 6HGR2ERET ISt iashewd
charact ediestd cef The spesd 4 stpbithild yevadiemt i Ohear & 19s68uedt Jhel ow ;o
Initiallyg Y ng\{.@‘?jrom_,- %_i ish fryer,. all test sanples were golden
brown in col or V\n&th a crisp %%gn S%de‘armfi ShdeTness in french fries
are characteristics which indicate the ability of the
5 product to sufficiently resist the initial bite but then
disappear with a guick meltaway in the mouth. If the potato
strip does not readily break down during subseguent
mastication, it is considered to have undesirable tough and
chewy characteristics. The results of this evaluation are

10 set out below.

Initially, wupon removal from the finish fryer, all test
samples were golden brown in color, with a crisp and tender
outer surface . It should be noted that commercially-
15 available batters such as the LS-C batter used in this
series of tests are intended to be used at a solids level
of 30% or more, and do not adhere well to a food substrate
when applied at low concentrations. However, in the
present Test 1D, the batter adhered well to the potato

20 strips, even though a batter concentration of 10% was used.
AFTER 4 MINUTE HOLD

Test 1A samples (no hydrocolloid coating, no batter
25 coating) were moderately crisp and tender, and were

slightly limp with some soft centers.

Test 1B samples (no hydrocolloid coating, batter
coating only) were very crisp but slightly hard; some

30 separation of batter coating from the strips.

Test 1C samples (only hydrocolloid coating, no batter)
were moderately crisp and tender.

35 Test 1D samples (hydrocolloid coating and batter

coating) were very crisp and tender.



present Test 1D, the batter adhered well to the potato 20strips, even

t houa-h a hgfoncentration of 10% was used. AFTER 4 M

Test 1A Sgkln%%ée/%m(;ﬁo hydrocol | oid coating, no batter 25 coat :}lng ‘Jv?grqels
noderately crisp and tender, and were-sisghtly linp with sone soft centers.
Test” 1B sanples (no hydrocolloid coating, batter coating only) were very
crisp but slightly hard; sone 30 separation of batter coating fromthe
strips. Test 1C sanples (only hydrocolloid coating, no batter) were
noderately crisp and tender. WD 98/54983PCT/ EP98/ 03015 - 15 - AFTER 10

M. NUTE Hcﬂ-gf-} e l|/A sanpl es were slightly crisp and tender, and
5 had becorreEI%m%I%r% %‘P{?E ?Itr%“’]ﬁ Test 1B sanples were crisp and tender

but the separation of batter coating fromthe strips was nore pronounced.

10 Test anpl e F tely, crisp and tender, but becom ng
slightly Ii rrp.%gsé ™ éa%l%ésg?‘g%%gsasn%ﬁ% t@\\ér & iBsp?Eid TEHIRY - wittit very
slight 1%aghdestons mpPAprasslivediime ng to devel op. AFTER 20 M NUTE HOLD
20Test 1A sanple were not crisp, but very |linp and soggy. Test 1B
sanples were slightly crisp and tender, slightly linp; batter coating
separation evideht. g? sampleagst WeCes arfpf 630 werads| itginder cribsp arte

tender, wisgnsiight tefmoderste |bOREERS: from the scleEl 1Ra3aMples vere
crisp and tender with a few 30slightly Tinp strips. -
pronounced.
10
Test 1C samples were moderately crisp and tender, but

becoming slightly limp.

Test 1D samples were crisp and tender with very slight

15 amount of limpness beginning to develop.

AFTER 20 MINUTE HOLD

20 Test 1A sample were not crisp, but very limp and

soggy .

Test 1B samples were slightly crisp and tender,
slightly limp; batter coating separation evident.
25
Test 1C samples were slightly crisp and tender, with
slight to moderate limpness.

Test 1D samples were crisp and tender with =a few
30 slightly limp strips.

The results of these tests clearly establish that the
present invention results in the production of french fries
that stay crisp and tender for extended periods of time
35 after finish frying . French fries that had both an initial

hydocolloid coating and a subsequent batter coating were



The results of these tests clearly establish that the present invention
results in the production of french fries that stay crisp and tender for

ext ended %Qﬁsﬁé@%f time 35 after finish frying . French frieYEFH4BKad
both an initial hydocolloid coating and a subsequent batter coating were
WD98/ 54983PCT/ EP98/ 0301 5 - 16 - crispé® and retained a crisp and tender
characteristic |longer than corresponding french fries that has neither
coating or only one coating. 5 EXAMPLE Il A series of tests was run to show
the effect of different hydocolloids in the present invention. In carrying
out 10 tHESEFRYst A4 he St RYes Ierer biwcedred tendemannbaratnikdsttie t hat

i n Exanpllergest hatthsn , dRissaipdidhank spetatpes Mere m.peel ed,.  heat ed
for 34 mnutes at 117F , cut into strips 0.30 irl;chéss ?%ggrokgassgc F(L)Lﬁ, SRat er

bl anched F61* &% W mAb% E©186RC18Ad i nmersed in an 15 aqueous

hydrocol | oid solution having a pHin the range of 5.0 to 8.5 for 40 seconds
at 160F. In all of the tests the hydrocolloid solution contained 0.8% TSPP,
0. 4% SAPP and 0. 2% dextrose, with the follow ng hyrocoll oids being included
in the s&XMMBIE DD 25 Test 2A Test 2B Test 2C Test 2D Test 2E 5.0% Potato
mal t odextrin (DE of 6) 1.0% H gh anyl ose corn starch 0.5% Corn nal todextrin

(DE of 1Q) 0.5% Tapi_oca starch 0.3% Met hyl cel | ul ose gum
A series Of tests was run to show the effect of different

hydocolloids in the present invention. 1In carrying out
10 these tests, the potatoes were processed in a manner
similar to that in Example I, that is , Russet Burbank
potatoes were steam peeled, heated for 34 minutes at
117°F., cut ;nto strips 0.30 inches 1in crossection, water
blanched for 6.5 minutes at 180°F. and immersed in an
15 agueous hydrocolloid solution having a pH in the range of
5.0 to 8.5 for 40 seconds at 160°F. In all of the tests
the hydrocolloid solution contained 0.8% TSPP, 0.4% SAPP
and 0.2% dextrose, with the following hyrocolloids being

included in the solution:

20
Test 2A 5.0% Potato maltodextrin (DE of 6)
Test 2B 1.0% High amylose corn starch
Test 2C 0.5% Corn maltodextrin (DE of 10)
Test 2D 0.5% Tapioca starch

25 Test 2E 0.3% Methylcellulose gum

After removal from the solution, the strips were dried in a
conventional drier at 148°F. for a sufficient period of
time to effect a weight loss of 17.5%. After drying, the
30 potato strips for each test were immersed in an agueous
starch slurry, which was prepared by mixing dry batter

blend LS-C, supplied by Bunge Foods Corporation, Bradley,

IL, with sufficient water (65°F.) to provide a slurry
having a solids content of 30%. The batter coated strips

35 were drained to remove excess slurry, parfried for 50

seconds at 370°F., precooled with ambient air and frozen.
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After renoval fromthe solution, the strips were dried in a conventional
drier at 148F. for a sufficient period of tine to effect a W,gp;s/&g s of
17.5% ANLP88#3¥Png, the 30 potato strips for each test were I'nmersed i
aqueous starch slurry, which was prepared by m xing dry batter blend LS-C
suppl i ed by Bunge Foods Corporati on, Br &d| ey, IL, with sufficient water
(65F.) to provide a slurry having a solids content of 30% The batter
coated strips 35 were drained to renove excess slurry, parfried for 50
seconds at 370F., precooled with anbient air and frozen. TH S SHEET HAS
BEEN REPLACED , WD 98/54983PCT/ EP98/ 03015 - 17 - Frozen sanpl es of
products ptogaeh ehnidied owt t gsisadessribed aboye ¥erecpeepaprgd fPLr g
eval uation by finish &{?\é,ing 1.5 pounds of _each test product in hot _0|.F for
2.5 ninut §S\S/Fl%§§F a0 Shol"fivTy tHERITELh F97 e POt AR bISEr i B¥ uhdleish
heat | anpfayiabout.d6pBunbef arfe esahuatdgrg phedstri as fRett extiurgesy Sampl es
of each Tes rodug .eval uat e sensory panel, at 10, m.nutes after
finish fr‘ﬁ?%“dge he“%e!ﬁ%?sﬁ(ﬁ tﬁalrlsade\?élgldﬁ%n%épr/ee gétnl g]t bELE6R. ROLIARPLE
EVALUATI it RESEL rgiver g dveiadp lamib t erderhoutnt L6 0aFh e fchewe 2BVesyiggi Sp
and tende n hzgzgvy i and : did b. ewy_.over tinme
2DCri sp a%}c}et (%tntdzglr; difé%(c)%g*bég%ﬁé gﬁe qe"{)svegktie%g#éE%%??g pcqrbl&é%:t\m YR Sone
excessi veeBROWATRG ARY sRowReB§OF He@nekt atesulfs, Mkt es wBfd ehrydf bubshoi ds
20 used ipryhhg .t esle Wersu B €6t 1 VRiENREAGUGE NG fLaNCh £ 1 i 86 w@nsg.had
extended holding qualities and renmained crisp and tender for extended
peri%@s after finish frying. 25 EXAMPLE |11

SAMPLE EVALUATION RESULT

2A Very crisp and tender, not tough or chewy
2B Very crisp and tender, not chewy

i5 2C Crisp and tender; did not become chewy over time
2D Crisp and tender; did not become chewy over time
2E Quite crisp with some excessive browning

As shown by these test results, all of the hydrocolloids
20 used in this test were effective in producing french fries
which had extended holding gqualities and remained crisp and

tender for extended periods after finish frying.

25 EXAMPLE III

A series of tests was run to show the effect of varying
the concentration of the starch-based batter, both with and
without an dinitial hydrocolloid coating, on the holding
30 quality of par fried potato strips after finish frying.
That 1is, potato strips, having an initial hydrocolloid
coating were contacted with aqueous starch slurries having
a solids content of 20%, 30% and 40%, and these tests were
then repeated with the exception that the potato strips did

35 not have a hydocolloid coating when contacted with the
starch slurries.
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/
A series of tests was run to show the effect of varying the concentration
of the starch-based batter, both with and without an initial hydrocolloid
coati ng, onVPRESHBE di ng 30 quality of par fried potato stri psPEiEEPS/G3HH sh
frying. That is, potato strips, having an initial hydrocolloid coating were
contacted with aqueous starch slurries hab¥®ng a solids content of 20% 30%
and 40% and these tests were then repeated with the exception that the
potato strips did 35 not have a hydocol |l oid coati ng when contacted with the
starch slurries. TH S SHEET HAS BEEN REPLACED WD 98/ 54983PCT/ EP98/ 03015 -
18 - Each of these tests utilized potato strips which had been water
bl anched f @adh mofiuttesesd t8Q k. g i puEr I a oys sqlugian . for 40
sec. at 160 F.Iln tgg%sﬁgééj tSB 5_and 30%@?&%%&5%?5% ﬁ"lcco t%ﬁae&e@m %

potato nal t' 5t ¥ U 5% BAPRL&Fd IE 286 BRxFr-oge1d | imtesssd3bn 3k

-~ and 3F, thequpmousssdlgtiicon font aineske§. S%eSAPP, ang 0. _Z%Id@gtsrt%seBAbué&no
S

i fIavorlid”ng, W

A RN

e bt et = opiea

pot at o | t Xt£kn @k _oth drocol l.oid. After inmmersion in the ague
sol ut i ogr;rat he go §(t)t at(:p'gl)l'st r?%%g%g\gfe A 3P heGPBA2ANESS or6 & peti ogoshtii ne
sufficient “taolqrcégﬁrétérxhe (W8I ghit, of . ke sstrE psndy oabeutdeh8%osthe $4ripg were

. then sprayed wiifh %dagyeoﬁétﬁ%&é UEEXUCE%Q:?%#HS&{_P@Q%@E E:ﬁﬁ c%ﬂﬁéﬁi Aad

963-5179, oraf orres,

supolieg bg Giffith
. modi fied f o 15 CEKRFERS ri cRUEl oW cpphastar cheldedéextpipot adw sbareh,
. | eaveni ng, mhRaicstasth, Waete Paf ki ydrogepat ed soybean oil , and
SpaLheLb ol dipoch gg{ges&t(lgr P LUy RB®I ng

otth sufficient water to provide an aqueo
the desired°SE5US ot BnYeTPn HHESe Hesheatefeadsl ifdyr commentsdt bont ot he

slurry was s23 Mariieett from-28%cto t4Q%welteh €0ndi t hans ys out
bel ow, W t Byl Ssctorsl'ﬁsé’ pg}ggtgl%tqer m_ned ;%n a Stein tf;*ﬁlg’% g‘ng%g‘%uu i .
Hydrocol | oi_ Batter "Solids ViscositH Bdtt ef > PRcRIUF IR SecsYqogh slurry,

formed using Batter Mix 963-5179, supplied by Griffith

Laboratories, Alsip, IL , which contained modified food
15 starch, rice flour, corn starch, dextrin potato starch
leavening, wheat starch, whey, partially hydrogenated

soybean oil and flavoring, with sufficient water to provide
an aqueous starch slurry having the desired solids content.
In these tests, the solids concentration of the slurry was
20 varied from 20% to 40%. The conditions used are set out

below, with viscosity being determined using a Stein cup.

Test Hydrocolloid Batter Solids Viscosity Batter Pick-Up
25 - (%) (sec.) (%) o

3A 6.0% 20% 6.4 10.1

3B 6.0% 30% 6.5 10.8

3C 6.0% 40% 7.4 12.1
30 3D 0.0% 20% 6.4 7.6

3E 0.0% 30% 6.5 5.0

3F 0.0% 40% 7.4 6.3

The batter coated strips were drained, par fried for 45
35 seconds at 370 F. air cooled and frozen. Frozen samples of

products of each of the tests described above were prepared
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3A6. 09%20%6. 410. 1 3B6. 09%80%6. 510. 8 3C6. 0%10%. 412. 1 303D0. 09%20%6. 47. 6
3EO0. 0%30% FO. 09%10% . 46. 3 The batter coated strips we | par
fried for@'ﬁ)%%?ggsgeconds at 370 F. air cooled and frozen. Fr %%%E’géé%g%es of
products of each of the tests descrihed @fbove were prepared TH S SHEET HAS
BEEN REPLACED WO 98/ 54983PCT/ EP98/ 03015 - 19 - for evaluation by finish
frying 1.5 pounds of each test product in hot oil for 2.5 mnutes at 350F.
and holding the finish fried potato strips under a heat |anp at about 160F.
before evaluatiagubke 31 rbps £08; Lext anpl es _of each Test product
were evaluated by, a sensor?/ panel at 1 _irﬁl%utr}’Lg'ss'eaP;%él%rl i n? hefar‘i}i‘ n(fy.eST-he
results @frqqﬂ%t eVal BQG ol hr §O§et% Jut mpalhows 10Ted bR Er ocainadi HBade
Sol i ds Bealaiati aaishs)b¥ecBA8o0206" sk 458 LERdY 320080053 4nd Ll ght !y
160°F. before evaluating the strips for texture. Samples of
5 each Test product were evaluated by a sensory panel at 10
minutes after finish frying. = The results of this

evaluation are set out below.

10 Test Hydrocolloid Batter Solids Evaluation
(%) (%)

3A 6.0 20 crisp and tender

3B 6.0 30 crisp and slightly
15 chewy

3C 6.0 40 crisp and moderately

chewy
3D 0.0 20 less crisp and more

chewy than 3A

20 3E 0.0 30 less crisp and more
chewy than 3B

3F 0.0 40 less crisp and more

chewy than 3C

25 As shown in these tests, french fries produced using batter
coatings having a solids content of up to 40%, when applied
after an initial hydrocolloid coating, exhibit desired
Crispness after extended periods after finish frying.
However, the french fries become more chewy as the batter

30 concentration increases from 20% to 40%.Al1l samples
produced using no hydrocolloid layer before the batter
coating were inferior to the samples produced using both an

initial hydrocolloid layer and a batter layer.

35 While the present invention has been described by reference

to specific embodiments, it will be apparent to those
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chewy 3C6.040crisp and noderately chewy 3D0. 020l ess crisp and nore chewy
than 3A 203EO. 030l ess crisp and nore chewy than 3B 3F0. 040l ess crisp and
more cheWP IMHABBRC 25 As shown in these tests, french fri eSCHESA}BIES usi ng
batter coatings having a solids content of up to 40%, when applied after
an initial hydrocolloid coating, exhi b#? desired crispness after extended
periods after finish frying. However, the french fries becone nore chewy as
the batter 30 concentration increases from2096- to 4096. A11 sanpl es
produced using _no hydrocol |l oid | ayer before the batter coating were

inferi orSEblifd SdhpFes pRBEucEtRtusPR§eBot AlaArnarival 4nkipditmehosd dayer

and a bakd@iflaxeionds M| &d hempresent L/'i‘éﬁ&hitond@ﬁﬁrQ?ﬁ? dffé}eflﬂ by
reference to specifi.c enbodinents, it will be apparent to those THI HEET
HAS BEEN PP ACED" WO $8/VSAG84BLT/ EP98/ 0301 5 - 20 - skilled in the art

that other alternative enbodi nents or nodifications nmay be enpl oyed w thout
depagting fromthe scope of this invention. WO 98/54983PCT/ EP98/03015 - 21

10

15

20

25

30

35



VWHAT | S. CLAI MED | S: 1. A process for producing frozen parfried potato

strips 5 Waidgfség@main crisp and tender for an extended tine ?frk‘?’%s/iuom sh
frying Whi'ch conprises cutting raw potatoes into strips, g anching the

potato strips. contacting the blanchedzpotato strips with an aqueous 10
hydrocol | oid solution having a pH in range of between 5.0 and 8,5 to forma
hydr ocol | oid coating on the surface of the strips, contacting the

hydr ocol | oi d-coated potato strips with an aqueous starch-based slurry, 15-
parfrying the coated potato strips, and freezing the parfried strips. 2.

The proc efLn i laim1 in which the hydrocoll oi d-coated potato
strips amga%%dg%&ggﬁt itad y 20 dry the strips and set the hydrocolloid

coating on the surface of the strips. 3. The process defined in claim2 in
whi ch th%_ bl ch%dc%ost atg stri Sqare con acted with an aqueous sol ution 25
cont ai ni g’ abouf 05" sTPE PRI BTHRE] Q%YO%‘?naHﬁfcfrrd&ﬂ | BPE2sel extibd r om
the ¢f oupvitiomsi seimeg rof cgekat i and pestrider,  sbar ches exmdiddedr skar ches., hi gh

amyl ose sgg{chess, dextring., adextrins, and conbinations therof. 30 4.
The process d%?i nlégll)g% c?‘gicrrﬁn?c%n V\#%% t he bl anched potato strips are
i mrersed in an Aguedds FakWubicdmtemt almiagstrops2 to 6A- by weight of a

hydr ol yzed starkgiblp@@ggs\% CR@V?&&?CCPES&/%#% of from2 to 10. 35 TH S SHEET
HAS BEEN REPLACED 0. WD 98/54983PCT1EP 3015 - 22 -
- contacting the blanched potato strips with an agueous

10 hydrocolloid solution having a pH in range of
between 5.0 and 8,5 to form a hydrocolloid coating on
the surface of the strips,

- contacting the hydrocolloid-coated potato strips with
an aqueous starch-based slurry,

15 - parfrying the coated potato strips, and
- freezing the parfried strips.

2. The ©process defined in claim 1 in which the
hydrocolloid-coated potato strips are heated to partially

20 dry the strips and set the hydrocolloid coating on the
surface of the strips.

3. The process defined in claim 2 in which the blanched
potato strips are contacted with an aqueous solution
25 containing about 0.5% to 12% by weight of a hydrocolloid
selected from the group consisting of gelatin, pectins,
starches, modified starches, high amylose starches,

dextrins, maltodextrins, and combinations therof.

30 4. The process defined in claim 3 in which the blanched
potato strips are immersed in an aqueous solution

containing from 2% to 6% by weight of a hydrolyzed starch
product having a DE value of from 2 to 10.

35
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5. The epgecess defined in claim2 in which the blanched potato strips are
contacted with an aqueous sol ution containing about 0.05%to 1.0% by wei ght
of a foodVQRH4%B. The process defined in claim2 in" whi chP¢HEP98/03015
hydrocol | oid coated potato strips are heated to effect a noisture | oss of

up to about 25% by wei ght of the strips?2 - 7. The process defined in
claim6 in which the potato 10strips are subjected to heated air having a
tenperature of from130 F. to 350 F. for from5 to 40 m nutes. 8. The

process defined in claim1 in which the aqueous starch-based slurry has a
sol i ds cont ent8f BPOBDTSfeidfftinnd 15porelaim. 2Thien pbdess deéi nedhndehedai m
9 nwhi chotBeosolstds Nt &AL ObohRECEERM CR ST ¥l SabLAMLE% Lo, RO 20

10. The process defined in claim8 in which the potato’strips are
with the SPAFEADSPE APV i Pht hg-orl i febxi ngiohe st & dtd ipsmin an
aqueous starch-based slurry having a tenperature of between about 40 F. to

75 F. .25 11. ze -fried,potato strips having a hydrocol | oid [ ayer on
t he sarfa%'e ofﬁgher‘%f(?%%gsanddg’“%?% ch-Hase& i ng oveR tHehhglr ocote oi d
| ayer. 12hydhecpaiofidi edopoedt @ctatps sdefiipredais d@itedl g 38rwhich, t he

hydrocol | gidstayer ll:%sd%_‘}osdﬁ ed, o, 4.he Eé‘ygﬁﬁ?% tn(r:égr#gt ato strjps by

inmersing the potato strips’n an aquéous sO itrﬂenggtarlps-
hydrocol | oi d sel ected fromthe group consisting of food guns, gelatin,

pectins, starches,prdodisli egesi h i | o st.ar ches,, 35 dextrins,
maltggextri ns, and comhi pati onsﬁ%%e(ra%of @l‘% I_ngméHE_ I-?A}%‘ EﬁfrkhEPIB&tﬁfo
400: ©1 . StNPE8,FER9 P98/ 690 paterl aixgzhaviagpaz - tenpdrpotateo o ri ps
defined i firchal BD1E.i mowdisth B her st affiedin based g0akiiRgcies deposited by
i rmersing potato strips having a hydrocolloid | ayer on the surface thereof
in an aqueous starch-based batter. 5

8. The process defined in claim 1 in which the agueous

starch-based slurry has a solids content of 5% by weight or
15 more.

9. The process defined in claim 9 in which the solids

content of the starch slurry is from 5% to 50%.

20 10. The process defined in claim 8 in which the potato
strips are coated with the starch slurry by dipping or
immersing the potato strips in an agueous starch-based

slurry having a temperature of between about 40 F. to 75 F.

25 11. Frozen par-fried potato strips having a hydrocolloid
layer on the surface of the strips and a starch-based
coating over the hydrocolloid layer.

12. The par-fried potato strips defined in claim 11 in
30 which the hydrocolioid layer is deposited on the surface of
the potato strips by immersing the potato strips in an
agueous solution containing a hydrocolloid selected from
the group consisting of food gums, gelatin, pectins,
starches, “modified starches, high amylose starches,

35 dextrins, maltodextrins, and combinations thereof.
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13. The par-fried potato strips defined in claim 11 in
which the starch-based coating is deposited by immersing
potato strips having a hydrocolloid layer on the surface

thereof in an agueous starch-based batter.
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