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PCT
ENTRADA EN FASE NACIONAL
©O) SOLICITUD DE:
[X7] Patante do rvarsién [ Ptonen do mtcntat cn uriicins
[ Jomtse — K Joenitso 1
@ Nombre:  FRITO - LAY NORTH AMERICA. INC. IDENTIFICACION
RECOT, INC
Dirsccién: 7701 Legacy Drive Plano, TX 75268 ce. 1 w []
BOLICITANTE United States L
) Naciorelidad © domiciio:  Estados Unidos de América e[ 1 o 1
Luger de Constttucién:
Cuak
Tebifone: Fax:
|E-mail: Lll.'ln-u:
@ Nombre: JAIME EDUARDO DELGADO VILLEGAS [DENTIFCACION
[REPRESENTANTE Im Avda. 22No.37-31 of. 202.B0GOTA  |ec. [x ] wv []
O APCDERADO I
ce [ ] ow []
Talddono: 2444000 Fax: 2442408 cus
JE-mall [Ndmero: 18.270.855 T.P.43.308 C.S.J.

Titulo (84)

METODO PARA REDUCIR LA FORMACION DE ACRILAMIDA EN ALIMENTOS

PROCESADOS TERMICAMENTE
® Clasificackin intarnacionsl (51) 'ﬂ 7.2 L 1/7./’}
@ (33) Paks de Origen @D Facha D7) Namero de Soickud. |
s [XJw ] |- us 210212003 US10/72.738
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ANEXOS

Comprobanis de pago de la tasa de presantaciin de la solicitud,

Docurriéito que acredite i sxisioncis ¥ representacion legal cusndo of solicitants ses persona juridics.
Podares, al fusre ¢l caso.

mamﬂmumo-munllﬁ.

Declaracionss

Copia de la eoliciud internacionsl (Resuman, descripeion, reivindicacionss, dibujos)

Traduccidn de ia solicitud intemacionsl al castalianc. (Resumen, descripcion, reivindicacionss, dibujos)

Copia del exanen prelimines intsrmacionsl efectuado por fa Autorided Internecions! de Examen Prelminer (IPEA).
Traduccion del sxamen preliminer intemacional sfectuado por s IPEA.

De ger ol caso, copia del contruto de scceso.

Ds sar ol caso, documents que acredits ls icancia o sutorizacién de uso ds conocimienios
tradicionales de las comuniiades indigerms.

De ser si caso, cartificado de depésiio dal material bicldgico
Arte firad 12X12 em.

De ser al cano, informaciin de otnes scliciiudes de patents o tiulos obteniios en of extrenjero por el
misme titukar o su causants, reiacionades ol o parcislments con la imencién de eeta salicitud.

Da wer ol caso, modificaciones sfectundes a a walicitud intemecional, Nuevas Relvindicaciones

Otroa: informe de Buacqueda de Antecedentse internacional
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Soliciio [a concesién de la patents,

NOMBRE: JAIME

Ly }

7. 274

Kc.c. 19 mof Boghla | T.P.}[43.308 C.S.J.
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INVENTORES

Vincent Allen Elder
2903 Panorama Drive

Camqliton, Dallas County, Texas 75007
Ciudadano Americano

John Gregory Fulcher

9930 Ontario Lane

Dallas, Dallas County, Texas 75220
Ciudadano Americano

Henry Kin-Hang Leung

3704 Ellington Drive

Plano, Collin County, Taxas 75093
Ciudadano Americano

Michael Grant Topor

2312 Evergreen

Carroliton, Dallas County, Taxas 75006
Ciudadano Amaricano



PCTUS2004/003376, documentos edjuntos ai Petitorio:

1. Traduccién de ia solicitud PCT/US2004/003375 preseniada el 6 de febrero de
2004 con descripcion, reivindicaciones, figuras o dibujos y resumen. (44 folios)

2. Solicitud PCT/US2004/003375 en inglés, tal como fue presentada ef 6 de
febrero de 2004 con descripcion, reivindicaciones, figuras o dibujos y resumen,

c(::;:mﬂ)hanmﬁnahaﬂamﬂhsEdmummlede febrera da 2004.

3. Cearta de Recordatorio de asignacion documenio de cesién de jos inventores. de la
Oficina de Patenies y Marcas de los Estados Unidos del 18 de Septiembre de
2003 (6 folios).

4. Formulario PCT/IB/301, nolificacién del recibo de copia registrada de /a solicitud
PCT con lista de palses designados con fecha de envio PCT del 29 de abril de
2004 (3 folios).

5. Fommulario PCT/IB/304, notificacién del recibo del documento de prioridad No. US
10/372.738 dsl 21 de febrero de 2003, con fecha de envio del PCT del 29 de abnil
de 2004, (1 folio).

6. Formuiario PCTAB/311, notificacién y copla de fa Publicacién. internacional en la
Gaceta Oncial del PCT No. WO 2004/075.655 A2 del 10 de Septiembre de 2004,
(32 follos).

7. Formulario PCTAB/308 Primera notificacién informando comunicacion de Je
Officina del PCT sobre /a solicitud intemacional a los palses designados, lo cual no
apiica de 30 meses tlempo limite bajo el Articulo 22(1), de 23 de Septiembre de
2004. (1 folio).

8. Fomulario PCT/ISA/220 y 210, notificacién envio del Reporte de la Bisqueds
Internacional y Opinidn Escrita del 24 de febrero de 2005, (6 folios) junfo con
documentos de/l arte anterior;

a) Patente US 5.620.727 de! 15 de Abril de 1997. (10 folios).

b) Patente US 4.272.554 del 9 de Junio de 1981. (4 folios).

¢} Pstente US 5.045.335 del 3 de Septiembre de 1991. (3 follos).
d) Pafente US 5.389.389 del 14 de Febrero de 1995. (13 folios).

9. Formulario PCTAIPEA/401, Soficitud de Examen Preliminar, junfo con carla do
maboporpaﬂadalaOﬁcmadansEstadosUmdos(&folms),Respuoﬂala
Opinién Escrita junto con modificacién de fas reivindicaciones 1 a 49 (12 folios),
Comreccidn al Poder y Cesién de los derechos de los Invenfores (3 folios} en
inglés, y Traduccién Oficial al espafiol de los anteriores documentos (28 folios).

10. Formulario PCT/IPEA/402, Nofificacion del Recibo de la Solicitud de Examen
Preliminar por la Autoridad Compelente encargada de dicho Examen, con fecha
del 8 de junio de 2005 (1 folio).



11. Formulario PCT/IB/308 Segunde y nofificacidn suplemeniaria informando al
solicitante la comunicacion de la Oficina del PCT sobre la solicitud infernacional a
los palses designados, aplicando los 30 meses como fiempo limite bajo 6l Artlculo
22(1), del 23 de junio de 2005. (1 folio).

12. Formulario PCTAPEA/416, Notificacién de Envio de Reporie de Pefentabilidad de!
Examen Preliminar internacional (4 folios) con fecha 1 de julio de 2005.

13. Forrnulario PCT/IB/332 Informacién concemiente & las oficinas elegidas y su
notificacion, del 14 de julio de 2005,

14. Taneta Archivo Temdtico y Taneta Propietarios.
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Date
TRANSMITTAL LETTER TO THE Tniamatonal Appication No.
UNITED STATES RECEIVING OFFICE
Aﬂmmﬁ MNo. CFLAY.00178P
|.  Cartification undar 37 CFR 1.10 (If applicable)
_EV 333419120 US February 6, 2004
s Mall ramber | Dats of Deposit
| heraby certify that the appication/comespondence attached harato ks being deposited with the United Stetes Postal Service all
Post Office to Addressae” service under 37 CFR 1.10 on the date indicated

Patan

"Expross
above and Is addressad to Mal Stop PCT, Commissioner for
q

Box 1450.A|oxnndrta’ VAM%W.

Rhonda K. McGese

Signature of person maling comespondencs

Typed or pointed name of person matling comespondence
w New Intarnationad Application

TITLE

Mothod for Reducing Acrylamide Formation in Thermally Eariiest priority date
Processed Foods {Day/Monthv/Yoar)

21 Feb 2003 (21.02.2003)
SCREEMING DISCLOSURE INFORMATION: In order 10 assist in screening the

accompanying intemationad application for
whether a ficensa for forsign transmitial should and could be grantad and for other purposes, tha
following Information is supplied. (Note: check as many boxes as apply):

| Irvcition
O

The disciosod was not made in the United States.
Thers la no prior U.S. application retating o this invention.

The foliowing prior U.S. application(s) contaln subject matter which is relatad to the invention disclossd In the attachad

application. (NOTE: priorlly fo these applications may or may not be cisimed on form PCTRO/M01
{Requesl) and this listing does not constitute 8 ciaim for priorfly.)

appiication no. 10/372,738 flod on 24 Feb 2003 (21.02.2003)
appication no. Flod on
D. | ] The present inlemationsal application contains additional

subject matter not found in the prior U.S. application{s)
identified in paragraph C. sbove. The adddonal subject matier is found on pages | |
and [] DOED HOT ALTER [0 MIGHT BE CONSIDERED TO ALTER the generl nature of the krvention in a manner
which would mequire

the U.S. 1o have besn made avaleble for inspection by the appropriate defensa
agencies under 35 U.8.C. 181 and 37 CFR 5.1. See 37 CFR5.15.

w Ul A Responss to an invitation from the ROVUS. The foliowing dociament(s) is {are} enclosed:
A [0 ARequestiorAn Extansion of Ttme to Flle a Responss

B. D A Power of Atiomey (Genara! or Reguiar)
C. D Raplacemont pages:

of the request (PCT/RO/101) | pages of the igures -
poges of the description pages of the atstract
of the clalms
D, [ Submission of Priorty Documents
g. ] Foos s speciied on aitached Feo Calculation sheat fom PCT/RO/101 annex
I v, L A Request for Rectification under PCT 91 LI apettion U A Sequence Listing Disketts I
V.]D Other (ploase specify):
U Applicant Colin P. Cahoon, Registration No. 38,838
xwp"m"" AttomeyiAgend (Reg. No.) Typad name of
form Is the: D
Common Represantsative
Signature
PTO-1382 (Rev. 04-2003)

ULWdcmummem



P CT For receiving Offioe use only ﬁ
International Application No.

REQUEST
International Filing Date

The undersigned requests that the present
international application be
according to the t Cooperation Treaty. Name of recciving Office and “PCT International Application™
licant's or t's file reference
Piesied) (12 characters maxtmum) CELAY .00178P
Box No. 1 TITLE OF INVENTION

Method for Reducing Acrylamide Formation in Thermally Processed Foods

Box No.Il  APPLICANT [ This person is also imventor
N i, ity o e St T o
Bax is the applicant's Sixte fihat s, cowstry) of residence (f mo State of s indicased below.) :
FRITO-LAY NORTH AMERICA, INC. Facsimile No.
f/k/a RECOT, INC. S
7701 Legacy Drive cleprimter No.
Plano, TX 75266
Applicant’s registration No. with the Office
Stute (that ix, country} of nationality: State (that Is, country) of residence:
Us us
Thispersonis sppliomt ] il dlgrand 7] Al gt ool [ oty ] hs Soppiamees s
BoxNo.Ill FURTHER APPLICANT(S) ANIVOR (FURTHER) INVENTOR(S)
g aeasrarih ,-uﬁ ':;‘-umi’m ;ﬁ‘;aﬁ'ﬁﬁgﬂdmh in thiz | THI2 peTson ix
Do iy the appiicant's Skakefhatis, comiry) of rexidence {f o State of & Indorsted beiow,) D cnly
ELDER, Vincent Allen — Y
2903 Panorama Drive W"‘"‘“‘::“
is
ggrrollton. Texas 75007 I [aisisng A Lobrinron o
Applicant’s registration No. with tho Office
State (that is, country) of mationality: State (that is, cosntry) of residence:
us us
Thisparsonis spplicent [ gldesinned [ sl dpsiomarce,  [K] rimiy [ B box

Purther spplicests sndVor (further) inventors are indicated oo a contimution shect.

BoxNo.IV  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been inted to act on behalf
ofmww.)muwmmﬁwm

(] weom

Commaon

represcatative

O

CAHOON, Colin P. Facsimile No.
Carstens, Yee & Cahoon, L.L.P. 972-367-2002
P.O. Box 802334 Teleprinter No.
Dallas, TX 75380
us Agent’s registration No. with the Office
38,836
D m’l ce Mutd:.hchck-boxwte:m wm%&ﬂmﬂw@dmﬂb

Form PCT/ROVI01 (first shoct) (January 2004)

" See Notex to the request form



Confinustien of Box No. IIl  FURTHER APPLICANT(S) ANDVOR (FURTHER) INVENTOR(E)
If mone of the following sub-boxes is used, this shoet should not be included in the request.

9930 Ontario Lane
Dallas, Texas 75220
us

e A s
Bas it the applicant’s Siie (that is, country) of residence {f o State of trindicared bekrw,) D applicant only

nventor this check-box
umted,mganﬁu:n below,)

Applicant’s registration No. with the Office

State (that Is, country) of nationality:

State (that is, country} of residence:

us us
apmmsoian  [Jles iemEovoe, REmehr [ kimbins
Name and address; (Family nome foliowed by given aceme; for o legal entity fill official designation. | This person ix:

addrers inchude coumivy, coumtry ‘the address indicated in thiy
Br:hk%?mpm:*mmm{:umedruiukmmJ [7] pplicant onty
LEUNG, Henry Kin-Hang [X] spplicant and inventor
3704 Ellington Drive ] inventor oaly (3 this check-box
Plano, Texas 75093 is marked, do not fill in below,)
us Applicant's registration No. with tho Office

State (that is, country) of nationality:
us

State (that is, country} of residence:
us

spplicant designated o Ustited Sties tho States indicatod in
Perl s [m'poi:esoﬁ [O5s [Jiipriimeme,  [X] Fancmomty (] & Sopplonconl Box
Naumne snd address: (Fadbmﬂbmdbygmmifdgdamyﬂqﬁddm Ttis person is:
adddrers must inciude and . The cosntry of the addnexs indicated tx iy
guk%ammrgm mo State of s indicated below) D epplicant only
TOPOR, Michas! Grant ficant and inventor
2312 Evergreen ; aiym'dﬂ:dmk-ba
Carroliton, Texas 75006 D is marked, do not fill in below.)
us Applicsnt’s registration No. with the Office
Staie (that Is, country) of nationality: . Sﬁté(dwk.aumﬁofmddm
us _
pervon is spplicant designated the Uaitsd States tho States indicated in
L“ﬁlepurpoi:aoﬁ Ous [(JidpaeiSmaaemt (K] Farermaonty [ e Sopplomenal Bax
Name and address: (Famdly name followed by gvos mame; for  legal oulty, fl ffcal designorion. | This person i
aﬁuaﬂﬂamzﬁ::ﬂré:urﬂmmgr&uzuww) [ sopticast oty

D applicant and tmventor
[ Bt & oy

i Applicant’s registration No. with the Office

State (that is, country) of nationslity: Stete (that ix, country) of residence: -

the indicated fn
Papmenbmplon | mamewd [|idiprmitegcy, oSy [ RERUSSRs
[ Further sppticants andvor (farther) inventocs are indicated on snother contiouation eheet.
Form PCT/ROV101 (continuation sheet) (Jannary 2004) See Notes 10 the request form
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Box No. ¥V  DESIGNATIONS

The filing of this request constitutes under Rude 4.5(n), the thon of all States bound by the PCT on the international
filing date, for the gramt of every kind of protection svailable and, where applicable, for the gramt of both regional and national patents.

However,

[3 DE Germany Is not désignated for any kind of national protection

[ %R Republic of Korea ts not designated for any kind of national protection

O] RU Russian Federation Is not designated for any kind of national protection
ﬂhcdlxk-baxc:abovemaybeusadwmlude%ﬁedn@mﬂwmma&dhardaloamidﬂucmdngofmeﬁxg.mda

the national law, of an earlier national application ority is claimed. See the Notes to Box No. V as to the consequences of
such national law provisions in these wﬁuo&ka&amfm

BoxNo. ¥I  FRIORITY CLAIM
The priority of the following earlier application(s) is hereby claimod:

Filing date Number ‘Where carlier application fs:
of earlier application of carlier application foma] spolication: - -
day/month/yec; cosmiry o Member | "ogional application:* | international application:
¢ ! ot'oﬁ‘}'l‘o regional Office rocetving Office =
itun(lg
1.02.2003 10/372,738 us
{21 Feb. 2003)
item (2)
em (3)

[0 rPurther priority claims are indicated in the Supplemental Box.

ThemodvingOﬁcekremdmmcmdmhmﬂnhumﬂmﬂﬁmmao«ﬁﬁdwgyof&cmﬁumﬁuﬂm@)(au{y;f
MW@MWMMMWM#MWJMWM&MWWMM
zhove as:

O st iems B iem) O =@ 0O =) [ other, see Supplemental Box

* Fhere the aarlier application ks an ARIPO indicate a1 least one courtdry to the Paris Convention for the Protection of
Indaserial Property o ane Member of the Mammp-mmﬁgmmﬂdmum@x....

BoxNo. VII INTERNATIONAL SEARCHING AUTHORITY

Cheice of Internstional Searching Anthority wo Iernational Searching Asthorities are competent fo out the
e e e A ori conies he -ter code oy be 50d): o e
ISA Y RO oo
Request to use results of earlier search; reference to that search (if an eartier search has been carried out by or requested from the

International Searcking Authority): .
Date {dawmonth/vear) Number Country (or reglonal Office)

Box No. VII DECLARATIONS

Wﬂhwhgdednr:ﬁoummhedhhuﬂuvm(i)m(v)(uw*ﬂwqpﬂmbk Nman'of
check-baxes below and indicate in the right colorn the mumber of eack type of declaration): declarations
[0 BexNo.vI(j) Doclaration as to the identity of the inverior
& Box No. VIl (ii) Declarstion a1 o the spplicant’s entitlement, as at the international filing

date, to apply for aad be granted a patent : 1

[ Box No. vII i) Declaration &5 to the applicant's entitiement, a5 at the international filing
date, to claim the priocity of the earlier application

(B Box No. VI (iv) Declanation of Inventorship (onty for the purposcs of the designation of the
United States of Americe) : 1

O BoxNo. VI (v) Declaration #5 10 noo-prejodicial disclosures of exceptions 10 lack of novelty
Foem PCT/ROV01 (socond sheet) (Janmery 2004) ) See Notes 5o the request form




Box No. VII ) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declaration must conform 1o the standardized wording provided for in Section 21 2; see Notes to Baxes Nos. VI, VI (i) 1o (v) (in general)
and the specific Noses to Box No.VIII (il). If this Box is not used, this sheet should not be included in the request.

Declaration as to the applicant's entitlement, as at the international filing date, to apply for and be granted a patent (Rules 4.17(ii)
and 5 1bis. 1(a)(i])), in » casc where the declamtion under Rule 4.17(iv) is not appropriate:

FRITO-LAY NORTH AMERICA, INC. is entitled to apply for and be granted a patent by
the virtue of the following: )

an assignment from

RECOT, Inc., to FRITO-LAY NORTH AMERICA, INC., and recorded on February 2,
2004, at Resl/Frame 014296/0295,

and an assignment from

Vincent Allen Elder, John Gregory Fulcher, Henry Kin-Hang Leung, and Michael Grant
Topor, to RECOT, INC., and recorded on May 19, 2003, at Reel/Frame 014085/0410.

This declaration is made for the purposes of all designations, except for the designation
of the United States of America.

[ This declarstion is continued on the following sheet, “Continuation of Box No. VIII (if)™.

Form PCT/RO/I01 (declaration shoet (1)) (January 2004) ) See Notes 5o the request form




Box No. VII1 (iv) DECLARATION: INVENTORSHIP (only for the parposes of the designation of the United States of America)

The declaration must conform 1o the following standardized wording provided for in Section 214: see Notes to Boxes Nox. VHL VI (1) to (v}
{in peneral) and the specific Notes 1o Bax No. Vil (v). [fthis Box is not used, ihis sheet should not be included in the request.

Declaration of taventorship (Rules 4.17(lv) aad 51bis.1(a)iv))
for the purposes of the designation of the United States of America:

I hereby declare that | believe I am the original, first and sole (if only one inventor is listed below) or joint (if more than onc inventor
is listed below) inventor of the subject matter which is claimed and for which a patent is sought.

This declaration is directed to the intermatonal application of which it forms a part (if filtng declarauon with application),

This declaration is directed to international application No. PCT/......... ..., (if furnishing declaration pursuant
to Rule 26¢er).

1 hereby declare that my residence, mailing address, and citizenship are as stated next to my name.

| hereby state that | have reviewed and understand the contents of the above-identified international application, including the ¢laims
of said application. Thave identified in the reques? of said application, in compliance with PCT Rule 4.10, any claim to foreign priority,
and [ have identified below, under the heading “Prior Applications,” by application number, country or Member of the World Trade
Organization, day, month and ycar of filing, any application for a patent or inventor's certificate filed in a country other than the United
States of America, including any PCT intemational application designating at least one country other than the United States of America,
baving a filing date before that of the application on which foreign priority is claimed.

Prior Applications: LJ.S..Serlal.Ma..10£372,738.flled an February 21,2003 ... ... L

I hereby acknowledge the duty to disclose information that is known by me to be material to patentability as defined by
37 C.F.R § 1.56, including for continuation-in-part applications, material informanon which became available between the filing date
of the prior application and the PCT international filing date of the continuation-in-part application.

1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such witlful
false statements may jeopardize the validity of the application or any patent issued thereon,

(city and either US state, if applicable, or country)
Mailing Address: . 2803, Panctama, Drive, Camoliton, TX 78007, US .. ... ... ...

Citizenship: .. .. ... ... ... P 2

Inventor’s Signature: ,V LAY N AT . Date . S I s
(1f not contained in the request, or i (of signature which is not contained in the request, or of the
added under Rule 26ter afler the filing of the international declaration that is corrected or added under Rule 26/er after the
application. The signature must be that of the inventor. not that of filing of the internatioaal application)

the ageat)

Inventor’s ssmmé\ﬁw.km&wx/ Dae; FebrUary 72004
in

(if not contained request, or if declaration is comrected or (of signature which is not contained in the request, or of the
added under Rule 26fer after the filing of the mtecnational declaration that is corrected or added under Rule 26ter after the
application. The signature must be that of the inventor, not that of filing of the intcmaticnal application)

the agent)

m This declaration is continued on the following sheet, “Continuation of Box No. VITT (iv)".

Form PCT/R(Y101 (declaration sheet (iv)) (January 2004) See Notes 1o the request form



SheetNo. ...6...

L
Continnation of Bex No. VLI ({) to (v} DECLARATION
{fthe is insafficientin Boxes Nos. VI {i) to (v) io firsishall the information, including in the case where more than two Inventors
are to be mamed in Bax Mo, Vill (v}, in such case, u(?'#e ")Comimm Box No. VIIl...™ (indicate the item number of the Bax) and furnish
the igformation in the same manner as required for the purposes of the MHMWWMM If additional space is needed
in respect of two or more declarations, a separdie continuation box must be used for such declaration. If this Box is not used, this sheet
not be induded in the request.

Continuation of Box No. VIII{iv), DECLARATION: INVENTORSHIP

Name: LEUNG, Henry Kin-Hang

Residence: Plano, TX, US

Mailing Address: 3704 Ellington Drive, Plano, TX 75093, US
Chlzenship: US

XX Inventor's Skmaturé: Date: February oL , 2004

Name: TOPOR, Michael Grant
Reskdence: Camuliton, TX, US

Maliting Address: 2312 Evergreen, fon, TX 75006, US
ST TE
XX Invertor's Signature: \%g Febeuary i 2004

Form PCT/RO/101 (contimmtion sheet for declaration) (Janusry 2004) See Notes 1o the request form



I

ShestNo. .......
BoxNo.IX CHECK LIST; LANGUAGE OF FILING
This international application coatains: g) uations hmmpui:edg‘dﬂ:fbllmg Number
. h H
(a)lnplgu'torn,mcfonawmgmbcrof th' dwmrﬁrdewhmmuaro below and indicate of items
request : 1. [ fee calculstion sheet 1
dodm 7 | 2.0 original scparte power of sttorney 1
m"q(% 3. [0 original generl power of attorney
:ﬁfﬁm ) 21 4. copy of general power of attorney; reference number,
claims 7 PRIy . e e
abstract 1 5. [0 statement cxplaining lack of signature
drawings o | 60 pnorit{dommmt(l) identified in Box No. VI as
7= Y £ T2 U
Sub-total number of sheets 38 | 7.0 wansation of insermational application into
Wmluodm . ): - : SERRNID S
ba?.ﬁaﬁ:lmba‘d o or other biological material
sheets bapay 9. [0 soquencelistingi resdabie f
““Wﬁz . gndimawm? ofcarriers)
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ASSIGNMENT

WHEREAS, we, Vincent Allen Elder, a citizen of the United States, residing at 2903
Panorama Drive, Carrollton, Toxas 75007, and John Gregory Fulcher, a citizen of the United
States, residing at 9930 Ontario Lane, Dallas, Texas 75220, are the inventors of the invention
Method for Reducing Acrylamide Formation in Thermally Processed Foods, for which we have
executed an application for Letters Patent of the United States with attorney reference number
CFLAY.00178; and

WHEREAS, RECOT, INC., incorporated in the state of Delaware, with a place of business
at 5000 Hopyard Road, Suite 460, Pleasanton, California 94588 is desirous of obtaining the entire
right, title and interest in, to and under the said invention and the said application;

NOW, THEREFORE, in consideration of the sum of One Dollar ($1.00) to us in hand paid,
and other good and valuable consideration, the receipt of which is hereby acknowledged, we the said
Vincent Allen Elder and John Gregory Fulcher, have sold, assigned, transferred, and set over, and
by these presents do hercby scll, assign, transfer, and set over, unto the said RECOT, INC., its
successors, legal representatives, and assigns, the entire right, title, and interest in, to, and under the
said invention, and the said application and all divisions, renewals, and continuations thereof, and all
Letters Patent of the United States which may be granted thereon and all reissues and extensions
thereof, and all applications for Letters Patent which may hereafter be filed for said invention in any
country or countries foreign to the United States, and all Letters Patent which may be granted for said
invention in any country or countries foreign to the United States and all extensionas, renewals, and
reissues thereof and all rights of priority in any such country or countries based upon the filing of the
said application for Letters Patent of the United States which are created by any law, tresty, or
international convention; and we hereby authorize and request the Commissioner of Patents of the
United States, and any Official of any country or countries foreign to the United States, whose duty it
is to issue patents on applications as aforesaid, to issue all Letters Patent for said invention to the
said RECOT, INC., its successors, legal representatives, and assigns, in accordance with the terms
of this instrument. '

AND WE HEREBY covenant that we have full right to convey the entire interest herein
assigned, and that we have not executed, and will not execute, any agreement in conflict herewith.

] AND WE HEREBY further covenant and agree that we will communicate to said RECOT,
INC., its successors, legal representatives, and assigns, any facts known to us respecting said
invention, and testify in any legal proceeding, sign all lawful papers, execute all divisional,
continuing, and reissue applications, make all rightful oaths, and generally do everything possible to
aid the said RECOT, INC., its successors, legal representatives, and assigns, to obtain and enforce
proper patent protection for said invention in all countries.

IN TESTIMONY WHEREOQOF, we hercunto set our hand and seal the day and year set
opposite our signatures.

Vincent Allen Elder

Date: bMang \® 2003 __MMLHC—M"\Z LS.

Joha Gregory Fulcher
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Traduccioén Oficial cddigo: PCT-ARTIC de un documento escrito en inglés, sellada
por el suscrito Traductor Oficial, septiembre 1° de dos mil cinco, Bogotd, D.C.,

Repiblica de Colombia.

METODO PARA REDUCIR LA FORMACION DE ACRILAMIDA EN

ALIMENTOS PROCESADOS TERMICAMENTE

ANTECEDENTES DEL INVENTO

1. Area técnica

El presente invento se relaciona con un método para reducir la cantidad de

acrilamida en alimentos procesados térmicamente. Este invento permite la

producciéon de alimentos que tengan niveles significativamente reducidos de

acrilamida. El método se basa en el uso de uno o més aminodcidos de un grupo

selecto de ellos en la fabricacién de un alimento tipo “pasabocas™.

2. Descripcidn de la técnica relacionada

La acrilamida quimica se ha usado durante mucho tiempo en su forma de polimero

en aplicaciones industriales para el tratamiento del agua, la recuperacion de petréleo



mejorado, hacer papel, agentes de floculacién, espesantes, procesamiento de oro y
textiles que no se arrugan. La acrilamida se precipita en forma de sélido cristalino
blanco, inodoro y altamente soluble en agua (2155 g/L a 30°C). Los sinénimos de la
acrilamida son 2-propenamida, etilencarboxamida, amida de écido acrilico, amida de
vinilo y amida de écido propendico. La acrilamida tiene una masa molecular de
71.08, un punto de fusién de 84.5°C y un punto de ebullicion de 125°C a 25 mmHg.

Recientemente, una gran variedad de alimentos ha resultado positiva al buscar la
presencia de monémero de acrilamida. La acrilamida se ha encontrado bdsicamente
en productos alimenticios de carbohidratos que han sido calentados o procesados a
altas temperaturas. Entre los ejemplos de alimentos que han resultado positivos al
buscar acrilamida se encuentran el café, los cereales, las galletas, las papas fritas, las
galletas de sal, las papas a la francesa, los panes y panecillos y las carnes apanadas
fritas. En general, se han encontrado contenidos relativamente bajos de acrilamida
en alimentos ricos en proteinas calentados, mientras que se han encontrado niveles
relativamente altos de acrilamida en alimentos ricos en carbohidratos, en
comparacion con niveles no detectables en alimentos hervidos o no calentados. Los
niveles reportados de acrilamida que se han encontrado en diversos alimentos
procesados de manera similar incluyen un rango de 330-2300 (ug/kg) en las papas
fritas, un rango de 300-1100 (ug/kg) en las papas a la francesa, un rango 120-180
(ug/kg) en las hojuelas de maiz, y niveles que van desde lo no detectable hasta 1400

(ug/kg) en diversos cereales para el desayuno.

.\
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Actualmente se cree que la acrilamida se forma a partir de la presencia de
aminodcidos y aziicares reductores. Por ejemplo, se cree que una reaccion entre la
asparagina libre, un aminodcido que se encuentra comiinmente en los vegetales
crudos, y los aziicares reductores libres, explica la mayoria de la acrilamida que se
encuentra en los productos alimenticios fritos. La asparagina brinda
aproximadamente el 40% de los amino4cidos libres totales encontrados en las papas
crudas, aproximadamente el 18% de los aminoédcidos libres totales encontrados en el
centeno rico en proteinas y aproximadamente el 14% de los aminodcidos libres

totales encontrados en el trigo.

Es posible que se forme acrilamida a partir de aminoacidos diferentes de la
asparagina, pero todavia no se ha confirmado con certeza. Por ejemplo, se ha
reportado cierta formacién de acrilamida al probar como precursores la glutamina, la
metionina, la cisteina y el 4cido aspéartico. Sin embargo, estos hallazgos son dificiles
de confirmar debido a las posibles impurezas de asparagina presentes en los
aminodcidos almacenados. No obstante, se ha identificado la asparagina como el

aminodcido precursor mas responsable de la formacion de acrilamida.

Como la acrilamida en los alimentos es un fendmeno descubierto recientemente, no

se ha confirmado el mecanismo exacto de su formacién. Ahora se cree que la ruta




més probable para la formacién de acrilamida incluye una reaccién de Maillard. La
reaccion de Maillard ha sido identificada desde hace mucho tiempo en la quimica de
los alimentos como una de las reacciones quimicas més importantes en el
procesamiento de alimentos y puede afectar el sabor, el color y el valor nutritivo de
los alimentos. La reaccién de Maillard necesita calor, humedad, aziicares reductores

y aminodcidos.

La reaccion de Maillard incluye una serie de reacciones complejas con numerosos
productos intermedios, aunque por lo general se puede describir como una reaccion
de tres pasos. El primer paso de la reaccién de Maillard incluye la combinacién de
un grupo amino libre (proveniente de aminoécidos libres y/o proteinas) con un
azicar reductor (como la glucosa) para formar productos de reagrupacién de
Amadori o Heyns. EIl segundo paso incluye la degradaciéon de los productos de
reagrupacion de Amadori o0 Heyns a través de diferentes rutas alternativas que
incluyen desoxiosonas, fisién o degradacion de Strecker. Una serie compleja de
reacciones que incluyen la deshidratacién, eliminacién, ciclizacién, fision y
fragmentacién producen una mezcla de productos saborizantes intermedios y
compuestos saborizantes. El tercer paso de la reaccién de Maillard se caracteriza
por la formacién de polimeros y co-polimeros nitrogenados de color marrén. La

Figura 1 ilustra una simplificacién de las presuntas rutas de la formacién de la
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acrilamida a partir de asparagina y glucosa, usando la reaccién de Maillard como la

ruta probable para la formacién.

No se ha determinado que la acrilamida sea nociva para los humanos, aunque su
presencia en los productos alimenticios es indeseable, especialmente a niveles
elevados. Como se sefialé anteriormente, en los productos alimenticios que han sido
calentados o procesados térmicamente, se encuentran concentraciones relativamente
altas de acrilamida. La reduccién de acrilamida en esos productos alimenticios
podria lograrse reduciendo o eliminando los compuestos precursores que forman la
acrilamida, inhibiendo la formaciéon de acrilamida durante el procesamiento de los
alimentos, desdoblando o haciendo reaccionar el monémero de acrilamida una vez
s¢ haya formado en los alimentos, o extrayendo la acrilamida del producto antes de
su consumo. Cada producto alimenticio, obviamente, presenta retos lnicos para
llevar a cabo algunas de las opciones anteriores. Por ejemplo, es posible que los
alimentos que se cortan y se¢ cocinan en pedazos uniformes no se mezclen con
facilidad con diversos aditivos sin destruir fisicamente las estructuras celulares que
le dan a los productos alimenticios sus caracteristicas Gnicas al ser cocinados. Otros
requisitos de procesamiento para los productos alimenticios especificos pueden,
igualmente, hacer que las estrategias de reduccion de acrilamida sean incompatibles

o extremadamente dificiles.




A manera de ejemplo, la Figura 2 ilustra los métodos de técnicas anteriores, bastante
conocidas, para hacer papas fritas a partir de papas crudas almacenadas. Las papas
crudas, que contienc alrededor de un 80% de agua en peso o més, primero se
someten al paso 21 de pelado. Después de retirar la céscara de las papas crudas, las
papas se someten al paso 22 de tajado. El grosor de cada tajada de papa en el paso
22 de tajado depende del grosor deseado del producto final. Un ejemplo de la
técnica anterior tajar las papas con un grosor de 0.053 pulgadas
aproximadamente. Luego se llevan estas tajadas a un paso 23 de lavado, en el que
se retira con el agua el almidén de la superficie de cada tajada. Luego, las tajadas de
papa enjuagadas se llevan al paso 24 de coccién. Este paso 24 de coccién incluye
usualmente freir las tajadas en una freidora continua desde, por ejemplo, unos 177°C
por aproximadamente 2.5 minutos. El paso de coccidn, por lo general, reduce el
nivel de humedad de la papa frita a menos del 2% en peso. Por ejemplo, una papa
frita usualmente sale de la freidora con aproximadamente 1.4% de humedad en peso.
Luego, las papas fritas cocinadas se llevan a un paso 25 de sazonado, donde se les
echan condimentos en un tambor giratorio. Finalmente, las papas sazonadas se
llevan al paso 26 de empacado. Este paso 26 de empacado incluye generalmente
llevar las papas sazonadas a una o mas pesas que luego dirigen las papas a una o
més maquinas de forma vertical de llenado y sellado que las empacan en empaques
flexibles. Una vez empacado, el producto pasa a distribucién y es comprado por el

consumidor.




Los ajustes menores que se le hagan a ciertos pasos del procesamiento de las papas
fritas anteriormente descritos pueden producir cambios significativos en las
caracteristicas del producto final. Por ejemplo, si las tajadas de papa permanecen en
agua por mas tiempo en el paso 23 de lavado pueden lixiviarse los compuestos de
las tajadas que le dan al producto final su sabor, color y textura. Aumentar los
tiempos de coccidn o aumentar las temperaturas en el paso 24 de coccion puede
ocasionar un aumento en los niveles de coloracién de Maillard de la papa, al igual
que una disminucién mayor en el contenido de humedad. Si se desea agregarle
ingredientes a las tajadas de papa antes de freirlas, puede ser necesario establecer
mecanismos que garanticen la absorcién de los ingredientes agregados a las
porciones interiores de las tajadas sin alterar la estructura celular de la papa o los

compuestos de lixiviacion provechosos de las tajadas.

Otro ejemplo de los productos alimenticios calentados que representan retos Gnicos
para reducir los niveles de acrilamida en el producto final son los pasabocas, que

también se pueden fabricar a partir de una masa. El término “pasabocas fabricado™

quicre decir un alimento de refrigerio para el que se usa como ingrediente inicial un
ingrediente diferente al material inicial feculento original e inalterado. Los
pasabocas fabricados incluyen, por ejemplo, las papas fritas fabricadas para las que

se usa un producto de papa deshidratada como materia inicial y las hojuelas de maiz
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para las que se usa harina de maiz como material inicial. Aqui se observa que el
producto de papa deshidratada puede ser harina de papa, hojuelas de papa, grinulos
de papa o cualquier otra forma en que exista la papa deshidratada. Cuando se use
alguno de estos términos para esta aplicacién, se entiende que se incluyen todas

estas variaciones.

Haciendo referencia nuevamente a la Figura 2, una papa frita fabricada no necesita
el paso 21 de pelado, el paso 22 de tajado ni el paso 23 de lavado. En cambio, la
papa frita fabricada comienza con un producto de papa deshidratada como las
hojuelas de papa, que se mezcian con agua y otros ingredientes menores pare formar
una masa. Luego se aplana la masa y se corta antes de proceder con el paso de
coccién. El paso de coccién puede incluir freir u homear. Luego las papas se
someten a un paso de sazonado y un paso de empacado. La mezcla de la masa de
papas generalmente hace ficil la adicién. de otros ingredientes. Por el contrario, la
adicién de dichos ingredientes a un producto crudo, como a las tajadas de papa,
exige encontrar un mecanismo que permita la penetracién de los ingredientes en la
estructura celular del producto. Sin embargo, la adicién de cualquier ingrediente en
el paso de mezclado debe hacerse teniendo en cuenta que los ingredientes pueden
afectar de manera desfavorable las caracteristicas laminares de la masa al igual que

las caracteristicas de la papa frita final.

Zt
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Seria deseable desarrollar uno 0 més métodos para reducir el nivel de acrilamida en
el producto final de los alimentos procesados térmicamente. En condiciones ideales,
dicho proceso reduciria o eliminaria sustancialmente la acrilamida en el producto
final sin afectar de manera adversa la calidad y las caracteristicas del producto final.
Ademss, el método serfa fécil de implementar y, mejor aGn, no aumentaria o

aumentaria muy poco el costo del proceso general.

RESUMEN DEL INVENTO

En el proceso de invencion, se afiade uno o méis aminodcidos seleccionados a los
alimentos antes de la coccién para reducir la formacién de acrilamida. Los
aminodcidos s¢ pueden afiadir durante el proceso de molienda, mezclado seco,
mezclado hamedo u otro mezclado adiciona, de modo que el aminodcido se
encuentre presente en todo el producto alimenticio. El aminodcido también puede
incorporarse a los alimentos crudos exponiendo el ingrediente de alimento crudo al
aminoécido, por empapado, por ejemplo. El aminoécido puede estar en forma de
quimico disponible comercialmente o como producto alimenticio en el que el
aminodcido esté presente en forma libre. La adicién de cisteina o lisina ha
demostrador reducir la formacién de acrilamida en dos configuraciones del invento.
Otros aminoécidos seleccionados también han demostrado que reducen la formacion

de acrilamida.




La adiciéon de uno o mds aminoécidos seleccionados reduce de manera efectiva la
cantidad de acrilamida presente en el producto final del alimento calentado o
procesado térmicamente al tiempo que se afecta al minimo la calidad y
caracteristicas del producto final. Ademds, dicho método de reduccién de
acrilamida normalmente es ficil de implementar y aflade poco o ningin costo al

proceso general.

BREVE DESCRIPCION DE LOS DIBUJOS

Los rasgos novedosos que se creen caracteristicos del invento se formulan més
adelante en las afirmaciones anexas. Sin embargo, el invento mismo, asi como un
modo preferido de usarlo, los objetivos ulteriores y las ventajas del mismo, se
entenderdn mejor remitiéndose a la siguiente descripcion detallada de las

configuraciones ilustrativas, leida junto con los dibujos acomparfiantes, donde la:

Figura 1 es un diagrama de supuestas rutas quimicas para la formacién de acrilamida
en alimentos;
Figura 2 es un diagrama de los pasos de procesamiento de las papas fritas segin la

técnica anterior;

Al



Figura 3 es un diagrama de un método para hacer papas fritas fabricadas a partir de
hojuelas, granulos o harina de papa seglin una configuracién del invento presente; y
Figura 3 es una representacion gréifica de los efectos de la adicién de cisteina y lisina

a las papas fritas fabricadas.

DESCRIPCION DETALLADA

Efectos de los aminoécidos en la formacién de acrilamida

La formacion de acrilamida en los alimentos procesados térmicamente requiere una
fuente de carbono y una fuente de nitrogeno. Se ha formulado la hipétesis de que el
carbono es suministrado por una fuente de carbohidratos y el nitrdgeno es
suministrado por una fuente proteinica o de aminodcidos. Muchos ingredientes
alimenticios derivados vegetales como el arroz, el trigo, el maiz, la cebada, la soya,
la papa y la avena contienen asparagina y son principalmente componentes de
carbohidratos que tienen aminodcidos en menor cantidad. Normalmente, dichos
ingredientes alimenticios tienen un contenido de aminoécidos pequefio, que contiene

otros aminodcidos aparte de la asparagina.

Por “procesado térmicamente™ se entiende alimento o ingredientes alimenticios en

los que los componentes del alimento, como mezcla de ingredientes alimenticios, se
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calienta a temperaturas de al menos 80°C. Preferiblemente el procesamiento térmico
de los alimentos o los ingredientes alimenticios sucede a temperaturas entre 100°C y
205°C aproximadamente. El ingrediente alimenticio puede procesarse por separado
a temperatura elevada antes de la formacién del producto alimenticio final. Un
ejemplo de un ingrediente alimenticio procesado térmicamente son las hojuelas de
papa, que se hacen con papas crudas en un proceso que expone las papas a
temperaturas de hasta 170°C (Los términos “hojuelas de papa”, “grénulos de papa” y
“harina de papa” se usan indistintamente aqui, y sirven para denotar cualquier
producto deshidratado a base de papa). Algunos ejemplos de otros ingredientes
procesados térmicamente son la avena, el arroz semi-cocido y seco, los productos
de soya cocinados, la masa de maiz, los granos de café tostados y los granos de
cacao tostados. Alternativamente, los ingredientes alimenticios crudos se pueden
usar en la preparacién del producto alimenticio final, en donde la produécién del
producto alimenticio final incluye un paso de calentamiento térmico. Un ejemplo de
procesamiento de materia prima en donde el producto alimenticio final es el
resultado de un paso de calentamiento térmico es la fabricaciéon de papas fritas a
partir de tajadas de papa cruda en el paso de freidura a una temperatura de 100°C
hasta 205°C aproximadamente o la produccién de papas a la francesa fritas a

temperaturas similares.
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Sin embargo, segin el presente invento, se ha encontrado que una formacion
significativa de acrilamida sucede cuando €] aminodcido asparagina se calienta en
presencia de un azicar reductor. El calentamiento de otros aminodcidos como la
lisina y la alanina en presencia de un aziicar reductor como la glucosa no conlleva a
formacion de acrilamida. Sin embargo, la adicion de otros aminodcidos a la mezcla
de asparagina y azicar puede aumentar o disminuir la cantidad de acrilamida

formada.

Habiendo establecido la formacién rédpida de acrilamida cuando la asparagina se
calienta en presencia de un azicar reductor, se puede lograr una reduccién de la
acrilamida en los alimentos procesados térmicamente mediante la desactivacién de
la asparagina. Por “desactivacién™ se entiende la remocién de la asparagina del
alimento o hacer que la asparagina se vuelva no reactiva a lo largo de la ruta de
formacién de acrilamida mediante la conversion o fijacién a otro quimico que

interfiera con la formacion de acrilamida a partir de la asparagina.

I: Efecto de la cisteina, la lisina, la glutamina y la glicina en la formacion de

acrilamida

Como la asparagina reacciona con la glucosa para formar acrilamida, el aumento de

la concentracion de otros aminodcidos puede afectar la reaccién entre la asparagina §
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con la glucosa y asi reducir la formacién de acrilamida. Para este experimento se

preparé una solucién de asparagina (0.176%) y glucosa (0.4%) en un buffer de

fosfato sédico de pH 7.0. Se afiadieron otros aminoécidos, la glicina (GLY), la

lisina (LYS), la glutamina (GLN) y la cisteina (CYS)a la misma concentracién de la

glucosa en base molar. EIl disefio experimental fue completamente factorial sin

réplica de manera que se probaron todas las posibles combinaciones de aminoécidos

afiadidos. Las soluciones se calentaron a 120°C por 40 minutos antes de medir la

acrilamida. La Tabla 1 siguiente muestra las concentraciones y los resultados.

Glucosa |ASN GLY LYS GLN CYs Acrilamida
Orden ([% % % % % % %
1 0.4 0.176 |0 0 0 0 1679
2 0.4 0176 |0 0 0 0269 |4
3 0.4 0176 |0 0 0324 |0 5378
4 04 0.176 {0 0 0324 10269 |7
5 0.4 0.176 |0 0325 |0 0 170
6 04 0.176 |0 0325 |0 0269 |7
7 0.4 0.176 |0 0325 (0324 |0
8 0.4 0.176 |0 0325 (0324 |0.269
9 0.4 0176 |0.167 (0" 0 0




10 0.4 0.176 ]0.167 {0 0 0269 |6

11 0.4 0.176 0.167 0 0324 |0 2033
12 04 0.176 0.167 0 0324 (0269 |4

13 04 0.176 0.167 0.325 0 0 161
14 04 0.176 |0.167 |[0.325 |0 0269 |4

15 04 0.176 0.167 0.325 0324 |0 127
16 0.4 0.176 |0.167 (0325 |0.324 (0269 {26
Tabla 1

Como se muestra en la tabla anterior, la glucosa y la asparagina sin ningin otro
aminodcido formaron 1679 ppb de acrilamida. Los aminodcidos afiadidos tuvieron

tres tipos de efecto.

1) La cisteina practicamente elimind la formacién de acrilamida. Todos los
tratamientos con ciste{na tuvieron menos de 25 ppb de acrilamida (una reduccion de

98%).

2) La lisina y la glicina redujeron la formacién de acrilamida pero no tanto como la
cisteina. Todos los tratamientos con lisina y/o glicina pero sin glutamina ni cisteina

tuvieron menos de 220 ppb de acrilamida (una reduccion de 85%).
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3) Sorprende que la glutamina aumenté la formacién de acrilamida hasta 5378 ppb
(aumento de 200%). La glutamina con cisteina no formaba acrilamida. La adicién

de glicina y lisina a la glutamina redujo la formacién de acrilamida.

Estas pruebas demuestran la efectividad de la cisteina, la lisina y la glicina en la
reduccion de la formacion de acrilamida. Sin embargo, los resultados de la
glutamina demuestras que no todos los aminodcidos son efectivos para reducir la
formacién de acrilamida. La combinacién de cisteina, lisina o glicina con un
aminodcido que por si sélo puede acelerar la formaciéon de acrilamida (como la

glutamina) puede reducir igualmente la formacién de acrilamida.

II: Efecto de la cistefna, la lisina, la glutamina y la metionina en disferentes

concentraciones y temperaturas

Como se report6 anteriormente, la cisteina y la lisina reducian la acrilamida cuando
se afiadian a la misma concentracion que la glucosa. Se disefié un experimento de

seguimiento para responder a las siguientes preguntas:

1) ;Cémo afectan las concentraciones menores de cisteina, lisina, glutamina y

metionina la formacidn de acrilamida?
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2) ;Son iguales los efectos de la adicién de cisteina y lisina cuando la solucién se

calienta a 120°C y 150°C?

Se prepar6 una solucién de asparagina (0.176%) y glucosa (0.4%) en un buffer de
fosfato sédico de pH 7.0. Se afiadieron dos concentraciones de aminodcido (cisteina
(CYS), lisina (LYS), glutamina (GLN) o metionina (MET)). Las dos
concentraciones eran de 0.2 y 1.0 moles de aminodcido por mol de glucosa. En la
mitad de las pruebas, se calentaron 2 ml de las soluciones a 120°C por 40 minutos;
en la segunda mitad, se calentaron 2 mi a 150°C por 15 minutos. Después del
calentamiento se midid la acrilamida mediante GC-MS, con los resultados

mostrados en la tabla 2. El control fue la solucién de asparagina y glucosa sin

adicion de aminodcido.
Nivel de acrilamida

Temperatura  del {Control | Amino4cido |Porcentaje| Aminoécido |Porcentaje
aminoécido a una Conc.|de control |a una Conc.|de control

De 0.2 De 1.0
LYS-120°C 1332 ppb | 1109 ppb 83% 280 ppb 21%
CYS-120°C 1332 ppb |316 ppb 24% 34 ppb 3%
LYS-150°C 3127 ppb | 1683 ppb 54% 536 ppb 17%




CYS-150°C 3127ppb [1146ppb  {37% 351 ppb 11%
GLN-120°C 1953 ppb -|4126 ppb  |211% 6795 ppb 348%
MET-120°C 1953 ppb | 1978 ppb 101% 1132 ppb 58%
GLN-150°C 3866 ppb | 7223 ppb 187% 9516 ppb 246%
MET-150°C 3866 ppb {3885 ppb 100% 3024 ppb 78%
Tabla 2

En las pruebas con cisteina y lisina, un control formaba 1332 ppb de acrilamida
después de 40 minutos a 120°C , y 3127 ppb de acrilamida después de 15 minutos a
150°C. La cisteina y la lisina redujeron la formacion de acrilamida a 120°C y 150°C,
con reduccién de acrilamida aproximadamente proporcional a la concentracion de la

cantidad de cisteina o lisina afiadida.

En las pruebas con glutamina y metionina, un control formaba 1953 ppb de
acrilamida después de 40 minutos a 120°C y un control formaba 3866 ppb de
acrilamida después de 15 minutos a 150°C. La glutamina aumento6 la formacién de
acrilamida a 120°C y 150°C. La metionina a 0.2 mol/mol de glucosa no afecto la
formacién de acrilamida. La metionina a 1.0 mol/mol de glucosa reducia la

formacién de acrilamida en menos de un 50%.




Ml: Efecto de diecinueve aminodacidos en la formacion de acrilamida en la solucién

de glucosa y asparagina

Se describié anteriormente el efecto de cuatro aminodcidos (lisina, cisteina,
metionina y glutamina) sobre la formacién de acrilamida. Se probaron quince
aminodcidos adicionales. Se preparé una solucion de asparagina (0.176%) y glucosa
(0.4%) en un buffer de fosfato sédico de pH 7.0. Se afladieron quince aminoacidos a
la misma concentracion que la de la glucosa en base molar. El control contenia
solucién de asparagina y glucosa sin otro aminoécido. Las soluciones se calentaron
a 120°C por 40 minutos antes de medir la acrilamida mediante GC-MS. Los

resultados se dan en la Tabla 3 siguiente.

Acrilamida formada

Aminoécido Ppb % de control
Control 959 100
Histidina 215 22

Alanina 478 50
Metionina 517 54

Acido glutdmico 517 54

Acido aspartico 529 55




Prolina 647 67
Fenilalanina 648 68
Valina 691 72
Arginina 752 78
Triptéfano 1059 111
Treonina 1064 111
Tirosina 1091 114
Leucina 1256 131
Serina 1296 135
Isoleucina 1441 150
Tabla 3

Como se ve en la tabla anterior, ninguno de los quince aminodcidos adicionales fue
tan efectivo como la cisteina, la lisina o la glicina en la reduccidn de la formacién de
acrilamida. Los nueve aminodcidos adicionales redujeron la acrilamida a un nivel
entre 22-78% del control, mientras que seis aminodcidos aumentaron la acrilamida a

un nivel entre 111-150% del control.

La Tabla 4 siguiente resume los resultados para todos los aminodcidos, enumerando
los aminoécidos en su orden de efectividad. La cisteina, la lisina y la glicina fueron

inhibidores efectivos, formando una cantidad de acrilamida menor al 15% de la
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cantidad del control. Los siguientes nueve aminodcidos fueron inhibidores menos

efectivos, con una formacién total de acrilamida entre 22-78% de la cantidad de

control. Los siguientes siete aminodcidos aumentaban la acrilamida. La glutamina

causo el mayor aumento de acrilamida, exhibiendo 320% del control.

Aminodcido Acrilamida producida como % del
control
Control 100%
Cisteina 0%
Lisina 10%
Glicina 13%
Histidina 22%
Alanina 50%
Metionina 54%
Acido glutdmico 54%
Acido aspértico 55%
Prolina 67%
Fenilalanina 68%
Valina 2%
Arginina 78%




Al

Triptéfano 111%
Treonina 111%
Tirosina 114%
Leucina 131%
Serina 135%
Isoleucina 150%
Glutamina 320%
Tabla 4

1V: Hojuelas de papa con adicién de 750 ppm de L~cisteina

Las hojuelas de papa de prueba se fabricaron con adicién de 750 ppm (partes por
millén) de L-cisteina. Las hojuelas de papa de control no contenian adicién de L-
cisteina. Se pesaron tres gramos de hojuelas de papa en un vial de vidrio. Después
de tapar herméticamente, los viales se calentaron por 15 minutos o 40 minutos a

120°C. Se midi6 la acrilamida mediante GC-MS en partes por cada mil millones

(ppb)".

* Billion en inglés significa: billon (1 x 10'%) si el documento procede de un pais con variante dialectal
briténica; mil millones (1 x 10%) si el documento procede de un pais con variante diglectal norteamericans. Se
ha optado por esta iltima.
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Hojuelas  de|Acrilamida Reduccién de|Acrilamida Reduccién de

papa (ppb) 15 min. a|acrilamida 15|(ppb) 40 min. a|acrilamida 40
120°C min. 120°C min.

Control 1662 - 9465 -

Cisteina 750|653 60% 7529 20%

ppm

Tabla 5

V: Papas fabricadas al horno

Dados los resultados anteriores, se han desarrollado configuraciones preferidas de la

invencion en las que se afladia cisteina o lisina a la férmula para un alimento tipo

pasabocas, en este caso, papas fabricadas al homo. El proceso para hacer este

producto se muestra en la Figura 3. En un paso de preparacién de masa 31, las

hojuelas, el agua y los otros ingredientes se combinan para formar una masa. (Los

términos “hojuelas de papa™ y “harina de papa” se usan indistintamente aqui y

cualquiera de ellas incluye toda hojuela seca o preparaciones en polvo, sin importar

¢l tamafio de particula). En un paso 32 de laminado, la masa se hace pasar por un

laminador, que aplana la masa, y luego se corta en pedazos discretos. En un paso de

coccion 33, las piezas cortadas se hornean hasta que alcanzan un color y un

e



contenido de agua especificos. Las papas resultantes se sazonan luego en un paso de

sazonado 34 y se ponen en paquetes en un paso de empaque 35.

Una primera configuracién del invento estd demostrada por el uso del proceso

descrito anteriormente. Para ilustrar esta configuracion se hace una comparacion

entre un lote de control y de prueba al que se afadieron alguna de las tres

concentraciones de cisteina o una concentracién de lisina. La Tabla 6 a
continuacidn muestra los ingredientes usados en los distintos lotes.

Ingrediente Control |Cisteina 1 | Cisteina 2 | Cisteina 3 | Lisina
Hojuela de papa y almidén| 5496g| 5496g| 5496g| 5496g| 5496g
modificado

Azicar 300g 300 g 300g 300g 300 g
Aceite 90 g 90g 50 4 Ng Ng
Agentes leudantes 54¢g 54g 54 S4g 54g
Emulsificante 60g 60 g 60 g 60g 60g
L-cisteina (disuelta en agua)' 0g 18g 42¢g 84g Og
Monohidrocloruro de L- Og Og Og Og 42g
lisina

Seco total 6000g| 6001.8g| 60042g| 60084g| 6042g
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Agua

3947 mi

3947 mi

3947 ml

3947 ml

3947 ml

Tabla 6

En todos los lotes, los ingredientes secos se mezclaron juntos primero y luego se

afladié aceite a cada mezcla seca y se mezclaron nuevamente. La cisteina o la lisina

se disolvié en el agua antes de afiadirla a la masa. El nivel de humedad de la masa

antes del laminado era de 40% a 45% en peso. La masa se laminé para producir un

espesor de entre 0.020 y 0.030 pulgadas, se corté en pedazos del tamafio del

pasabocas, y se homeé.

Después de la coccidn se realizd prueba de humedad, aceite y color segin la escala

Hunter L-A-B. Se probaron las muestras para obtener los niveles de acrilamida del

producto terminado. La Tabla 7 siguiente muestra los resultados de estos analisis.

Medicién | Control Cistefna | |[Cisteina2 |Cisteina3 |Lisina
Agua (H;O) [2.21% 1.73% 2.28% 2.57% 2.68%
Aceite, %  |1.99% 2.15% 2.05% 2.12% 1.94%
Acrilamida (1030 ppb 620 ppb 166 ppb 104 ppb 456 ppb
Color L 72.34 76.53 79.02 78.36 73.2
Color A 1.99 -1.14 -2.02 -2.14 1.94

%



Color B 20.31 25.52 23.2 23.0 25.77

Tabla 7

En los pasabocas de control, el nivel de acrilamida después de la coccion final fue de
1030 ppb. La adicidn de cisteina a los niveles probados, y de lisina redujo
significativamente el nivel de acrilamida final. La Figura 4 muestra los niveles

resultantes de acrilamida en forma gréfica.

Al afiadir cisteina o lisina a la masa se baja significativamente el nivel de acrilamida
presente en el producto terminado. Las muestras de cisteina muestran que el nivel
de acrilamida se baja en proporcién casi directa con la cantidad de cisteina afiadida.
Sin embargo, se deben tener en cuenta los efectos colaterales sobre las
caracteristicas (tales como color, sabor y textura) del producto final debido a la

adicién de un aminodcido al proceso de fabricacion.

Se realizaron pruebas adicionales, usando adicién de cisteina, lisina y combinacién
de cada uno de los dos aminodcidos con CaCl,. Estas pruebas usaron el mismo
procedimiento descrito en las pruebas anteriores, pero usaron hojuelas de papa con
niveles variables de azicares reductores y cantidades variables de aminodcidos y
CaCl, afladido. En la Tabla 8 siguiente, el lote 1 de hojuelas de papa tenia 0.81% de

aziicares reductores (esta porcion de la tabla reproduce los resultados de la prueba




mostrada anteriormente), el lote 2 tenia 1.0% y el lote 3 tenfa 1.8% de azicares

reductores.

Nota 1: Se espera que el isdémero D o una mezcla racémica de isdmeros D y L de los

aminodcidos sea igualmente efectiva, aunque es probable que el isémero L sea la

fuente mejor y menos costosa.
Lote de|CaCl, %|Cisteina |Lisina %|H20 final|Valor de|Acrilamida
hojuelas |en pesode(ppm delde seco|% en peso |color final |ppb
seco total |seco total |total
1 0 0 0 2.21 72.34 1030
1 0 300 0 1.73 76.53 620
1 0 700 0 2.28 79.02 166
1 0 1398 0 2.57 78.36 104
1 0 0 0.685 2.68 73.20 456
2 0 0 0 .M 72.68 599
2 0 0 0 1.63 74.44 1880
2 0 0 0 1.69 71.26 1640
2 0 0 0 1.99 7137 1020
2 0 700 0 2.05 75.81 317




47
2 0.646 0 0.685 1.74 73.99 179
3 0 0 0 1.80 73.35 464
3 0 0 0 1.61 72.12 1060
3 0 700 0 1.99 75.27 290
3 0 1398 0 1.96 75.87 188
3 0 0 0.685 1.90 76.17 105
3 0.646 0 0.685 214 75.87 47
3 0.646 700 0 1.83 77.23 148
Tabla 8
Como se muestra mediante los datos de esta tabla, la adicion de cisteina o de lisina
brinda una mejorfa significativa en el nivel de acrilamida en cada nivel de aztcares
reductores probado. La combinacién de lisina con cloruro de calcio dio una
eliminacién casi total de la acrilamida producida, a pesar de que esta prueba se
realizé con le mayor nivel de azicares reductores.
VI: Pruebas ¢n papas tajadas fritas
Un resultado similar se puede lograr con papas fritas hechas con rebanadas de papa.
Sin embargo, el aminodcido deseado no se puede mezclar simplemente con las
tajadas de papa, como en las configuraciones mostradas anteriormente, ya que esto /{}
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destruiria la integridad de las tnjadas;. En una configuracién, las tajadas de papa se

sumergen en una solucién acuosa que contiene el aditivo de aminodcido deseado por

un periodo de tiempo suficiente para permitir que el aminodcido migra al interior de

la estructura celular de las rebanadas de papal. Esto se puede realizar, por ejemplo,

durante el paso de lavado 23 mostrado en la Figura 2.

La Tabla 9 siguiente muestra el resultado de afladir un porcentaje en peso de cisteina

al tratamiento de lavado que se describié en le paso 23 o Figura 2 anterior. Todos

los lavados se realizaron a temperatura ambiente por el tiempo indiciado; en los

tratamiento de control no se afladia nada al agua. Las papas se frieron en aceite de

semilla de algoddn a 178°C por el tiempo indicado.

Tiempo de|Agua de|Aceite de|Acrilamida
fritura terminado |[terminado |de
(segundos) | % en peso |% en peso |terminado
Control —- lavado de 2 a 3 min. 140 1.32% 42.75% |323 ppb
Cisteina al 1% - lavado de 15]140 0.86% 45.02%
minutos
Control - lavado de 2 a 3 min. 110 1.72% 40.87%
Control — lavado de 15 min. 110 1.68% 41.02%
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Cisteina al 1% - lavado de 15(110 1.41%

44.02%

67 ppb

Tabla 9

Como se muestra en esta tabla, la inmersién de las rebanadas de papa de 0.053

pulgadas de espesor por 15 minutos en una solucidn acuosa que contiene una

concentracién de 1% de cisteina es suficiente para reducir el nivel de acrilamida del

producto final dentro del orden de 100-200 ppb.

El invento también ha sido demostrado afiadiendo cisteina a la masa de maiz para

los pasabocas de maiz. Se afiadi¢ L-cisteina disuelta al maiz cocido durante el

proceso de molido de manera que la cisteina se distribuyera uniformemente en la

masa de maiz producida durante el molido. La adicién de 600 ppm de L-cisteina

redujo la acrilamida de 190 ppb en el producto de control a 75 ppb en el producto

tratado con L-cisteina.

Cualquier nimero de aminodcidos se puede usar con el invento revelado aqui,

siempre y cuando se hagan ajustes por los efectos colaterales de los ingredientes

adicionales, como los cambios en color, sabor y textura del alimento. Aunque .mdos

los ejemplos mostrados utilizan aminodcidos a (en los que el grupo NH; estd unido

al dtomo de carbono a), los solicitantes prevén que se pueden usar otros isémeros,
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como los amino4cidos P y v, aunque los aminoécidos P y ¥ no se usan cominmente
como aditivos de alimentos. La configuracion preferida de este invento utiliza
cisteina, lisina y/o glicina. Sin embargo, se pueden usar otros aminoécidos como la
histidina, la alanina, la metionina, el 4cido glutdmico, el acido aspdrtico, la prolina,
la fenilalanina, la valina y la arginina. Dichos aminodcidos, y en particular la
cistefna, la lisina y la glicina, son relativamente econdémicos y se usan cominmente
como aditivos de los alimentos. Estos aminodcidos preferidos pueden usarse solos o
en combinacién con el fin de reducir la cantidad de acrilamida del producto
alimenticio final. Ademads, el aminoécido puede afiadirse a un producto alimenticio
antes del calentamiento, ya sea afladiendo el aminodcido disponible comercialmente
al material de inicio del producto alimenticio, o bien afiadiendo otro ingrediente
alimenticio que contiene un alto nivel de concentracién del aminoécido libre. Por
ejemplo, la caseina contiene lisina libre y la gelatina contiene glicina libre. Asi,
cuando los Solicitantes indican que un aminodcido se afiade a una formulacién
alimenticia, se entenderd que el aminodcido puede afladirse como aminoécido
disponible comercialmente o como alimento que tiene una concentraciéon del
aminodcido libre que es mayor al nivel de asparagina que se presenta naturalmente

en los alimentos.

La cantidad de aminoécido que deberia afiadirse al alimento para reducir los niveles

de acrilamida hasta un nivel aceptable puede expresarse de distintas formas. Para
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ser comercialmente aceptable, la cantidad de aminodcido afiadido debe ser suficiente
como para reducir el nivel final de produccion de acrilamida en al menos un veinte
por ciento (20%) en comparacién con un producto no tratado. Mejor atin, el nivel de
produccion de acrilamida deberia reducirse en cantidades en el rango de 35 a 95%.
Incluso mejor, el nivel de produccién de acrilamida deberia reducirse en cantidades
en el rango de 50 a 95%. En una configuracién preferencial que usa cistefna, se ha
determinado que la adicion de al menos 100 ppm puede ser efectiva en la reduccién
de la acrilamida. Sin embargo, un rango preferencial de adicién de cisteina es entre
100 ppm y 10000 ppm, siendo el rango més preferido aproximado a 1000 ppm. En
las configuraciones preferenciales que usan otros aminodcidos efectivos, como la
lisina y la glicina, se ha descubierto que una razén molar del aminoécido afiadido al
azicar reductor presente en el producto, de al menos 0.1 mol de aminodcido frente a
un mol de aziicares reductores (0.1:1), es efectiva en la reduccién de la formacién de
acrilamida. Se prefiere mejor que la razén molar de aminodcido afiadido al azicar

reductor esté entre 0.1:1 y 2:1, siendo la razén mas preferible aproximadamente 1:1.

Los mecanismos por los cuales los aminodcidos seleccionados reducen la cantidad
de acrilamida presente no se conocen hasta el momento. Los posibles mecanismos
incluyen la competencia por reactivo y la disolucidn del precursor, que crea menos
acrilamida, y un mecanismo de reaccion con la acrilamida que la destruye. Los

posibles mecanismos incluyen (1) inhibicion de la reaccidn de Maillard, (2)

Puemvas P
HPRETE OROUL - IGLES
200095 Mshatice



Y

consumo de glucosa y otros aziicares reductores, y (3) reaccion con la acrilamida.
La cisteina, con un grupo tiol libre, actiia como inhibidor de la reaccién de Maillard.
Como se cree que la acrilamida se forma a partir de la asparagine a través de la
reaccion de Maillard, la cistefna deberia reducir la tasa de reaccion de Maillard y la
formacién de acrilamida. La lisina y la glicina reaccionan rdpidamente con la
glucosa y otros azicares reductores. Si la glucosa es consumida por la lisina y la
glicina, habrd menos glucosa para reaccionar con la asparagina para formar
acrilamida. El grupo amino de los aminodcidos puede reaccionar con el enlace
doble de acrilamida, una adicion de Michael. EIl tiol libre de la cisteina también

puede reaccionar con el enlace doble de acrilamida.

Deberia entenderse que los cambios adversos en las caracteristicas del producto
final, como los cambios de color, sabor y textura, pueden ser causados por la adicién
de un aminodcido. Estos cambios en las caracteristicas del producto segln este —
invento pueden compensarse de diversas formas. Por ejemplo, las caracteristicas de
color en la papas fritas puede ajustarse controlando la cantidad de azicares en el

producto inicial. Algunas caracteristicas de sabor pueden modificarse afiadiendo

diversos agentes saborizantes al producto final. La textura fisica del producto puede

ajustarse, por ¢jemplo, afladiendo agentes leudantes o distintos emulsificantes.
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Mientras que el invento se ha mostrado y descrito particularmente con referencia a
varias configuraciones, las personas expertas en la técnica entienden que los
distintos enfoques en la reducciéon de la acrilamida en los alimentos procesados
térmicamente mediante el uso de un aditivo de aminodcido pueden hacerse sin
salirse del espiritu y alcance de esta invencion. Por ejemplo, mientras el proceso se
ha mostrado aqui con respecto a productos de papa y maiz, el proceso también se
puede usar en el procesamiento de productos alimenticios hechos a partir de cebada,
trigo, centeno, arroz, avena, millo y otros granos con base de almidon, asi como
otros alimentos que contienen asparagina y un azicar reductor, como las batatas, la
cebolla y otros vegetales. Ademds, el proceso se ha demostrado en papas fritas y
hojuelas de maiz, pero puede usarse en el procesamiento de muchos otros tipos de
productos alimenticios, como otros tipos de pasabocas, cereales, galletas, galletas
saladas, pretzels crocantes, panes y bizcochos, y apanado de camnes. En muchos de
estos alimentos, el aminodcido puede afiadirse durante la mezcla de la masa usada
para hacer el producto, haciendo que el aminodcido esté disponible durante la
coccion para brindar una reduccion en el nivel de acrilamida. Ademas, la adicion de
un aminodcido puede combinarse con otras estrategias para la reduccién de
acrilamida para obtener un nivel de acrilamida aceptable sin afectar negativamente

el sabor, color, olor u otra caracteristica de un alimento particular.

AFIRMACIONES:
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Lo que se afirma es:

1. Un método para disminuir el nivel de acrilamida en un alimento procesado
térmicamente que contenga asparagina libre y azicares simples, incluyendo dicho
método los pasos de:

a) agregar un ingrediente que contiene un aminodcido libre a un producto
alimenticio, agregandose dicho ingrediente en una cantidad suficiente para reducir el
nivel final de acrilamida en ese alimento procesado térmicamente hasta un nivel
aceptable;

b) procesar térmicamente dicho producto alimenticio.

2_ El método de la Afirmacién 1, donde en ¢l paso de adicion a) se agrega una
cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel final
de acrilamida al menos en un 20% en dicho alimento procesado térmicamente.

3. El método de la Afirmacién 1, donde en el paso de adicién a) se agrega una
cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel final
de acrilamida al menos en un 35% en dicho alimento procesado térmicamente.

4. El método de la Afirmacién 1, donde en el paso de adicién a) se agrega una
cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel final

de acrilamida al menos en un 50% en dicho alimento procesado térmicamente.

3
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5. El método de la Afirmacién 1, donde en el paso de adicién a) se agrega una
cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel final
de acrilamida al menos en un 65% en dicho alimento procesado térmicamente.

6. El método de la Afirmacién 1, donde en el paso de adicién a) se agregan al menos
100 partes por millén, de cisteina.

7. El método de la Afirmacion 1, donde en el paso de adicion a) se agregan al menos

1.000 partes por millén, de cisteina.

8. El método de la Afirmacién 1, donde en el paso de adicién a) se agregan al menos

10.000 partes por millon, de cisteina.

9. El método de la Afirmacién 1, donde en el paso de adicién a) se agregan al menos
0.1 moles de un aminoécido por cada mol de azicar reductor en dicho producto.

10. El método de la Afirmacién 1, donde en el paso de adicidn a) se agregan al
menos 1.0 moles de un aminodcido por cada mol de azicar reductor en dicho
producto.

11. El método de la Afirmacién 1, donde en ¢l paso de adicion a) se agregan al
menos 2.0 moles de un aminodcido por cada mol de azicar reductor en dicho
producto.

12. El método de la Afirmacién 1, donde dicho aminodcido libre se escoge entre el
grupo que consta de cisteina, lisina, glicina, histidina, alanina, metionina, acido

glutdmico, dcido aspértico, prolina, fenilalanina, valina y arginina.




13. El método de la Afirmacién 1, donde en el paso de adicién a) se le agrega a
dicho producto alimenticio un aminodcido disponible comercialmente.

14. El método de la Afirmacién 1, donde en el paso de adicién a) se le agrega a
dicho producto alimenticio un alimento que contiene dicho aminoécido libre.

15. El método de la Afirmacién 1, donde en el paso de adicién a), dicho producto
alimenticio se remoja en una solucién que contiene dicho ingrediente.

16. El método de la Afirmacién 1, donde dicho ingrediente se mezcla con otros
ingredientes para formar una masa.

17. El método de la Afirmacion 1, donde dicho paso de coccion b) comprende freir
dicho producto alimenticio.

18. El método de la Afirmacién 1, donde dicho paso de coccién b) comprende
hornear dicho producto alimenticio.

19. El método de la Afirmacién 1, donde el paso de adicion a) comprende, ademas,
agregarle a dicho producto alimenticio un ingrediente que contiene calcio.

20. El método de la Afirmacién 19, donde dicho ingrediente que contiene calcio
incluye cloruro de calcio.

21. El alimento procesado térmicamente producido mediante el método de la
Afirmacion 1.

22. Un método para reducir la produccién de acrilamida en un producto alimenticio

fabricado, comprendiendo dicho método los pasos de:
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a) agregar un ingrediente que contiene un aminoécido libre a una mezcla para hacer
un producto fabricado, donde dicho ingrediente se agrega en una cantidad suficiente
para reducir el nivel final de acrilamida en dicho producto alimenticio fabricado
hasta un nivel predeterminado;

b) procesar térmicamente dicha mezcla.

23. El método de la Afirmacion 22, donde dicho aminoécido libre se escoge entre el
grupo que consta de cistelna, lisina, glicina, histidina, alanina, metionina, écido
glutdmico, écido aspértico, prolina, fenilalanina, valina y arginina.

24. El método de la Afirmacion 22, donde en el paso de adicién a) a dicha mezcla se
le agrega un aminoécido disponible comercialmente.

25. El método de la Afirmacion 22, donde en el paso de adicion a) a dicha mezcla se
le agrega un alimento que contiene dicho aminoécido libre.

26. E! método de la Afirmacion 22, donde el paso de coccién b) comprende freir
dicho producto alimenticio.

27. El método de la Afirmacion 22, donde el paso de coccion b) comprende hornear
dicho producto alimenticio.

28. El producto alimenticio fabricado producido mediante el método de la
Afirmaci6n 22.

29. Un método para preparar papas fritas fabricadas, comprendiendo dicho método

los pasos de:
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a) preparar una masa que incluye hojuelas de papa, agua y un ingrediente que
contiene un aminodcido libre, agregindose dicho ingrediente en una cantidad
suficiente para reducir el nivel final de acrilamida en esas papas fritas fabricadas
hasta un nivel determinado;

b) aplanar y cortar dicha mezcla para formar piezas cortadas;

¢) procesar térmicamente dichas piezas cortadas para formar papas fritas.

30. El método de la Afirmacion 29, donde dicho aminodcido libre se escoge entre el
grupo que consta de cisteina, lisina, glicina, histidina, alanina, metionina, acido
glutdmico, dcido aspartico, prolina, fenilalanina, valina y arginina.

31. El método de la Afirmacién 29, donde el paso de procesar térmicamente a)
comprende hornear.

32. El método de la Afirmacién 29, donde el paso de procesar térmicamente c)
comprende freir.

33. El método de la Afirmacién 29, incluyendo ademds el paso de:

d) sazonar dichas papas fritas fabricadas.

34. El método de la Afirmacién 29, incluyendo ademés el paso de:

d) empacar dichas papas fritas fabricadas.

35. Las papas fritas fabricadas producidas mediante el método de la Afirmacién 29.
36. Un método de preparar papas fritas, comprendiendo dicho método los pasos de:

a) rebanar papas crudas para formar tajadas de papa;
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b) remojar dicha tajadas de papa en una solucién que contiene una cantidad de
aminodcido suficiente para reducir el nivel de acrilamida en dichas papas fritas hasta
un nivel aceptable;

c) procesar térmicamente dichas tajadas de papa para formar papas fritas.

37. El método de la Afirmacion 36, donde dicho aminodcido se escoge entre el
grupo que consta de cisteina, lising, glicina, histidina, alanina, metionina, 4cido
glutdmico, dcido aspdrtico, prolina, fenilalanina, valina y arginina.

38. El método de la Afirmacién 36, donde dicho paso de procesar térmicamente a)
comprende hornear.

39. El método de la Afirmacién 36, donde dicho paso de procesar térmicamente c)
comprende freir.

40. El método de la Afirmacién 36, donde dicho paso de remojo b) reduce dicho
nivel final de acrilamida al menos en un 20%.

41. El método de la Afirmaciéon 36, donde dicho paso de remojo b) reduce dicho
nivel final de acrilamida al menos en un 50%.

42. Las papas fritas producidas mediante el método de la Afirmacién 36.

43, Un método de preparar tajaditas de maiz, comprendiendo dicho método los
pasos de:

a) preparar una mezcla que contiene maiz molido, agua y un ingrediente que
contiene un aminodcido libre en una cantidad suficiente para reducir la formacion de

acrilamida en dichas tajaditas de maiz hasta un nivel predeterminado,
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b) aplanar y cortar dicha mezcla para formar las tajaditas; y

c) procesar térmicamente dichas tajaditas.

44. El método de la Afirmacion 43; donde dicho amino4cido libre se escoge entre el
grupo que consta de cistefna, lisina, glicina, histidina, alanina, metionina, &cido
glutdmico, dcido aspértico, prolina, fenilalanina, valina y arginina.

45. El método de la Afirmacidn 43; donde dicho paso de procesar térmicamente c)
comprende hornear.

46. El método de la Afirmacién 43; donde dicho paso de procesar térmicamente c)
comprende freir.

47. El método de la Afirmacién 43; incluyendo ademis el paso de:

d) sazonar dichas tajaditas de maiz.

48. El método de la Afirmacién 43; incluyendo ademés el paso de:

d) empacar dichas tajaditas de maiz.

49, Una tajadita de maiz producida mediante el método de la Afirmacién 43.

METODO PARA REDUCCION DE LA FORMACION DE ACRILAMIDA EN

ALIMENTOS PROCESADOS TERMICAMENTE

RESUMEN DEL DESCUBRIMIENTO




En alimentos tipo pasabocas procesados térmicamente, fabricados, la adicion de un
aminodcido de un grupo selecto de ellos a la receta del alimento inhibe la formacién

de acrilamida durante el procesamiento térmico. El aminodcido puede provenir del

O
grupo de la cisteina, lising, glicina, histidina, alanina, metionina, écido glutdmico, -

dcido aspértico, prolina, fenilalanina, valina y arginina y puede ser un aminoécido
disponible comercialmente o en forma libre en un ingrediente que se afiade al
alimento. Los aminodcidos pueden afladirse a los alimentos fabricados en la etapa
de mezclado de ingredientes o exponiendo el lote de alimento crudo a una solucién

que contiene una concentracién del aditivo de aminoécido.

(Hay 2 anexos)

Traductor: SILVIO ALEJANDRO PUERTAS PINO

Resolucion 0941 del 30 de agosto de 1996 del Ministerio de Justicia y del Derecho
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METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

BACKG FTH

1. Technical Field

The present invention relates to a method for reducing the amount of acrylamide in thermally
processed foods. This invention permits the production of foods having significantly reduced levels
of acrylamiide. The method relies on the use of one or more of a select group of amino acids in the

manufacture of a snack food.

2. Description of Related Art

The chemical acrytamide has long been used in its polymer form in industrial applications for
water treatment, enhanced oil recovery, papermaking, flocculants, thickeners, ore processing and
permanent press fabrics. Acrylamide participates as a white crystalline solid, is odorless, and is
highly soluble in water (2155 g/L at 30°C). Synonyms for acrylamide include 2-propenamide,
cthylene carboxamide, acrylic acid emide, vinyl amide, and propenoic acid amide. Acrylamide has a
molecular mass of 71.08, a melting point of 84.5°C, and a boiling point of 125°C at 25 mmHg,

In very recent times, & wide variety of foods have tested positive for the presence of
acrylamide monomer. Acrylamide has especially been found primarily in carbohydrate food
products that have been heated or processed at high temperatures. Examples of foods that have
tested positive for acrylamide include coffee, cereals, cookies, potato chips, crackers, french-fried
potatoes, breads and rolls, and fried breaded meats. In general, relatively low contents of acrylamide
have been found in heated protein-rich foods, while relatively high contents of acrylamide have been
found in carbohydrate-rich foods, compared to non-detectable Jevels in unheated and boiled foods.
Reported levels of acrylamide found in various similarly processed foods include a range of 330 -
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2,300 (ug/kg) in potato chips, a range of 300 - 1100 (ug/kg) in french fries, a range 120 - 180
(ng/kg) in com chips, and levels ranging from not detectable up to 1400 (ug/kg) in various breakfast
cereals.

It is presently believed that acrylamide is formed from the presence of amino acids and
reducing sugars. For example, it is believed that a reaction between free asparagine, an amino acid
commonly found in raw vegetables, and free reducing sugars accounts for the mejority of acrylamide
found in fried food products. Asparagine accounts for approximately 40% of the total free amino
acids found in raw potatoes, approximately 18% of the total free amino acids found in high protein
rye, and approximately 14% of the total free amino acids found in wheat.

The formation of acrylamide from amino acids other then asparagine is poasible, but it has
not yet been confirmed to any degree of certainty. For example, some acrylamide formation has
been reported from testing glutamine, methionine, cysteine, and aspartic acid as precursors. These
findings are difficult to confirm, however, due to potential asparagine impurities in stock amino
acids. Nonetheless, asparagine has been identified as the amino acid precursor most responsible for
the formation of acrylamide.

Since acrylamide in foods is a recently discovered phenomenon, its exact mechanism of
formation has not been confirmed. However, it is now believed that the most likely route for
acrylamide formation involves a Maillard reaction. The Maillard reaction has long been recognized
in food chemistry as one of the most important chemical reactions in food processing and can affect
flavor, color, and the nutritional value of the food. The Maillard reaction requires heat, moisture,
reducing sugars, and amino acids.

The Matillard reaction involves a series of complex reactions with numerous intermediates,
but can be generally described as involving three steps. The first step of the Maillard reaction
involves the combination of a free amino group (from frec amino acids and/or proteins) with e
reducing sugar (such as glucose) to form Amadori or Heyns rearrangement products. The second
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step involves degradation of the Amadori or Heyns rearrangement products via different alternative
routes involving deoxyosones, fission, or Strecker degradation. A complex series of reactions -
including dehydration, elimination, cyclization, fission, and fragmentation - results in a pool of
flavor intermediates and flavor compounds. The third step of the Maillard reaction is characterized
by the formation of brown nitrogenous polymers and co-polymers. Using the Maillard reaction as
the likely route for the formation of acrylamide, Figure 1 illustrates a simplification of suspected
pathways for the formation of acrylamide starting with asparagine and glucose.

Acrylamide has not been determined to be detrimental to humans, but its presence in food
products, especially at elevated levels, is undesirable. As noted previously, relatively higher
concentrations of acrylamide are found in food products that have been heated or thermally
processed. The reduction of acrylamide in such food products could be accomplished by reducing or
eliminating the precursor compounds that form acrylamide, inhibiting the formation of scrylamide
during the processing of the food, breaking down or reacting the acrylamide monomer once formed
in the food, or removing acrylamide from the product prior to consumption. Understandably, each
food product presents unique challenges for accomplishing any of the ahove options. For example,
foods that are sliced and cooked as coherent pieces may not be readily mixed with various additives
without physically destroying the cell structures that give the food products their unique
characteristics upon cooking. Other processing requirements for specific food products may likewise
make acrylamide reduction strategies incompatible or extremely difficult.

By way of example, Figure 2 illustrates well-known prior art methods for making fried
potato chips from raw potato stock. The raw potatoes, which contain about 80% or more water by
weight, first proceed to a peeling step 21. After the skins are peeled from the raw potatoes, the
potatoes are then transported to a slicing step 22. The thickness of each potato slice at the slicing
step 22 is dependent on the desired the thickness of the final product. An example in the prior art
involves slicing the potatoes to about 0.053 inches in thickness. These slices are then transported to
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a washing step 23, wherein the surface starch on each slice is removed with water. The washed
potato slices are then transported to a cooking step 24. This cooking step 24 typically involves
frying the slices in a continuous fryer at, for example, 177°C for approximately 2.5 minutes. The
cooking step generally reduces the moisture level of the chip to less than 2% by weight. For
example, a typical fried potato chip exits the fryer at approximately 1.4% moisture by weight. The
cooked potato chips are then transported to a seasoning step 25, where seasonings are applied in a
rotation drum. Finally, the seasoned chips proceed to a packaging step 26. This packaging step 26
usually involves feeding the seasoned chips to one or more weighers that then direct chips to one or
more vertical form, fill, and seal machines for packaging in a flexible package. Once packaged, the
product goes into distribution and is purchased by a consumer.

Minor adjustments in a number of the potato chip processing steps described above can result
in significant changes in the characteristics of the final product. For example, an extended residence
time of the slices in water at the washing step 23 can result in leaching compounds from the slices
that provide the end product with its potato flavor, color and texture. Increased residence times or
heating temperatures at the cooking step 24 can result in an increase in the Maillard browning levels
in the chip, as well as a lower moisture content. If it is desirable to incorporate ingredients into the
potato slices prior to frying, it may be necessary to establish mechanisms that provide for the
absorption of the added ingredients into the interior portions of the slices without disrupting the
cellular structure of the chip or leaching beneficial compounds from the slice.

By way of another example of heated food products that represent unique challenges to
reducing acrylamide levels in the final products, snacks can also be made from a dough. The term
“fabricated snack™ means a snack food that uses as its starting ingredient something other than the
original and unaltered starchy starting material. For example, fabricated snacks include fabricated
potato chips that use a dehydrated potato product as a starting material and corn chips that usc a masa
flour as its starting material. It is noted here that the dehydrated potato product can be potato flour,
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potato flakes, potato granules, or any other form in which dehydrated potatoes exist. When any of
these terms are used in this application, it is understood that all of these variations are included.

Referring back to Figure 2, a fabricated potato chip does not require the peeling step 21, the
slicing step 22, or the washing step 23. Instead, fabricated potato chips start with, for example,
potato flakes, which are mixed with water and other minor ingredients to form a dough. This dough
is then sheeted and cut before proceeding to a cooking step. The cooking step may involve frying or
baking. The chips then proceed to a seasoning step and a packaging step. The mixing of the potato
dough generally lends itself to the easy addition of other ingredients. Conversely, the addition of
such ingredients to & raw food product, such as potato slices, requires that a mechanism be found to
allow for the penetration of ingredients into the cellular structure of the product. However, the
addition of any ingredients in the mixing step must be done with the consideration that the
ingredients may adversely affect the sheeting characteristics of the dough as well as the final chip
characteristics.

1t would be desirable to develop one or more methods of reducing the level of acrylamide in
the end product of heated or thermally processed foods. Ideally, such a process should substantially
reduce or eliminate the acrylamide in the end product without adversely affecting the quality and
characteristics of the end product. Further, the method should be easy to implement and, preferably,
add little or no cost to the overall process.
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SUMMARY OF THE INVENTION

In the inventive process, one or more selected amino acids are added to foods prior to
cooking to reduce the formation of acrylamide. The amino acid(s) can be added during milling, dry
mix, wet mix, or other admix, so that the amino acid is present throughout the food product. The
amino acid can also be incorporated into raw foods by exposing the raw food ingredient to the amino
acid, such as by soaking. The amino acid can be in the form-of either a commercially available
chemical or a food product in which the amino acid is present in a free form. The addition of
cysteine or lysine has been shown to reduce acrylamide formation in two embodiments of the
invention. Selected other amino acids have also been shown to reduce acrylamide formation.

The addition of one or more selected amino acids effectively reduces the amount of
acrylamide found in the end product of the heated or thermatly processed food while minimally
affecting the quality and characteristics of the end product. Further, such a method of acrylamide

reduction is generally easy to implement and adds little or no cost to the overall process.
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BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the invention are set forth in the appended
claims. The invention itself, however, as well as a preferred mode of use, further objectives and
advantages thereof, will be best understood by reference to the following detailed description of
illustrative embodiments when read in conjunction with the accompanying drawings, wherein:

Figure 1 is a schematic of suspected chemical pathways for acrylamide formation in foods;

Figure 2 is a schematic of prior art potato chip processing steps;

Figure 3 is a schematic of a method for making fabricated potato chips from potato flakes,
granules or flour according to an embodiment of the present invention; and

Figure 4 is a graph representation of the effects of the addition of cysteine and lysine to
fabricated potato chips.
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DETAILED DESCRIFTION

Effcct of Amipo Acids op Acrvismide Formation

The formation of acrylamide in thermally processed foods requires a source of carbon and a
source of nitrogen. It is hypothesized that carbon is provided by a carbohydrate source and nitrogen
is provided by a protein source or amino acid source. Many plant-derived food ingredients such as
rice, wheat, corn, barley, soy, potato and oats contain asparagine and are primarily carbohydrates
having minor amino acid components, Typically, such food ingredients have a small amino acid
pool, which contains other amino acids in addition to asparagine.

By “thermally processed” is meant food or food ingredients wherein components of the food,
such as & mixture of food ingredients, are heated at temperatures of at least 80°C. Preferably the
thermal processing of the food or food ingredients takes place at temperatures between about 100°C
and 205°C. The food ingredient may be separately processed at elevated tempersture prior to the
formation of the final food product. An example of a thermally processed food ingredient is potato
flakes, which is formed from raw potatoes in a process that exposes the potato to temperatures as
high as 170°C. (The terms “potato flakes”, “potato granules”, and “potato flour” are used
interchangeably herein, and are meant to denote any potato based, dehydrated product.) Examples
of other thermally processed food ingredients include processed oats, par-boiled and dried rice,
cooked soy products, corn masa, roasted coffec beans and roasted cacao beans. Alternatively, raw
food ingredients can be used in the preparation of the final food product wherein the production of
the final food product includes a thermal heating step. One example of raw material processing
wherein the final food product results from a thermal heating step is the manufacture of potato chips
from raw potato slices by the step of frying at a temperature of from about 100°C to about 205°C or
the production of french fries fried at similar temperatures.

In accordance with the present invention, however, a significant formation of acrylamide has
been found to occur when the amino acid asparagine is heated in the presence of a reducing sugar.
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Heating other amino acids such as lysine and alanine in the presence of a reducing sugar such as
glucose does not lead to the formation of acrylamide. But, surprisingly, the addition of other amino
acids to the asparagine-sugar mixture can increase or decrease the amount of acrylamide formed.
Having established the rapid formation of acrylamide when asparagine is heated in the
presence of a reducing sugar, a reduction of acrylamide in thermally processed foods can be achieved
by inactivating the asparagine. By “inactivating” is meant removing asparagine from the food or
rendering asparagine non-reactive along the acrylamide formation route by means of conversion or
binding to another chemical that interferes with the formation of acrylamide from asparagine.

I: Effect of Cysteine, Lysine, Glutamine and Glycine on Acrylamide Formation

Since asparagine reacts with glucose to form acrylamide, increasing the concentration of
other free amino acids may affect the reaction between asparagine with glucose and reduce
acrylamide formation. For this experiment, a solution of asparagine (0.176 %) and glucose (0.4%)
was prepared in pH 7.0 sodium phosphate buffer. Four other amino acids, glycine (GLY), lysine
(LYS), glutamine (GLN), and cystcine (CYS) were added at the same concentration as glucose on &
molar basis. The experimental design was full factorial without replication so all possible
combinations of added amino acids were tested. The solutions were heated at 120°C for 40 minutes
before measuring acrylamide. Table 1 below shows the concentrations and the results.

Glucose | ASN GL LYS GLN CYS| serylamide
Oded % % % W _ppby
i 04 0.176 0 0 0 1679
0.4 0.176 0 0.2 4

3 04 0.176 0 o  0.324] 0 5378|
4 04 0.176 o 0324 0269 17
5| 04 0.176 0325 ol 170}
6 04 0.176 o 0325 o 02 7
71 04 0.176 0325  0.324 0 1517
8l 04 0.176 o 0325 03 0.269 N
o 04 0.176 0.16 o 0 o 213!
10 04 | 0176 | 0.167] o 0.269] q
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the food inhibits the formetion of scrylamide doring the thermal processing. The amino acld can come from the group of cysteine,

Iynine, glycine, histiding, alsnine, methionine, ghremic acld, sspartic acld, proline, phenylalaning, valine, and srginine and cen be
a commegcially avaflahle amine acid or In a fres form in an Ingredient idded 10 the food. Amino acids can ba added to fabricated

foods at the admix stage or by exposing raw food stock $0 & solution contxining & concentration of the amino acid additive.
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METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

BACKGROUND OF THE INVENTION

1. Technical Field

mmhmﬁmthMlmemﬁﬁrmdngﬁemmtofmﬁlmidehMmﬂly
Mfoodl. m;invenﬁmpermiuthcpodwﬁmoffoo-dlhvingﬁgniﬁmﬂymm
of acrylamide. The method relies on the use of one or mare of a seloct group of mnino acids in the
manufacture of 2 mack food.

2. Degaription of Relsted Art /s

The chemical acrylamide has long been used in its polymer form in industria] applications for
‘water treatment, enhanced il recovery, peparmaking, flocculants, thickenars, are processing and
permanent press fubrics. Acrylamide participates as a white crystalline salid, is odorless, and is
highly soluble in wator (2155 g/L at 30°C). Synonyms for scrylamide include 2-propenamide,
moleculer mass of 71.08, & melting point of 84.5°C, and a boiling point of 125°C &t 25 mmHg.

In very recent times, a wide variety of foods have tested positive for the presence of
products that have been heated ar processed at high temperatores. Examples of foods that have
tested positive for acrylamide include coffec, careals, cookies, potato chips, crackers, french-fried
potatoes, breads and roils, sud fried breaded meats. In genenl, reiatively iow contents of acrylamide
have been found in heated protein-rich foods, whilo relatively high contents of acrylamide have been
found in carbobydrate-rich foods, compared to non-detectable levels in unheated and boiled foods.
Raported levels of acrylamide found in varions similarly processed fiods inclnde e range of 330 -

1-
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2,300 (ug/kg) in potato chips, a range of 300 - 1100 (ug/kg) in french fries, a range 120 - 180
{ng/kg) in com chips, and levels ranging from not detectable up to 1400 (pg/kg) in verions breakfast
cereals.

It is presontly believed that acrylamide is formed from the presence of amino acids and
reducing sugars. For example, it is believed that a reaction between freo asparagine, an amino acid
commonly found in raw vegotables, and free reducing sugars accounts for the majority of acrylamide
found in fried food products. Aspamgine acoountis for approximately 40% of the total froe amino
acids found in raw potatoes, approximately 18% of the total freo amino ecids found in high protein
rye, and approximately 14% of the total free amino acids found in whoat.

The formation of acrylamide from amino acids other than asparegine is posgible, but it has
notyutbe;neunﬁ:medlnanydegtuofwhinty. For axample, some acrylamide formation has
findings are difficult to confirm, however, due to potential asparagine impurities in stock amino
aocids. Nonetheless, asparagine has boen identified as the amino acid precursor most responsible for
the formstion of acrylamide.

Since acrylamide in foods is a recently discovered phenomenan, its exact mechanism of
formation hag not been confirmed. However, it is now believed that the most likely route for
acrylamide formation involves a Maillard resction. The Maillard reaction has long been rocognized
in food chemistry as one of the most impartant chemical reactions in food procossing and can affect
flavor, color, and the notritional valus of the food. The Maillard reaction requires heat, moisture,

The Maillard reaction involves a series of complex reactions with mumerous intermedistes,
but can be genenally described as involving thres steps. The first step of the Maillard reaction
involves the combination of a free amino group (from freo amino acids end/or proteins) with a
reducing sugar (soch as glucose) to form Amadori or Heyns rearrangement prodocts. Thenemd

-2~
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step involves degradation of the Amados or Heyns rearrsngement products vis different alternative
routes involving deoxyosonos, fission, ar Streoker degradation. A complex series of reactions -
including dehydration, climination, cyclization, fission, and fragmentation - results in & pool of
flavor intermediates and flavor compounds. The third step of the Maillard reaction is characterized
by the formation of brown nitrogenous polymers and co-polymers. Using the Maillerd reaction as
the likely route for the formation of acrylamide, Figure 1 illustrates a simplification of suspected
pathways for the formation of acrylamide starting with asparagine and glucose.

Acrylamide has not been determined to be detrimental to lomans, bt its prosence in food
producis, especially st plevatod levels, is undesirable. As notod previcusly, relatively higher
concentrations of acrylamide are found in food products that have been hoated ar thermally
processed. The reduction of acrylamide in such food products could be accomplished by reducing or
during the processing of the food, breaking down or reacting the acrylsmide monomer ance formed
in the food, or removing acrylsmide from the product prior to consumption. Understandably, each
food product presents umiquo challenges for accomplishing any of the above optiona. For examplo,
foods tht are sliced end cooked as coharent pieces may not be readily mixed with various additives
without physically destroying the cell structures that give the food products their miquo
make acrylamide reduction strategies incompatible or extremely difficalt.

By way of example, Figsre 2 illusizates well-known prior art methods for making fried
potato chips from raw potato stock. The mw potstoes, which contain about 80% or more water by
woight, first proceod to a peeling step 21. Afier the aking are peeled from the maw potatoes, the
potatoes are then transported to & alicing stop 22. The thickness of each potato slice at the slicing
stop 22 is dopendent an the desired the thickness of the final prodnct. An example in the prior art
involves slicing the potnioes to about 0.053 inches in thickness. These alicos are then transported to
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& washing step 23, wherain the sarfice starch on each alice is removed with water. The washed
potato alices aro then transported o & cooking stop 24. This cooking step 24 typically involves
frying the slices in a continuous fryer at, for exampls, 177°C for spproximately 2.5 minates. The
cooking step generally rednces the maisture level of the chip to loss than 2% by weight. For
example, a typical fried potato chip exits the fryer st approximately 1.4% moisture by weight. The
cooked potato chips are then transported to  scasoning step 25, where scasonings are applied in 8
rotation drum. Finally, the seasoned chips proceed to a packaging step 26. This packnging step 26
usually involves feeding the seasoned chips to ane or mare weighers that then direct chips to one or
mare vertical form, fill, and seal machines for packaging in a flexible package. Once packaged, the
product goes into distribution and ig purchased by a consumer.

Minor adjustments in a mumber of the potato chip processing steps descxibed above can result
in significant changes in the chamcteristics of the final product. For example, an extended residence
time of the slices in water at the washing stop 23 can result in leaching compounds from the slices
that provide the end product with its potato flavor, color and texture. Increased residence times or
heating temperatores at the cooking stsp 24 can result in an incroase in the Maillard browning levels
in the chip, as well as a lower moisture contextt. If it is desirable to incorposate ingredients into the
potao slices priar to frying, it may be necessary to establish mechanisms that provide far the
m«um@mmmwﬁmdmmmmm
cellnlar stracture of the chip or leaching beneficial compounds from the slice.

By way of another example of heated food products tht reprosent mique challenges o
reducing acrylamide levels in the final products, snacks can also be made from a-dough. The term
“fabricated smack”™ means & mack food thet uses as its sterting ingredient something other than the
original and unaltered starchy starting material. For exampls, fabricated snacks includs fabricated
potato chips that use a dehydrated potato product a8 a starting material and corn chips that use 2 masa
flour as its starting material, It is noted hare that the delydrated potxto prodnot can be potaty fiour,
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potato flakes, potato gmumules, or any other form in which dehydrated potatoes exist. When any of
these terms are used in this application, it is undarstood that all of these variations are included.
Refering back to Figure 2, a fabricated potato chip does not require the peeling step 21, the
slicing step 22, or the washing step 23. Instead, fabricated potato chips start with, for example,
potato fiakes, which are mixed with water and other minor ingredients to form a dough. This dough

is then sheeted and cut before proceeding to a cooking step. Thncooldngampm;,yinvolveﬁ'yingor

baking. The chips then proceed to a seasoning step and a packaging step. The mixing of the potato
dough generally lends itself to the easy addition of other ingredients. Canversely, the addition of
such ingredients to 8 raw food product, such as potato slices, requires that a mechaniam be found to
allow for the penstration of ingredients into the coliular structare of the product. However, the
addition of any ingredients in the mixing step nmst be dane with the consideration that the
ingrodients may sdversely affect the sheeting characteristics of the dough as well as ths final chip
chamcteristica.

It would be desirable to develop one or more methods of reducing the level of ecrylamide in
the end product of heated or thermally processed foods. Idesily, such a process should substantially
reduce or eliminate the scrylamide in the end prodnct without adversely affecting the quality and
charscteristics of the end product. Further, the method should be casy to implement and, prefarably,

- add little or 0o cost to the overall process.
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SUMMARY OF THE INVENTION

In the inventive process, one or more selected amino acids are added to foods prior to
cooking to reduce the formation of acrylamide. The amino acid(s) can be added during milling, dry
mh,wunﬁx,aolhuadnﬁz,nthﬂﬂ:emﬁmuﬁdhmﬂnwghammfmdpmm.n;
amino acid can algo be incorporated into rew foods by exposing the raw food ingredient to the amino
acid, such as by soaking. The amino acid can be in the form of either a commercially available
chemical or a food product in which the amino acid is present in a free form. The addition of
Cysteine or lysine has been shown to reduce acrylamide formation in two embodiments of the
invention. Selected other amino acids have also been shown to reduce acrylamide formation.

The addition of one or more selected amino acids effectively roduces the amount of
mhmideﬁumdhﬂ:emdpo&ﬂofthehﬂmﬁmnﬂypmmudﬂ:odybﬂeminﬁmﬂy
mmmmmﬁmmm Further, mchamﬂhndofmdmde
reduction is generally easy o implement and adds liftls ar no cost to the ovenall process.
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The novel features believed charcteristic of the invention are set forth in the appended

claims. Theinmﬁnnhnglf.howvu.nwmulpmfmadmduofmﬁmhuobjecﬁmnd
advantages thereof, will be best understood by reference to the following detailed description of
illustrative embodiments when resd in conjunction with the accompanyng drawings, wherein:
Figure 1 is a schematic of suspected chemical pathways for acrylamide formation in foods;
Figure 2 is a schomatic of prior ast potato chip processing steps;
Figure 3 is a schematic of a method for making fabricated potato chips from potato flakes,
granules or flour according to an embodiment of the present invention; and
Figure 4 is a graph representstion of the effects of the addition of cysteine and lysine to
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"The formation of acrylamide in thermally processed foods roquires & source of carbon and a
source of nitrogen. It is hypothesized that carbon is provided by a carbohydrate source and nitrogen
ia provided by & protein source or amino acid source. Many plant-derived food ingredients such as
rice, wheat, com, barley, soy, potato and osts contain asparagine and are primarily carbobydrates
having minor emino acid componeats. Typically, such food ingredients have s amall smino acid
pool, which contuin other amino acids in addition to asparagine.

By “thermally procossed” is meant food or food ingrodiants wherein components of the food,
such as a mixture of food ingredients, are heated at temperatures of at least 80°C. Preferably the
thermal processing of the food or food ingredients takes place at temperaturea betwoen about 100°C
and 205°C. The food ingredient may be separataly proceased st clevated temperature prior to the
formation of the final food product. An example of & thermally processed food ingredient is potato
flakes, which is formed from raw poiztoes in & proccas that exposcs the potato to temperatures as
high as 170°C. (Ths tenns “potato flakes™, “potato gramles”, and “potaio flour” are used
interchangeably herein, and arc moant to denote any potato basod, dehydrated product) Examples
of ather thermally processed food ingredients inchude processed oats, par-boiled and dried rice,
coaked 50y products, com masa, roasted caffee beans and roasted cacao boans, Alternatively, raw
food ingredients can be nsed in the preparation of the final food product whersin the production of
the final food product inchudes & thermal heating step. One exsmplo of mw material processing
wherein the final food product results from a therms! hesting step is the mamifacture of potato chips
from raw potato slices by the step of frying at a temperature of from about 100°C to about 205°C or
the production of french frics fried at similar temperatures.

In accordance with the present invantion, however, 8 significant formation of scrylamida has
beea found to occur when the amino acid asperagine is heated in the presence of & reducing sugar.

4
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Heating othor amino acids such as lysine and alanine in the presence of a reducing sogar such as
glucose does not leed to the formation of acrylamide. But, surprisingty, the addition of other amino
acids to the asparagine-sugar mixture can increase or decrease the amount of acrylamide formed.
Having estsblished the rapid formation of acrylamide when asparagine is heated in the
presence of a reducing sugar, a reduction of acrylamide in thermally processed foods can be achieved
by inactivating the aspsragine., By “inactivating® is mesnt removing asparagine from the food ar
rendering asparagine non-reactive along the acrylamide formation route by means of conversion or
binding to another chemical that interferes with the formation of acrylamide from asparagine.

I:Eﬂedonylune,Lyﬂne.Ghml;ldGlydnemAeryhmldeFomnﬂm

Sinoce asparagine reacts with gincose to form acrylamide, increaging the concentration of
acrylamide formation. For this experiment, 8 soltion of aspemgine (0.176 %) and glucose (0.4%)
was prepared in pH 7.0 sodium phosphate buffer. Four other amino acids, glycine (GLY), lysino
(LYS), giutamine (GLN), and cysteine (CYS) were added at the same concentration as ghacose on a
molar basis. The experimentsl design was full factorial without replication so all possible
cambinstions of added amino acids were tested, The solutions were heated at 120°C for 40 minutes

Glucose | ASN GLY] L

% % %
1] 04 0.176 K| o 1

0.4 0.176 o 0 0.269 A
3 04 0.176 o 0 0.324] ol 5378
4 04 0.176 o 0 0324 0269 7
5l 04 0.176 0 0328 o 170|
6 04 0.176 o 0329 o 0269 7
N 04 0.176 o 032§ 03 o 1517
8 04 0.176 o 0325 0324 0269 i
9 04 0.176 0.167 o ol o 213
10 0.4 0.176 0.167 o o 026% - g
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1 o4 0.176 | 0.167 0.324] o 2033
12} 04 0176 | 0.167 O 0324 0269 4
13 04 0.176 01671 0.3 o of 161
14 04 0.176 | 0167 _ 0.329 o 02 4
15| 04 0.176 0.167] 0325  0.324] 127
16| 0.4 0.176 01671 0328 0324 0269 26|
Table 1

As shown in the table above, ghicose and agparagine without any other amino acid
formed 1679 ppb acrylamide. The added amino acids had three types of effects.

1) Cysteine slmost eliminated acrylamide formation. All treatments with cysteine had loss
than 25 ppb acrylamide (a 98% reducticn).

2) Lysine and glycine reduced acrylamide formation but not as much as cysteine. All
treatments with lysine and/or glycine but without glutamine and cysteine had less than 220 ppb
acrylamide (a 85% rednction).

3) Swrprisingly, glutamine increased acrylamide formation to 5378 ppb (200% increase).
Ghutamine plus cysteine did not form acrylamide, Addition of giycine and lysine to ghrtamine
reduced acrylamido formation,

‘These tosts demonstrate the effectiveneas of cysteine, lysine, and glycine in reducing
acrylamide formation. However, the gintamine results demonstrate that not all amino acids are
effective at reducing scrylemide formation. The combination of cysteins, Iysine, or glycine with an
mhoanidﬂltllmemlwdmﬁeﬁmﬂmoflﬂﬁmﬂé(nnhumnine)mm
reduce the acrylamide formation.

IL Effect of Cynteine, Lysine, Glutamine, and Methionine at Different Concentrations and

Temperntures
As reparted ebove, cysteine and lysine reduced acrylamide when added at the same

concentration as giucose, A follow up experiment was designed to answer the following questions:
1) How do lower concentrations of cysteins, lysine, glutamine, and methionine affect
acrylamide formation?

-10-
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2) Are tho effects of added cysteine and lysins the same when the solution is heatod at 120°C
and 150°C? |
A solution of asparagine (0.176 %) and giucose (0.4%) was prepared in pH 7.0 sodium
phosphate buffer. Two concentrations of amino acid (cysteine (CYS), lyzine (LYS), giutemine
(GLN), or methionine (MET)) were added. The two conceatrations weare 0.2 and 1.0 moles of amino
acid per mole of glucose. In half of the tests, two ml of the solutions were heated at 120°C for 40
minutes; in the other half, two ml were heated ot 150°C far 15 minutes. After heating, acrylamide
was meagured by GC-MS, with the results shown in Table 2. The control was asparagine and
glucase solution without an added amino acid.

Acrylamide lsvel
Temperature @ Conc. 02| Of Control { @ Counc. 1.0{ Of Cantrol
LYS-120°C | 1332 ppb 119ppb| - 83% 280 ppb 21%
CYS8-120°C | 1332 ppb 316 ppb 4% 34 ppb 3%
LYS-150°C | 3127 ppb 1683 ppb 54% 536 ppb 17%
CYS-150°C | 3127 ppb 1146 ppb I™% _351ppb 11%
GLN-120°C | 1953 ppb 4126 ppb 211% 6795 ppb 348%
MET-120°C | 1953 ppb 1978 ppb 101% 1132 ppb 58%
GLN-150°C | 3866 ppb 7223 ppb 187% 9516 ppb 246%
MET-150°C { 3866 ppb 3885 ppb 100% 3024 ppb 78%
Table 2 )

In the tosts with cysteine and lysine, g control formad 1332 ppb of acrylxmide aftar 40
mimtes at 120°C, and 3127 ppb of acrylamide after 15 minntes at 150°C. Cysteins end lyzine
rednced acrylamide formation at 120°C and 150°C, with the acrylamide redustion being ronghly
propartional to the concentration of added cysteino or lysine.

In the tests with glutanting and methionine, & control formed 1953 ppb of acrylamide after 40
minutes at 120°C and a control formed 3866 ppb of scrylamide after 15 minutes at 150°C.
Giutamine increased acrylamide foemation at 120°C and 150°C. Methionins st 0.2 mole/mole of
glucose did not affect acrylamids formation. Methionine at 1.0 mole/male of ghwcoss reduced
acrylamide formation by lees then fifty percent.

11-
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IIL Effect of Nineteen Amino Acids on Acrylnnide Formation in Gincose and Asparngine
Solution

The effiect of four amina acids (tysine, cysteine, methionine, and giutemine) on acrylamide
formation was described above. Fifteen additional amino acids were tosted. A solution of
asparagine (0.176 %) and ghicose (0.4%) was prepared in pH 7.0 sodium phosphate bnffer, The
fifteen amino acids were added at the same concentration as glucose on a molar basis. The control
contained asparagine and glucose solution without any other amino acid. The solutions were heated
at 120°C for 40 minutes before measuring acrylamide by GC-MS. The results are given in Table 3

below.
Acrylamide Formed

Amino Acid ppb__| % of Contrel
959 100
[Histidine 215 2
[Alanine 478 50
Methionine 517 54
IGintamic Acid 517 54
Aspartic Acid 529 55
[Proline 647 67
i 648 68
aline 691 72
752 78
Tryptophan 1059 111
Threonine 1064 111
Tyrosine 1091 114
i 1256 131
[Berine 1296 135
[Isoloucine 1441 150

Table 3

As soen in the table above, nono of the fifiven additional amino acids were as effoctive as
cysteine, lysine, or glycine in reducing acrylamide formation. Nine of the additional amino acids
reduced acrylamide to a level between 22-78% of cantrol, while six amino acida increased
acrylamids to a lovel botween 111-150 % of control.

Table 4 below summarizes the results for all amino acids, listing the amino acids in the order
of their cffectiveness. Cysteine, lysine, and glycine were affective inhibitors, with the araount of

-12-
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acrylamide formed less than 15% of that formed in the control. The next nine amino acids were less
effective inkibitors, having a total acrylamide formation between 22-78% of that formed in the

control The next seven amino acids increased acrylamide. Ghrtaming cansed the largest increase of

actylamide, showing 320% of control.

TAcrylamide produced|

Amino Acld as % of Control
{Control " 100 %
[Cysteine 0%
{Lysine 10%
IGlycine 13%
[Histidine 2%
Alanine 50 %
[Mothionine 54%
lotamic Acid 54%
Aspartic Acid 55%
[Prolipe 67 %
i 68 %
Valino 72%
Arginine 78 %
Tryptophan 111%
Threonine 111%
Tyrogine 114%
i 131 %
[Serins 135%
[Isoleucine 150 %
|Glutamine 320 %

Table 4

IV: Potate Fiakes with 750 ppm of Added L-Cysteine

Test potato flakes were manufactured with 750 ppm (parts per million) of added L-cysteine.
The control potato flakes did not contain added L-cystaine. Three grarng of potato flakes were
weighed info a glass vial. After tightly capping, the vials were heated for 15 minutes or 40 minutes
at 120°C. Acrylamide was measured by GC-MS in parts per billion (ppb).

-13-
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Potato Flakes | Acrylamide (ppb) | Acrylamide Acrylamide (ppb) | Acrylamide
15 Min at 120°C jon 15 Min | 40 Min at 120°C | Reduction 40 Min
Coatrol 1662 - 9465 —
750 ppma 653 60% 7529 20%
Cystoins
Table 5

V. Baked Fabricated Potato Chips

Given the above results, preferred embodiments of the invention have been developed in
which cysteins or lysine was added to the formula for a fabricated snack food, in this case baked,
fabricated potato chips. The prooess for making this produot is shown in Figure 3. In a dough
proparstion step 31, potato flakes, watrr, and other ingredicnts are combined to form & dough. (The
terms “potato flakes™ and “potato flowr™ are used interchangeably herein and either are intended to
encarmpass all dried flake or powdar preparetions, regardloss of particle sizo.) In a sheeting step 32,
the dough is run through a sheeter, which fsttens the dongh, and is then cut into discrote pieces. In 8
cooking step 33, the cut pieces are baked until they reach a specified color and water content. The
resulting chips are then seasaned in 8 seasoning step 34 and plased in packeges in a packeging step
35,

A first embodiment of the invention is demonstrated by use of the process described above.
To illustrate this embodimant, a conperison is made between a control and test batohes to which
wore added either one of three concentrations of cysteins or one concentration of lyzine. Table 6
below shows the ingrediants used in the various batuhes.

-14-
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Potato flakes and modificd starch 5496Gg| 5496 g| 5496 g| 549 g| 5496g
| Sugar . 300g] 300 g| 300 g 300 300g
Oil 90 % g| 9% % g! 9
| Lowvening agouts 34 34 gl 4 54 S4g
Enmlsifier 60gl 6 g 60 60 60g )
L-Cysicine (dissolved in water)' og| 18 42 8.4 0g]
L-Lysine monchydrochloride 0 0 0 0 g 2g
Total Dry 6000g| 60018 g| 600425 | 600845 | 6042
Water 3947ml| 3947ml| 3947ml| 3%47ml| 3947ml
' Table 6

In all batches, the dry ingrodicnts were first mixed together, than oil was added to each dry
blend and mixed. The cysteins ar lysine was dissolved in the water prior to adding to the dough, The
5 moisture level of the dongh priar to sheeting was 40% to 45% by weight. The dough was sheeted to
produce & thickness of between 0.020 and 0.030 inches, cut into chip-sized pieces, and baked.
After cooking, testing was parfarmed for maistare, oil, and color according to the Hunter L-
A-B scale. Samples were tested to obtain acrylamide levels in the finished product. Table 7 below

shows the results of these analywes.

Measurement | Control | Cysteine #1 | Cysteine #2 | Cysteine #3 | L
g.o 221% 1.73 % 228 % 2.57% 2.68 %
Of, % 1.99% 215% 2.05% 212% 1.94 %
Acrylamide 1030 ppb ppd 166 ppb 104 ppb 456 ppb
Color |L 7234 76.53 79.02 7836 732
A 1.99 -1.14 -2.02 -2.14 1.94
B 2031 25.52 232 230 25.77

10 Table 7

In the camiral chips, the sarylamide level after final cooking was 1030 ppb. Both the addition
of cysteine, at all the lovels tosted, and lysine reduced the final acrylamide level significantly. Figure

4 shows the resulting scrylamide levels in graphical form.
Adding cysteine or lysine to the dough significantly lowers the level of scrylamide present in
15  the finished product. The cysteine semples show that the lovel of acrylamide is lowered in ronghly a

-15-
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direct proportion to the amomnt of cysteine added. Consideration nmust be made, however, for the
collateral effocts on the charcteristics (such as color, tasts, and texture) of the final product from the
addition of an amino scid to the manufectoring process.

Additiona] tests were also run, using added cysteine, lysine, and combinstions of cach of the
two amino acids with CaCl, These tests used the same procedure as described in the tests above, but
used potato flakes having varying levels of reducing sugars and varying amounts of amino acids end
CaCl; added. In Table 8 below, lot 1 of potato flakes had 0.81% reducing sugars (this portion of the
table reproduces the results from the test shown sbhove), ot 2 had 1.0% and lot 3 had 1.8% reducing

fsugnrs,

11t is wxpeoted that the D- lsamer ar & racemio mixture of both the D- and L- isomars of the emino scids would bo
eqully effoctive, alfhough the 1~ isomer is likly to be the bext and least exponsive souroe.

-16-
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Flake | CaC12 Cysteine | Lysine | Finish | Finish | Acrylamide
Lot# | Wt%of |ppmof |%of H20 wt | color | ppb
totnl dry | total dry | totaldry | % value
1 0 0 0 221 7234 1030
1 0 300 0 1.73 | 76.53 620
1 0 700 0 228 79.02 166
1 0 1398 0 2.57 78.36 104
1 0 0 0.685 2.68 73.20 456
2 0 0 0 171 | 72.68 599
2 0 0 0 1.63 T74.44 1880
2 0 0 0 169 | 71.26 1640
2 0 0 0 1.99 | 71.37 1020
2 0 700 0 205 | 75.81 kT¥i
2 0.646 0 0.685 1.74 7199 179
3 0 0 0 1.80 73.35 464
3 0 0 0 161 | 72.12 1060
3 0 700 0 199 | 75.27 290
3 0 1398 0 196 | 75.87 188
3 0 0 0.685 190 | 76.17 105
3 0.646 0 0.685 2.14 75.87 47
3 0.646 700 0 183 | 7723 148
Table 8

As shown by the data in this table, the addition of cither cysteine or lysine provides
significant improvament in ths Jevel of scrylamide at each lovel of roducing sugars testod. The
cambination of lyaine with calcium chlaride provided an almost total elimination of acrylamide
produced, despite the fact that this test was ren with the highest Jovel of reducing sugars.

VL Tests In Sticed, Fried Potato Chips

A similar result can be achicved with potato chips made from potato slices. However, the
dogired amino acid cannot be simply mixed with the potato slices, as with the embodiments
illustratnd above, since this would destroy the integrity of the slices. In ane embodiment, the potato
alices ere immersed in an aquoous solution contwining the desired amino acid additive for a period of
time sufficient to allow ths amino acid to migrate into the cellular structuro of the potato glices. This
can be dons, for example, during the washing step 23 illustrated in Figure 2.

-17-
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Table 9 below shows the result of adding one weight percent of cysteins to ths wash
troatment that was described in step 23 of Fignre 2 above. All washes were at room temperature for
the time indicated; the contro} treatments had nothing added to the water. The chips weare fried in

cattonssed ail at 178°C for the indicated time.

PCTNUS2004/00337%

As shown in this table, inmersing potato alices of .053 inch thickness for 15 mimtes in an
aqueous solution containing a concentration of one weight percent of cysteine is sufficient to reduce

the acrylamide lovel of the final product on the order of 100-200 ppb.

The invention has also boen demonstrated by adding cysteine to the com dough (or mass) far
tortilla chips. Dissotved L-cystrine was added to cooked com during the milling procoss so that
cysteine was unifarmly distributod in the masa produced during milling. The addition of 600 ppm of
L-cysteine redoced acrylamide from 190 ppb in the coatrol product to 75 ppb in the L-cysteine

treated product.

Any number of amino acids can be used with the invextion disclosed herein, as long as
adjnstments sre made for the collateral effects of the additional ingredient(s), such as changes to the
color, taste, and texture of the food. Although all exsmples shown utiliz a-amino acids (where the -
NH, group is attached to the alpha carbon atont), the spplicants anticipate that other isomers, such as
B- or y-amino acids can also be used, although f- and y-amino acids are not commonly used as food

FryTime | Finished | Finlshed |  Finished

(seconds) | H;Owt % | ofl wt % | Acrylamide
Control - 2-3 min wash 140 132% | 4275%| 323 ppb
1% cystoine - 15 min wash | 140 86%| 45.02%] 239 ppb
Control - 2-3 min wash 110 1.72% | 4087%| _ 278 ppb
Control - 15 min wash 110 1.68% | 41.02%| _ 231ppb
1% Cystoine - 15 nun wash | _ 110 141%| 44.02% 67 ppb

Table 9

additives. The preferred embodiment of this invention uses cysteine, lysine, and/or giycine.

However, other amino acids, such as histidine, alaning, methionine, gintamic acid, aspartic acid,
pruline, phenylalanine, valine, and arginine may also be used. Suehanﬁmndﬁ,mdhl_:mimln

-18-
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cysteine, lysine, and glycine, are relatively inexpensive and commonty used as food additives. These
preferred amino acids can bo used alons or in combination in order to reduce the amount of
acrylamide in the final food prodact. Further, the amino acid can be added to a food product prior to
hesting by way of either adding the commercially available amino acid to the starting material of the
food product or adding ancther food ingrodient that contains a high concentration level of the free
amino acid. For example, casein contains free lysine and gelatin contains free glycine. Thus, when
Applicants indicat that m amino acid is added to a food formulation, it will be understood that the
amino acid may be added as a commercislly availsble amino acid or as a food having a concentration
of the free amino acid(s) that iz greater than the naturally occurring lovel of aspamgine in the food.

Tho amount of amino acid that shauld be added to the food in order to reduce the acrylsmide
lovels to an acceptable lovel can be expressed in soveral ways. In order to be commercially
acceptable, the amount of amino acid added should be enough to reduce the fmal lovel of acrylamide
production by at ieast twenty percent (20%) as compared to & product that is not so trested. More
preferably, the level of acrylamide production should be reduced by an amount in the range of thirty-
five to ninsty-five percent (35-95%). Bven more prefemably, the lovel of acrylamide production
should be reduced by an amount in the rnge of fifty to ninoty-five percent (50-95%). I a preferred
embodiment using cysteine, it has boen determined that the addition of at least 100 ppm can be
offective in reducing acrylamide. However, & prefisrred mngs of cysteine addition is between 100
ppm and 10,000 ppm, with the most preferred range in the amount of about 1,000 ppm. In proferred
embodiments using other effctive amino acids, such as lysine and glyoine, a mole ratio of ths added
amino acid to the redncing sugar present in the product of at loast 0.1 mole of smino acid to one
mole of reduocing sugars (0.1:1) has been found to be effective in reducing acrylamide formation.
Maore preferably the molar ratic of added amino acid to reducing sngars should be between 0.1:1 and
2:1, with a most preforable ratio of about 1:1.

The mechaniems by which the salect smino acids reduce the amount of acrylmmide found are
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not presently known. Possible mechanisms inchudo competition for reactant and dilution of the
precursar, which will create less acrylamide, and & reaction mechanism with acrylamide to break it
down.” Possible mechsnisms include (1) inhibition of Maillard roaction, (2) consumption of ghicose
and other reducing sugars, and (3) reaction with acrylamide. Cysteine, with a free thiol group, acts as
an inhibitor of the Maillard reastion. Since acrylamide is believed to be formed from asparagine by
the Maillard reaction, cysteins should reduce the rate of the Maillard reaction and scrylamide.
formation. Lysine and glycine roact repidly with glnicose and other reducing sugars. If glucose is
consumed by lysine and glycine, there will be lcss glucose to react with asperagine to form
acrylamide. ‘The amino group of smino acids can resct with the double bond of acrylamide, s
Michas! addition. The free thiol of cysteine can also react with the double bond of scrylamide.

It should be understood that adverse changes in the characteristics of the final product, such
s changos in color, tast, end texturs, oould be cemsed by the addition of ap smino acid. These
changes in the characteristics of the product in accordance with this invention can be compensated
by various other means. For example, color characteristics in potato chips can be adjusted by
controlling the amount of sugars in the starting produot. Some flavar characteristics can be changed
by the addifion of varios flavoring agants o the end product. The physical fexturo of the product
can be adjusted by, for example, the addition of leavening agents or various enmlsifiors.

Whilo the invention has been particularty shown and described with refirence to soverl
emmbodiments, it will be understoad by thoss skilled in the art that various other approaches o the ‘
reduction of acrylamide in thermally prooessed foods by use of an smino acid additive may be made
without departing frosm the spirit and scope of this invention. For example, while the process has
been disclosed with rogard to potato and com products, the process can also be used in prooessing of
food products mads from barley, wheat, rye, rice, oats, millet, and other starch-based grains, as well
as other foods containing asparagine and s redncing sugar, such as sweet potatocs, anion, end other
vegetables. Purther, the process has been damonstrated in potato chips and com chips, but can be
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used in the processing of many other food products, such as other types of snack chipa, cereals,
cookies, crackars, hard protzels, breads and rolls, and the breading for breaded meats. In many of
these foods, the amino acid can be added during the mixing of the dough used to make the product,
making the amino acid svailsble during cooking o provide & reduction in the leve! of acrylamide.
Purther, the addition of an amino acid can be combined with other strategies for the reduction of
acrylamide to produce an acceptable acrylamide level without adversely affecting the taste, color,
odor, or other characteristics of an individual food.

-21-
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CLAIMS:

‘What is claimed is:

1. A method of lowering the level of acrylamide in a thermally processed food containing free
aspamgine and simple sngars, said method compriging the stops of:

a) adding an ingredient contuining a free amino acid o a food product, wherein said
ingredient is added in an amount sufficient to reduce the final level of acrylamide in
sajd thermally processed food to an acceptable lovel;

b) thermally processing said food product.

2. The method of Claim 1, wherein said adding step a) adds an amount of said ingredient that is
sufficient to reduce said final love] of ecrylamids in said thermally processed food by at least
20 parcont.

3. The method of Claim 1, wherein gaid adding step a) adds an amount of said ingredient that is
sufficient to rednce said final level of acrylemide in said thermally proceased food by at least
35 percent.

4, The method of Claim 1, wherein said adding step a) adds an amoumt of seid ingredient that is
sufficient to reduce said final level of acrylamids in said thermally processed food by at least
50 percent.

5.  Themethod of Claim 1, wherein said adding step ) adds an amount of said ingredient that is
sufficient to reduce said final lovel of acrylamide in said thermally processod food by at loast
65 percent,

6. The method of Claim 1, wherein sid adding step a) adds at least 100 parts per million of
e .
7. The method of Claim 1, wherein sid adding stop ) adds sbout 1,000 parts per million of
cysieins.
8. The mothod of Claim 1, wherein said adding step a) edds vp to 10,000 parts per million of
22~
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10.

11

12

14.

15.

16.

17

18.

19.

The method of Claim 1, wharein said adding step a) adds at least 0.1 moles of an amino acid
for cach mole of reducing sugar in said food product.

The method of Claim 1, wherein said sdding step a) adds about 1.0 moles of an amino acid
for each mole of reducing sugar in said food product.

The method of Claim 1, wherein said adding step a) adds up to 2.0 moles of an amino acid

for each mole of reducing sugar in said food product.

The method of Claim 1, wherein said fres amino acid is chosen from the group consisting of
ine. Iveine. alvcine. histidine, alani dhionine, glutemic acid, !ﬁd.llolmﬂ.

phenylalanine, valine, and arginine.

mmdofChhl.whudn-idndﬁnsdzpl)nddsaomuﬁmylylihbhm
acid to said food praduct.

The method of Claim 1, wherein said adding step a) adds & food containing said free emino
acid to said food product.

The method of Claim I, wherein, in ssid adding step &), mid food product is soaked in a
Inti tnining smid ingredient

The method of Claim 1, whorein said ingredient i mixed with other ingredients to form
dough.

The method of Claim 1, wherein said cooking stop b) comprises frying said food product.
The method of Claim 1, wherein said cooking step b) comprises baking said food product.

The method of Claim 1, wherein the adding step &) further comprises adding an ingrodient
comtaining calcinm to sid food product.
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20. The mothod of Claim 19, wherein said ingredient containing calcium comprises calcium
chloride.

2]1. The thermally processed food produced by the method of Claim 1.
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27.

A mothod of redusing the production of acrylamids in a fabricated food product, said method

comprising the steps of:

a) adding an ingredient contairing a free amino acid to a mixture for a fabricated food
product, wherein said ingredient is added in an amount sufficient to reduce the final
level of acrylamide in said fabricated food product to a predetermined level;

b)  thermally processing said mixture.

Tho method of Claim 22, wherein said free amino acid is chosen from the group consisting of
phonylalanine, valine, and arginino. '

The method of Claim 22, wherein said adding step a) adds a commervially available amino
acid to said mixtore.

The method of Claim 22, wherein sxid adding stop x) adds a food containing said free smino
acid to said mixtare.

The method of Claim 22, wherein ssid cooking step b) camprises frying said food product.

The method of Claim 22, wherein said cooking step b) comprises baking said food product.

The fabricated food prodoct produced by the method of Claim 22.
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30.

al.

32.

33.

as.

A method of preparing fabricated potato chips, ssid method compriging the steps of:

&)  preparing a dough comprising potato flakes, water, and an ingredient containing a free
amino acid, whorein said ingredient is added in an amount sufficient to reduce the
final level of acrylamide in said fabricated potato chips to a predeterminad level;

b)  sheeting and cutting said mixture to form cut pisces;

c) thermally procesting said cut pieces to foxm chips.

The method of Claim 29, wherein said free amino acid is chosen from the groap consisting of
ino, Iysine, glycine, kistidine, alani hionine, gl ic acid, tic acid, proline,

phenylalanine, valine, and arginine.

The method of Claim 29, wherein said thermally processing step a) comprises baking.

The method of Claim 29, wherein ssid thermally processing step ) comprises frying.

The method of Claim 29, further comprising the step of
d) seasoning said fabricated potato chips.

‘The method of Claim 29, fosther comprising the step of:
d)  packaging said fabricated potato chipe.

The fubricated potato chips produced by the method of Claim 29.
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36.

37.

38.

39.

40

A method of prepering potato chips, said method comprising the steps of:

a) slicing mw potatoes to form potato alicos;

b)  soaking said potato slices in a solution containing a quantity of an amino acid
sufficient to reduce the level of acrylamide in said potato chips to an acceptable lovel;

c) thermally processing said potato slices to form potato chips.

The method of claim 36, wherein said amino acid is chosen from the group consisting of
cysteine, lysine, plycine, histidine, alanine, methionine, glutamic acid, aspartic acid, proline,
The method of Claim 36, wherein said thermally processing step &) comprises baking,

The method of Claim 36, wherein said thermally processing step c) comprises frying.

The method of Claim 36, wherein said soaking step b) reduces said final level of acrylamide

by at least 20 parcent.

41.

The method of Claim 36, wherein said soaking step b) reduces said final level of acrylamide

by at least 50 percent,

42

The potato chips produced by the iethod of Claim 36.
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43,

45.

47.

A method of preparing comn chips, said method comprising the steps of:

a) preparing a mixture coniaining ground com, water, and an ingredient containing a free
amino acid in a quantity sufficient to reduce the formation of acrylamide in said corn
chips to & predetermined level;

b)  sheeting and cutting said mixture to form chips; and

c) thermally processing said chips.

The method of Claim 43, wharein said free amino acid is chosen from the group consisting of
cysieine, lysine, glycine, histidine, alanine, methicnine, ghrtamic acid, aspartic acid, proline,
The method of Claim 43, whersein said thermally processing step c) comprises baking.
The method of Claim 43, wherein said thermally processing step ¢) comprises frying.

The method of Claim 43, farther comprizing the step of:
d) scasoning said com chips.

The method of Claim 43, farther comprising the step of:
d)  packaging said com chips.

A com chip produced by the method of Claim 43.
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METHOD FOR FPREPARING A FRIED
POTATO FOOD

This spplication is a continustion, of application Sez. No.
07/616,474, filed Nov. 21, 1990 now sbandoned.

The invexttion relates to a food composition and method
for the reduction of oil in fried prodncts. The reduction in odl
retention, both bsorbed and adsarbed, is accomplished by
fmmingad:yunﬂnginﬂmﬁnghﬂwoﬂddmﬂpdyvﬂmt
cations oa food prior to

Strong, in U.S. Pat. No. 3,397,993, discloscs a process
for preparing frazen french fry potato scgments. Stroog does
mﬁemwmuhww&m

In W. L. Gold, US. Pa No. 3,424,591 and M. A
Meyen, US. Pat. No. 4,900,573, potato strips are dipped in
polymer solutiocs, drzined and fat fried with the polymer
lzyer still wet (hydmtcd). The costing nsed in the present
invention is dred prior to fiying.

lnS.(lsm.U.&Pu.No.&Sll.Sﬁ.potIompsm
disclosed as being dipped in polymer solutions, drained,
drded and fut fried. Olson docs not disclose a potato baving
a salt bridged gei coating ss used in the present invention,
Prosise fn US. Pat. No. 4,917,908 discloses rednoed oil
french fried potato products and process for preparing by
coeting potelo picces with polyvinylpymolidone. Prosise
doumtdhdmapmmhtvinganlthdgedsdm
23 used in the present invention.

A gel is a form of matier infermediate between a solid
and a ligoid. & consists of polymers, or long-chain mol-
ecules, cosslinked o ceate a8 tmgled petwock and
inmersed in a Equid medinm. The properties of the gel
depend strongly on the interaction of these two componenta,

The liquid prevents the polymer network: from collapeing
ioto a compact mass; the netwatk prevents the lquid-from
flowing away. Depending on chemicel composition and
other factors, pels vary in consistency from viscous fluids to
fairly rigid solids, but typically they are soft and resilient or
Jellylike.

The cquivalent weight of a subetince is the weight
thereof that combines, ncutralizes or reacts with another
substance.

Matrix foods are fincly cot and then shaped. They may be
cooked and/or contrin additives sach a8 flavors, hinders and
fillers. ’ .

There ks a need in the food industry for food with less far,
cholesterol and calories. The health conacionsness of con-
sumers demands Iow-fat food havisg the gostatory stivibates
(Navor, texture, unguency, etc.) of kigh-fat food. The inven-
tion disclosed herein inciudes fiood compositions having
redoced fat content while retaining the flaver, tedive and
color of the afore mentioned fried food prodacts.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagrym of the peneral process steps
used in the invention,

Q. 2 is a achematic disgram of coating process steps
used in accondance with the invention.

FIQ. 3 is a schematic cross-section side view of a coated
tissue composition in accordance with the invention.

BRIEF SUMMARY OF THE INVENTION

A food composition, product and method of making
thereof uses tizsne, such as vegetshie, meat, fish or pouliry.

5
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' Initially the coating is & gel incloding water, hydrocolloid gel

forming compounds and a cross-linking agent such #s poly-
valent cations. The coating at least partislly encloses the
outer surface of the tismie. The coating is dried prior to
frying. The coating (initial, dricd and fried) includes, at least
ten percent equivalent weight of cross-linking agent based
on the neutralization equivalent weight of the hydrocolloid
The dried coating is adapted to substantislly impede the
penetration of ofl theretirough. The coated fried products
have a low concentration of cooking odl.
DETAILED DESCRIPTION OF THE
INVENTION

In accondance with the invention, tissue such as vegetable,
meat, fish or poultry is coated and fried to form low fat food
The tissuc is coated with hydrocolloid, dried and fiied to
prodoce 8 low oil prodoct. Frying is carried out in cooking
oll. As used bere ofl refers to ofl and/or fat. The coating may
be applied 21 2 powder, or as a solutior. The solvent of the
solution may include water or a more volatile liquid to
increasc the mte of drying.

The coatiag includes cruss-linking agents, such as poly-
valcnt cations, for example metal jona, and at least ane low
molecular weight hrydrocolloid gel forming compound,
which forms a gel by complexing with the polyvalent ions.
Examples of hydrocolloid gel forming compounds which
muzy be used in coatings in accordance with the invention as

mwmmmmmm

compounds cacful in accardmncs with the invention sre
within the peneral formulas:
H X
H [¢]

HO---}-- ---}--om

ok OB

wherein

- is am alpha (o) or a beta (B) glycosidic bond,
1 fs an integer from 10 to 10,000,
X is independently selected n times from

i 0 i
—C—OM, —CH;—C—CH;—C~0M, —C—NH,

i

I
—Ch—0—CH— O —C—0M, =nd —C—OBd),

M is H or a caton,
M, is H or methyl,
R is H, CH,, C;H—, —(CH—CH,—0),—}. or

CH,
(

—H,—CH—OH—

and
yslorZ
In addition to kydrocolloid ge! forming compounds, the

The tissoe is coated with #t least one costing, driad and fried. coeting may include & film forming compound such 23 a high
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molecular weight hydrocolloid edther mixed with the hydro-
colloid pel forming compoond oc s a sepamte outer layer
applied to the coating

The geoeral process steps nsed in the inveation are shown
in FIG. 1. Tissue is processed by cuiting 2 into desired
ahzpes. By coating 4 the cut tissne f» prepamed for frying 6.
In a preferred embodiment of the invention, costing includes
blanching 7 with an aqoeous solution containing calchym
ions, applying hydrocollold 8, and drying 9 ss shown in FIG.
2

Coated tissue 10 inciudes cells 12 adhered together by
interstitial material 14. Coating 16 inclodes nmaltivalent
cations and Jow and high molecular weight hydrocotkrids
which cover cells 12 as shown in FIG. 3. During frying in
cooking oil, water moves out of cells 12, but oil substantially
prevented from entering cells 12 by coating 16,

The cxical of penctration of the coating o the interstitial
materials 14 is directly related to the bianch time, pressure
and temmperature. Vacoum (pressures below atmospheric)
mdmud:wcmhmcmayhcmdtomme

Hydrocolloids for the coatings may be spplied a3 2 dry
powder or solution of hydrocolloid. In dry powder form, the
hydrocodloid hydrates with moistare on the surface of the
tissoe to form the gel The solution inchwdes water. The
sohition may incinde alcohol. During drying a continoous
coating is formed, and the coated tissoe is ready. o be fried,
par fried and frozen or frozen for Iater frying.

In a preferred embodiment of the invention, potato strips
treated with a solution calcinm joos to form a film
are coated by soaking in a solution of low molecular weight
ionic hydrocollolds. ‘These potato strips are then coatad by
dipping or sprayng with a solution of mediom to high
molecular weight synthetic or chemically modified natural
hydrocolloid or other film forming material. Tn a preferred
embodiment of the invention coalings are dried prior to deep
fat frylng. The invention provides for the production of
freach fried potatocs kaving up to 70% reduction in retained
oil as compared to untrested potatoes.

Partisl drying may bc osed before coating and afier
coating with hydrocolloid materisls Drying mtes are
increased by usc of volatile solvents in the hydrocolloid
solution. Drying of the outer tissue layer may be camied out
before coxting. This reduces the amount of water to be
removed after a coating solution is applicd. Other trcatments
which may be nsed hefore coating to make compositions in
accordance with the present invention include: sugar dips,
walt dips, pH adjustments, dehydration, heating, cooling, and

The blanch with cations is carried ot osing an aqoeous
solution having at Jeast about 0.2 percent by weight of the
cation, such a8 calcinm the agoeous blanch
mhﬁonhs&mﬁanﬂjmosmby‘ﬁghof&

ad cormpositions

provide improved processability by reducing the iendency of
coated food pieces such as french fries to stick together. Use
dbwmhaﬂnwuglnhmchdmmﬂddmm

also improve processability doc to increased drying mies

and improve the ogganoleptic properties of the prodoct such
as 13 teximre, mouth feel, bite, color and reduced shine or
Coated compositions in sccordance with a prefemed
embodiment of the invention are formed by cutting, bisnch-

10

4

ing, coxting and drying. The blanch water typically includes
mmwmmmmmm
are then frded to form coated prodocts. The
frying may be short in dmation (par frying) such & fom
about 1 to abont 60 seconds, or of loag duration (to fully
cook the tissoe), such s from about 60 seconds 1o about one
hour Frying of costed compositions in sccordance with the
invention may be carried out from about 3 seconds to abont
one hour at a temperstare from about 100° to 200° C.

Frying is prefershly carried out under substantially iso-
thermal conditions at eemperatures between 100° and 180°
C. for from 5 secands to about 30 mimies. Moce preferably,
the frying is carried out at temperatures between 100° and
17" C. for from abowt 10 seconds to about 15 minutea.

The: dry coatings of the compozsition in accordsnce with
the invention may be from 0.0254 mm to 1.3 mm, Prefer-
ahbly, these coatings s from 0.0254 mm to 0.254 mm.

. Low molecular weight hydrocollodds used in costings in
accordance with the invention have preferably have a
moleculsr weight of greater than shout 200; for example
from ebout 200 to 50,000, and more preferably from about
2000 to 50,000 but most preferably from 2000 to 30,000,
Within the most peefeed rzuge low molecolar weight
hydrocolloids used in coatings in accordance with the inven-
tion have a moleculsr weight of Jess than about 20,000 and
more preferably less than 15,000

High molccnlar weight kydrocolloids used in costings in
accordance with the iovention preferably have a molecular
weight of more than 80,000, for example from 80,000 to
about 10,000,000 and mare peeferably from 80,000 to 1,000,
000 and most prefersbly from 80,000 o 200,000.

Prefersbly, the died costing of the coxted raw disoe
composition of the fxvention inclndes less than 20 percent
by weight water. Mo preferably, the dried coating of the
coated raw tissuc composition of the invention includes less
tham 15 percent by weight water. Most prefersbly the dried
coating of the cozted rew tissee composition of the nvention
includes Jess than 10 percent by weight water.

Preferably, the onter cell tasne layer of mw cot tissue is
thmwﬂ.ﬂlymphmmhgmfmnﬁedm
ﬂmeh;m?refnrﬂ,ﬂnmunﬂﬁmofmhﬂn
mh«dﬂdmmumalwﬁ)pmdme
concentretion of water in raw tissne. More prefesshly, the
concentration of water in the ooter layer of dried cnt tissoe
is from (1.1 to 50 percent of the concentration of water in raw
tiszue. Most preferably, the concentration of water in the
outer layer of dried cut tisane is from 0.1 to 30 percent of the
conceairation of water in rew tissue.

Preferebly, the par fried coated product in accondance
with an embodiment of the invention is frozen by reducing
the tempersture thereof 10 less thar 0° C, to form a dried
frozen food. Preferahly, the frozen food, is beated to ot Jeast
100° C. for st least S seconhs to form & cooked prodoct.

Prior 10 drying the smormt of polyvalent metal ions is at
least .05 percent by weight in the gel conting on the raw
tissoe. The smount of podyvalent metal jone i at keast 1.0
puwﬁhywdglﬂmﬂnwﬁhgdﬂ:epuﬁhd:ﬂfuﬂy
fried tizsne, the concentration of polyvalent
mﬂknhd:eﬁmﬂinghmtﬂnnolpamby
weight More prcfenddy, the concentretion of polyvalem
metal ions in the gel costing s more than 0.2 percent by
weight

The polyvalent metsl inns are present in the dry or the mw
as weil as the fried teoe coating in an amount of st kezst ten

percent equivalent weight besed oo the nentralization
eqﬂnhnwddndhwmdmmmn
least ten percent of the amount of polyvalent metal joas is

required 10 neutralize the hydrocolloid compoonds.

\70
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Prefernbly, the metal ioas are present in the dry coating on

dry coating on the raw as well as the fried tissue in =
amount of at least fifty percent equivalent weight of the
peutralization equivalent weight based on the hydrocolloid
compounds in the coating.

The cooked prodoct prefersbly inctudes at least 40 per-
cent by weight less cookdng all then said cooked cootrol
tissue. The cell tissus of the composition of the imvention
may incinde froit, such as apples, bananss and plantain,
vegetables such as potato, ondon, carrots, mechini, poaltry,
fish, meat or processed foods such as matrix potatoes and
matrix meats. ' -

Low molecular weight hydrocollaids may be readily
prepared by cither acid, alkaline or enrymatic degradation
and hydrolysis of suitable precursors. in a prefesred embodi-
ment of this invention the low molecular weight ydrocol-
k:idhdaiwdﬁumpecﬁmwhhhmamdm

For use in the examples below low molecular weight
pectin hydrocolloid is formed from pectin by providing a
10% high methoxy] pectin precursor shry in 60:40 isopro-
panal (IPA) water. Sodinm hydroxide is added w0 the siury
at a level of 3 equivalents/equivalent enhrydrogalacturonide.
After 5 days &t 25° C. or 2 days o 40" C, eufficient

&

6

depolymerization snd deesterification bas occurred, The
product is filtered and the filter cake resulting is washed with
IPA water (60:40) to remove excess adhering alkali. The pH
of the pectin cekr i3 then adjusted with mineral acid to
between 4 and 6 and is then dded. The degree of esterfl-
catlon of this prodoct is Jess than 10%. The molecular
weight, measured by the viscosity procedure of Smit aod
Bryent [J. Food Science, 32, 197 {1967)), mnges from
2000-20,000.

The fried products from the Control and Examples 1--32
are analyred for cil content by extracting the fried potato
strips with hexane using a Soxhlet extraction eppamins. The
potato strips are diced into 3.18 mm (0.125 inch) segments,
loaded into 2n extraction thimble and extracted with mpidly
refluxing hexanc for 2 konm. The ofl-hexane mixture is then
evaporated to a small volume vsing & rotary evaporator. The
remaining small volome is transferred quantitatively to
prewelghed evapontion dishes w allow the remaining bex-
ne to evaporate leading to & constant weight.

Control I below follows the blanching, drying and frying
of U.S. Pat. No. 3,397,993 (McDonald's), cotumn 2, Lines
15-55. Control I is compared to Examples 1-28. Example
29 freezes a par fried costed potato, Example 30 fully fries

Fresh Idaho russet potatoes refemed to by size a3 [daho
100's (100 potatoes per 50 pound box) are sliced with a
maonal potato slicing device which produces consistent 7.95
mm by 7.95 mm (0313 by 0313 inch) strips. Twenty-five
grams of strips are then washed in a Large vohune of cold
water to remove suiace starch and sugars. The washed
strips are timmed o 2.5 to 3.0 inches in length o form
preciried strips. The sirips ane bianched by besting a2 BS® C.
for 8 mimutes in water The strips are then dred in a
mechanical comvection oven & 150° C. for 10 minntes.

Fried

Strips are then fried in two (2) gallons of oil at 170° C. for
three (3) mimtes. Al the completion of frying, the frying
basket is removed from the qil and shakea by hand 5 seconds
over the hot oil. Tho strips seo then removed to paper towels
to dmin wntil cool. The product has 9.1 g of oil per 100 g
prodoct.

EXAMPLE 1

Prefried

‘The potato strips are treated as in Control I but with the
use of 0.5% aquecis solution of calcium chloride s bianch
water. The strips are then are sosked in a 5% agqoeous
salntion of low molecular weight pectin for 5 minntes at 37°
C. The strips are then dried in a convection oven at 150° C.
for 10 minntes. '

. Fried
Strips are then fried in two (2) gallons of oil at 170° C. for
three (3) mimntrs. Al the completion of frying, the frying
basket is removed from the ofl and shaken by hand 5 seconds
over the bot ofl. The strips are theo removed to paper towels

(L]
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to drain until cool. These product strips have an ol content
of 6.1 g oil per 100 g of produst.

EXAMPLE 2

Prefried
The potato strips trested 83 in Example 1 (Prefried Sec-
tion) and then dipped for 8 seconds in a 1.0% aqueous
solution of methylceflulose. The strips are allowed to drain
foc 2 mimmies. The sirips are then dried in a convection oven
at 150° C. for 10 minates.

Fried
Strips treated are fried in two (2) gallons of oft at 170° C.
for three (3) minutes. At the completion of frying, the frying
basket is removed from the ol and shaken by hand 5 scoonds
over the bot oil. The sirips are then removed to paper towels
to dmin uatil cool. These product strips have an ofl content
of 4.3 g il per 100 ¢ of prodact.

EXAMPLE 3

Prefricd

The potato strips treated as Example 1 (Prefried Section).
The strips are then dipped for B scconds in a 1.0% aqueocus
solation of methylecliulose. The strips are allowed to drain
for 2 minotes. The strips are then dried in a convection oven
at 150° C. for 6 mimrtes. A seoond costing is applied by
dipping the strips for 8 sccond in a 1.0% aqueous solution
ot'm:thylcdlulmc.nﬂﬂmdryhgfwmndcﬂﬁoml 10

Pried
Strips are then fried in two (2) gallons of oil at 170° C. for
three (3) mimstes. At the completion of frying, the frying
basket is removed from the ofl ard shaken by hand 5 seconds
over the hot oil. The: strips an: then removed to paper towels
to dmin nntil cool. These prodoct strips have an oil content
of 3.8 g il per 100 g of prodoct

EXAMPLE 4

Prefricd .

Fresh Kdaho russet potatocs referred 10 by sizo 23 kiabo
. 100s (100 potatoes per 50 pound box) ere sliced with &
manual potato slicing device which produces comsistent
0.313x0.313 inch mrips. Twenty-five grams of strips are then
washed in a larpe volone of cold water to remove surface
starch end sugrrs. The washed strips are trimmed to 2.5 (o
3.0 inches in length w0 form prefried sirips. The strips arc
blanched by heating st 85° C. for 8 mimites tn & 0.5%
aqueous solution of calcium chloride. The prefided potato
sirips are soaked in n 5% stoeons solution of pectin prepared
es described above for 5 minotes st 37° C. The coated strips
are next dried with air = sufficient welocity and temperature
mmmdnmp:hﬂnﬁmbadrndﬁ]m.m
mpnﬂmdﬁmndhlmhnl%mn
sohution of metirylcellulose, The strips are allowerd to drain
for 2 mimutes. The strips aro then dried in a coavection oven
=t 150° C. for 10 mimzes.
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8
Fried

Strips remted ere fried in two (2) gallons of ol at 170° C.
for three (3) minutes. At the completion of frying, the frying
basket is removed from the ofl and shaken by band 5 seconds
over the hot ol. The stirips are then removed to paper towels
to drain until cool. The product strips have an cil content of
about 4 g of ofl per 100 g of product

EXAMPLE 5

The procedure of Example 4 (Prefried Section) is fol-
lowed except that a 3% equecus solution of high molecular
weight (100,000), high methoxy] (50-75%, Degree of esteri -
fication) pectin is sobsttuted for methylcellulose Stips
treated are fried in two (2) gallons of odl a; 170° C. for three
{3) minutes. At the completion of frying, the frying basket js
removed from the oil and shaken by hand S seconds over the
hot oil. The strips are then removed to paper towels to drain
until cool. The product strips have an oil conteat of about 4

g of oil per 100 g of prodnct.
EXAMPLE 6

The procodure of Example 4 (Prefried Section) is fol-
lowed except that a 3% equecus sotution of low molecutar
weight (20,000), high methoxyl (50-75%, Degree of ester-
fication) pectin is subsgiitnied for methylcellulose, Strips
treated are fried in two (2) gallons of oil & 170° C._ for three
(3) minutes. At the completion of frying. the frying basket is
removed from the odl and shaken by hand 5 seconds over the
bot oil. The strips are then removed to peper towels to druin
until cool. The product strips bave an oil content of about 4
g of cil per 100 g of product.

EXAMPLE 7

The procedure of Example 4 (Prefided Section) is fol-
Jowed except that & 3% aqueous solution of high molecular
weight (100,000}, low methoxyl (15-50%, Degree of ested-
fication) pectin is substituted for Strips
treated are fried in two (2) gallons of ofl st 170° C. for three
(3) minutes. At the completion of frying, the frying basket Is
removed from the ol and shaken by hand 5 seconds over the
kot ofl. The strips are then removed to paper towels to drain
until cool. The prodoct strips have an oil content of about 4
g of oil per 100 g of produoct.

EXAMPLE §

Th:]:'medmaofﬂmqﬂc4(ﬁ=ﬁind3ecum)hfnl-
lowed cxcept that a 3% agueous solution of low motecolar
weight (20,000), low methoxyl (15-50%, Degree of csteri-
fication) pectin i sbatinrted foc Strips
treated are fried in two (2) gallons of oil et 170° C. for three
(3) mimues. At the completion of frying, the frying basket is
removed from the ofl and shaken by hend S seconds over the
hot oil. The strips are then removed to paper towels to drain
until cool. The produrt strips have an oil content of about 4

¢ of ofl per 100 g of product.
HEXAMPLE 9

The procedure of Example 4 (Prefried Section) followed
except that a 3% aqueous solution’ of smidated pectin
(Degree of amidation, 15-40%; Degree of esterification
20-40%} {5 substituted for methylcellnlose. Strips treated
are fried in two (2) gallons of ol at 170° C. for three (3)
mimites. At the compietion of frying, the frying basket is
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Temoved from the ofl and shaken by hand 5 seconds over the
mﬂmmmmmmmww;mdrm
umntil cool. The product strips have m ol content of about 4
g of oil per 100 g of product.

EXAMPLE i)

Prefried

'l‘hﬁpomommalmhﬂxnnpbla’mﬁicdSw-
tion) except that drying is provided by partially. dehydrating
using air st sufficient welocity and temperatire to result in
about 10% by weight moisture loss. The partially debrydrated
strips are sozied in a 5% aquoous sohution of low molecular
weight pectin for 5 minmtes st 37* C. The coated stripa are
next dricd with sir &t sufficicnt velocity and temperature to
convert the aqueous low molecnler weight solution to a
dried film, The strips arc then dipped for 8 soconds ina 1%
aqueous solution of methrylcelinlose. The strips are allowed
to dmein for 2 mimes. The strips are then dbed in a
convection oven at 150° C. for sufficient time te result in
about 25% maisture weight loss.

Fried

Strips treated are fried in two (2) gallons of ofl at 170° C.
for three (3) mimmtes. At the completion of frying, the frying
basket is removed from the oll and shaken by hand 5 seconds
over the bot ofl. The: sirips are then removed to peper towels
to drxin until cool. The prodoct strips have an oil content of
ebout 3.5 g oil per 100 g of product.

HEXAMPLE 11
mm&wmw&ﬁmjnfol-

Strips
treated are fried in two (2) gallons of off &t 170" C. for three
(3) minutes. At the completion of frying, the frying basket i
removed from the oll and shaken by band 5 seconds over the
hot oil. The strips are then removed to paper towels to dmin
unifl cool. The prodoct strips harve an oil content of sbout 3.5
g odl per 100 g of product

BXAMPLE 12

The procedure of Exsmple 10 (Pocfried Section) i fol-
lowed except that slginate having a molecular weight of
sbout 5,000 is substituted for low moleculor weight pectin.

. Strips treated are fried in two (2) gallons of ofl at 170° C. for
three (3) minutes. At the completion of frying, the frying
basket s removed from the ol snd eheken by hand 5 seconds
mﬂnhﬁcﬂ.mmnﬂmmmwm
to drain until cool. The product strips bave an oil coatent of
gbont 3.5 g ofl per 100 g Of product.

EXAMPLE 13
Prefried

The potato sirips treated as in Control I but with the ose
of 0.5% aqueous solution of calciam chioride for the blanch
water. The stips ae then sosked fn mn aquecus sclotion
mixture of kow moleculsr weight pectin as described sbove

10

(5%) and methylcelinlose (1%) for 5 mimies at 37° C. The &

strips are then dried in & coowection oven &t 150* C. for 10
mimtes,

10
Fried

Strips treated are fried in two (2) gallons of ofl at 170° C.
for three (3) minutes. At the completion of frying, the frying
basket is removed from the oil end shalen by hand 5 seconds
over the hot oil. The strips are then removed to paper towels
to drain until cool. The product strips have an oil content of
about 4 g of oil per 100 g of product.

EXAMPLE 14

The procedore of Example 13 (Prefried Section) is fol-
lowed except that carmpecnan having & molecular welght of
sbont 100,000 is substdtted for methylcellulose. Strips
treated are fried in two (2) gallons of ofl at 170° C. foc three

(3) mimztes. At the completion of frying, the frying basket is

removed from the ofl and shaken by hand 5 seconds over the

hot ofl. The strips are then removed to paper towels to drain -

mmtil cool. The product strips have an ofl content of shout 4
g of oil per 100 g of peoduct.

EXAMPLE 15

The procedure of Example 13 (Prefiled Section) is fol-
lowed except that the strips are fried for one (1) minute
(rather than threc (3) mimates) at 170° C. At the
of frying, the frying basket is removed from the ol and
shaken by hand 5 seconds over the bot oil. The strips arc
then remowed to paper towels to drain mntil cool. The
prodnct strips have an ofl content of aboat 2.5 g ofl per 100
x of prodoct.

EXAMPLEB 16

The procedure of Example 13 (Prefried Section) is fol-
lowed cxcept that carmegeenan baving a moleculear weight of
about 5,000 is substitnted for low malecular weight pectin,
Strips trexted are fried in two (2) gallons of ol at 170° C. for
timee (3) mimztes. At the completion of frying, the frying
basket is removed from the oil and shaken by hand 5 seconds
over the bot oil. The strips arc then removed to peper towels
to drain umtil cool. The product strips have an oil coatent of
shout 4 g of il per 100 g of product.

BXAMPLE 17
Prefried

The potsto stips ere trested 28 in Control 1 (prefried
scction) but with the use of 0.5% aqueous sclution of
calcinm chioride for the blanch water. The strips are then
sozked in a0 aqueous solution mixture of low molecular
weight pectin as described abowe for S mimites st 377 C. The
coated strips are next dried with air at snfficient velocity and
tempentore o coavert the aguoous low molecular weight
wlnumtondthlﬁlm.muﬂpomﬂmmd'hhlhe
low molecular pectin by soaking in a 5% aqueons
sointion for 5 minutes at 37° C. The strips are then dried in

a convection oven st 150° C. for suffickent time to remlt in
& 10-35% moisture weight loss.

FPried

Strips are then fried in two (2) gallcos of oil at 170 C. for
three (3) minntes. At the completion of frying, the frying
baskzt is resnowed from the oil and shaken by hand § seconds
over the hot oil. The strips are then removed to paper towels
to drain ontil cool. The product strips knve 20 oil content of
sbout 4 g of ofl per 100 g of product.
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EXAMPLE 18

The procedure of Example 17 (Prefried Section) is fol-
lowed except that arebic acid kaving a molecular weight of
about 10,000 is subetituted for low molecylar weight peetin,
Swrips treated are fried in two (2) gallons of ofl a2 170° C. for
three (3) mimutes. At the completion of frying, the frying
basket is removed from the oil ead shaken by hand 5 seconds
over the hot oil. The strips are then removed to paper towels
10 drain until cool. The product strips have an oil content of
about 4 g of oil per 100 g of prodict.

HXAMPLE 19

The procedure of Example 17 (Prefried Section) is fol-
lowed except Lhat arabic acid having a molecular weight of
zbout 100,000 is substituted for low molecnlar weight
pectin. Strips treated are fried in two (2) galions of of at
170° C. for three (3) piities. At the completion of frying,
the frying basket is removed from the ofl and shaken by hand
5 scconds over the bot ofl. The sirips are then removed to
paper toweds to doxin until cool. The prodoct sirips have s
oil content of about 4 g of cil per 100 g of product.

EXAMPLE 20

The procedure of Example 17 (Prefited Section) is fol-
lowed except thet srabic acld having a molecular weight of
about 10,000 is substituted for low molecular weight pectin.
Strips treated are fried in two (2) gallons of ofl at 170° C. for
two (2) minntes. At the completion of frying, the frying
basket is emoved from the oil and shaken by hand 5 seconds
over the hot ofl. The prodoct sirips bave an ofl content of
sbont 3.5 g of ofl per 100 g of product.

EXAMPIE 21
The procedure of Example 20 (Prefried Section) is fol-
Jowed except thet carboxymethyloellulose having & molecn-
lar weight of shout 10,000 s substitnied for low molecular
. weight pectin. Strips trested am: fiied in two (2) gallons of
ol &t 170* C. for three (3) minutes. At the completion of
frying, the frying basket is remowed from the ofl and shaken

EXAMPLE 22

The product of Example 20 (Prefried Section) is followed
except that carboxymethylcelluloae . having 3 molecular
weight of about 100,000 is sobstituted for low molecular
weight pectin. Strips treated are fiied in two (2) gallons of
oil at 170° C. for three (3) mimates, At the completion of
frying, the frying basket is remowed from the ofl and shaken
by hand 5 seconds over the hot oil. The product strips bave
an ofl conient of about 3.5 g of oil per 100 g of prodoct.

EXAMPLE 23

The procedure of Example 4 (Prefried Section) is fol-
lowed cxcept that the low molecalsr weight pectin is pre-
pared in solvent of 3 pexts of ethanol and 7 parts of water
ratker than water alone. Strips tested sre fried in two (2)
gallons of ofl & 170° C. for three (3) minates. At the
completion of frying, the frying besket is removed from the
oil and shaken by kand 5 scconds over the bot oil. The
sirips kave an ofl content of about 4 g per 100 g of

10
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12
EXAMPLE 24

The procedure of Example 23 (Prefried Section) is fol-
lowed except that the drying time is reduced to seven (7)
minutes from ten (10) minutes. Strips treated are fried in two
(2) gellons of oil at 170° C. for three (3) mimutes. At the
completion of frying, the frying basket is removed from the
oil and shoken by hand 5 seconds over the hot ol The
product strips have an ofl content of about 4 g per 100 g of

product
EXAMPLE 25

The procedure of Example 4 (Prefiled Section) is fol-
lowed cxcept that methyleellulose of low moleculsr weight
is prepared in a solvent composed of 3 parts ethanol and 7
parts of water, Strips treated arc fricd in two (2) gations of
oil at 170° C. for three (3) minutes. At the completion of
frying, the frying basket Is removed from the ofl and shaken
by hand 5 scconds over the hot oil. The product strips have
an oil content of about 3.5 g of oil per 100 g of prodoct.

EXAMPLE 26

The procedure of Example 25 (Prefried Section) is fol-
lowed except that drying is dooe for seven (7) minnies
(rather than ten (10) mimries). Strips treated are fried in two
(2) gallons of ofl at 170° C. for three (3) minntés, A1 the
mammmwnmmm
oil and shaken by hand 5 seconds over the bot oil. The
product strips have shout 4 g of o0i] per 100 g of product.

EXAMPLE 77

The procedure of Example 4 (Prefried Section) #s fol-
Jowed except ethanol iy sohetitmied for water in the 5%
solution. Strips treated are fried in two (2) gallons of oil st
170° C. for three (3) minutes. At the completion of frying,
the frylng basket is removed from the ofl and shaken by hand
5 scconds over the bot oil. The product strips have shont 4

g of ail per 100 g of product.
EXAMPLE 28

The procedme of BExample 27 (Prefried Section) is fol-
lowed cxcept that drying is canied out for seven (7) minutes
rather then ten (10) minotes. Strips treated are fried in two
(2) galloos of oil xt 170" C. for three (3) minntes, At the
completion of frying, the frying basket is removed from the
oﬂn:ﬂdnkmbyhn:lsmmﬂnhmdl'lh
product strips have about 4 g of ofl per 100 g of prodict.

As shown in Table 1, significant redoctions in ofl nteotion

weight i
tive of those in the general formnla

Exsmple 29 and 30 below are illustrative of the usc
of par frying snd freezing in forming the
compositions of the invention,

EXAMFLE 29

The potato sirips treated as in control § (prefried section)
but with the use of (.5% aguoous solution of calcinm
chioride as bianch water. The strips are then are sosked in 2
5% aqueous solution of low molecular weight pectin for 5
mimates &t 37° C. The strips arc then dred in a convection
oven at 150* C. for 10 mimtes. The strips are then par fried
in 2 gallons of oil 2t 170° C. for 45 seconds. The strips are

24
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then frazen, These product strips have an il content of ebout
2 g oil per 100 g of product.

EXAMPLE 30

The potato strips treated as in Example 29 are fried in two

(2) gallous of ofl at 170° C. for throe (3) minutes. At the

of frying, the frying basket is removed from the

ofl and shaken by hand 2.5 scoonds over the hot ofl. The

sirips are then removed to peper towels to drain wmtil cool.

These product strips bave an oil content of about 5 g ofl per
100 g of product

EXAMPLE 31

The potato strips treated as in Control I (prefried) except
for blanching, zre soaked in a 5% salution of low
molecular weight pectin and 0.3% calcium for 6 minutes at
85* C. Strips treated are fried in two (2) gallons of odl at 170°
C. for three (3) minutes. At the completion of frying, the
frying basket is removed from the ofl and shaken by hend 5
seconds over the hot oil The sirips are then removed to
paper towels to drain ontil cool Thete product strips have an
ofl content of sbout 5 g oil per 100 g of product.

EXAMPLE 32

‘The potato sirips are treated a3 in Coatrol 1 (prefried
section) but with the ose of 0.5% aquecous solution of
- calcimn chloride as blanch water. The strips then are soaked
hnﬁmdﬁmdhnﬂmlxwd@ﬂpﬁnfm
5 minntes st 37° C. The sixips are 'then soaked in a 5%
aqueous solutiont of high molecular weight methyleellclose
for 2 minmtes st 37° C. The strips are then dded 1o a
convection oven et 150° C. for 10 minates. The sirips arc
then par fried in 2 gallons of ofl at 170* C. for 45 scconds.

The: strips zre then shaken and steam stripped for 1 minnte, 15

The strips are then frozen. These sixips bave @ ail
coatent of sbout 1.5 g ofl per 100 g of product.

TABLEH 1
OIL. REDUCTIONS

EXAMPLE
NO.

5

E
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TABLE 1-continned
OIL REDUCTIONS

% REDUCTION

CEFY 3 5%

TEEAER

Other features, advantapges and specific embodiments of
this invention will become readily apparent to those exer-
cising ardinary skill in the art afier eading the foregoing
disclosures. In this regard, while specific embodiments of

thiz invention have been described in comsiderable detail, -

varistions and modifications of these embodiments can be
effected without departing from the spirit and scope of the
invention a8 disclosed and clzimed.

What is ciaimed ix:

1. A mettod for peegiring fried potatn food with reduced
comprising

oil or fai shsorption

a. bianching the food, '

b. tresting the food with an aquecus solution having at
least shout 0.29% by weight of calcium fons,

c.sl.hﬂ;nrhaﬂyonaﬂngﬂ:efoodndﬂ:umm
calcizm crosalinkable hydrocolloid gel forming com-
pundhamgamdm:hrwﬁghlnthcmpcfm
mw.ﬂn.mdldededﬁun&mmmmnhgof
pecﬁn.mﬂdmdpmmlygnlmum.pdm}w
twonic acid, pectinic acid, pwtmdu. and : mixinres
thereof,

d. drying the coated food, and

&&ymgﬂ:cddcd,coatedﬁndhcouhngoﬂorf&ha

tempemtore eange of 100 to 200 degrees C. to form an
st least partially coated, fried potato food product
having reduced ofl or fat content,

wherein steps b end ¢ wre performed separsirly.

2. The method of claim 1 wherein the food is hianched
with said squeous solution.

3. The mathod of ciaim 1 wherein said frying step
comprises per fiying the food snd wherein said per fried
food is then frozem.

4. The mcthod of claim 1 wherein prior to drying, the

d‘uh:lmnilmhntlaﬂﬂ.&?%bywdglnhﬂngd
coating on the food.

5. The method of claim 1 wherein said food produet has
texcture, color, gloss, and flavor simlar to that of uncoated ofl
fried potatoes.
ﬁmmahodofdmlwhﬂdnmcfoodhtmmdw{th

multiple coxings.
7Tlrnnthodofdmm1wh=dnm:foodiu]soumm
with additives.

8. The method of claim 1 wherein the additives arc
included in the gel forming compound.

8. The method of caim 1 ‘wherein the coating is sclected
from pectairs and the food comprises potatoes ot in the
form of a matrix, french fries or chips.

10. The method of claim 9 wherein the food is french
fries.

11. The method of clsim 1 wheredn said fried potato food
has oil on its outer surface and said ofl is suheaatially
removed from said food.

* * * 2 >
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571 ABSTRACT

Potaio chips that are inhibited against blister formation
during frying are obtained by providing a small, but
Eimited, emoumt of very dilute calcinm, eg., calchm
chioride, in the potato slices pdor to frying.

11 Clabms, No Drawings
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_ The peesent bnvention relates to & process for inhibit-
ing the biistering of potato sticts during frying by pro-
viiing a small, bat limited, smount of very diluté cal-
ciom in the slices prior to frying, The mvention also
rdatambliuﬂ-ﬁ:hﬂ:tedpnuwchipshvhglmal]
amount of calciom added thereto. - .
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Potter and
wﬁd:&eﬁmmdpmudmhgwoﬁnghww
was improved by adding calcinm, duoe to the
removal of waterpoioble subetances and-ion exchange.
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An article desling with the stroctore of poteto chips 35

. hmm&mw by Reéeve

and Neel, American Potato Journal, 37, peges 45 to 52,
. 1960, See als, for example, “Observations on the De-
. crese in Slonghing of Potato Thssoe Shces on Sosking
in Distilled Water”, by
Le Tourneen, American Potato Journal, 40, pages 333 to

, MIM"MTMO(WW&AR&

view”, by Warren aud Woodman, J. Scl Rl Agric, 25,
pawm to 438, 1974; and Raciors Assoclated With

mmmwquwmu

Journal, 47, pages 13-18, 1970, which considers the role 50

of added calcium salts in blanching potstoes.

The presest twvention is directed to & novel manner
of inhibiting blister formation during the frying of po-
modhubypmﬂmghdndhu,lnmﬂ,lmntcd

amount of very dilute calciom sufficient to be effective 55

- for such iohibition. The fried chips have a relatively
uriform snd nstorsl appearance, are less fragile than
their blistered cocnterparts, snd generally are less oily.
Althoogh we do not wish 10 be bound by theory, it may

be that inhibition of blister formation i by the calciom 60

serving to incresse intercellular adhesion in the potato
slices a3 they are fried. Several literatnre articles, for
_instence, *Texture of Cooked Potato IT. Relationsliips
Between Intercellular Adbesion and Chemical Compo-

sition of the Tuber”, and “TIL Interteilnlar Adhesion of 65

‘Trested Tuber Sections”™, by Lineham and
- Hughes, X &c. Fd Agric 20, pages 113 1o 123, 1965;
“Firming of Potatoes: Biochemical Effects-of Prebest-

L er . .- . 2

2

tog”, byBartolomedeoﬁ'JAgrh:Fd.Gn_m.

pages 266 to 270, 1972; “The Chemistry of Protopectin:

A Critical Revicw of Historical Data snd Receat De-

vdwmuﬂs‘by]odyn.“hdvamhl‘oodkuumh
IL, pages 1, 83 o 107, IBGLnndrd’etmmdtcd

therchy, indicate that a factor in intercellnlar adhesion

t mdmhu\mublumdﬁ‘uhshlheal-

'ng. In wry event, the added calcium is present in a quite

amall amount in the slices when they are fried. The
calciun can be added 21 a water-soluble salt, preferably
calcivm chioride. Other celcium that have
mfﬁdunwm-wldilnymdmoanpuﬂblewi&food
memyheunphyedmdhdude.ﬁorenmphahhnn
sulfamate, calcivm scetate and calcium citrate.

The amount of calchom added to the potato shices is
sufficient to be effective in inhibiting blistering to a
subsiantial exient during frying. The amount added is
geoerally & minor or small percentage of the weight of
the fried potato chips, for example, at least shoat 100
ppemn, €8, sbout 200 o0 £000 ppm or somewhat more. If
too much calcium is sdded the chips may become brittle
or bave objectionable tasie. The aqueous solution by
which the calcium can be added to the chips & quite
dilute, for instance, wp to abogt G.05 molar, often st least
sbout 0.003 or 0.005 molar. The better resalts have been
obtzined when the concentration was at least shost 0.01
molar. The preferred concentrations src about 002 to
O.Nmnht,llﬂ:oushlolmionsol'mwhuighamn-

centration may be wsed. When the solution was 005 -

molar, the brittieness and oitiness of the chips secmed to
Increase, 5o the use of solutions of higher concentration
s wsnally avoided.

Couuctbetwamﬂmpotm slices and the calcium
solution may be at various saitable temperatures. Stud-
ies of the effects of differcat tecmperatures did not show
nugm&uﬂrunlt.ntanpmmmofnbmﬁ 10° o 40°
C., sdvantageously sbout 15° to 30° C., are geacnally

The calcium solstiocn may bc contacied with the
potato shices in any desired way, for instance, by spray-
ing, dipping or the fke, and in the case of dipping, the
immersion time may be quite short, for instance, shout |
soconxd or more. The length of the immersion time was
varied without any particular effect being observed,
anqx.-perhqmwlmmealammmhlhc
solution was quite low. If the time is too extended,

-ndmeﬂemmybemooumuedmd.wﬂy one

wouldhmpththnmnhndmbwulmmd‘con-
venience. The addition of calclum to the potato slices is
very easily and coaveniently accomplished in present

IZ+F
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potato chip mnf:ctunng procedures sod, thus, the
Latter do pot have to be materially altered to adopt the
present invention which is guite flexible and can be
readily incorporated into different types of processing
systems.

The potato slices used in the present invention have a
thickness guitable for making potato chips. For example,
estentially uncooked, natural potatoes can be cut into
slices by means of any of the various devices that are
available for such use. Typically, whaole, rew potatocs
may be scrubbed prior to slicing and they may be either
pecied or keft unpecled. Generally, individual potato
slices have a thickness of up to about 0.1 inch, e.g., from
about 0.03 to 0.1 inch, usually sbout 0.04 to 0.07 inch,
and these slices are suitable for making into potato chips

ing to the process of the inveation. The potato
slices may be washed in water to improve theic handling
characteristics during further processing sccording to
the invention. Specifically, washing of the potatoes

3 -
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TABLE I-continued
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Molarity

0013
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0.035
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0.010
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0.030
0.045
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R 34
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0.005
Q.015
an3s
0005
0.ms
0033
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removes surface starch and diminishes the tendency of 20 23-0% = Wi % of chips whose mrface & 2% 10 5% Mincred,

the sfices to stick together or to stick o machinery, It
may be desired to blanch the potatoes prior 0 shicing.
Blanching at this and/or another time, ¢.g., sfter sficing,
can be accomplished by chemical oc steam trestment.

The slices containing calciom are fried by any suit-
sble means for frying potato chips such =s deep fat
frying. Typically, the slices are more or less immersed
in a cooking oil, e.g., cotionseed oil, for & period of from
about 60 to 160 seconds, preferably about 90 to 130
seconds, st a temperature of from about 150" C. to 200°
C,, preferably about 160° to 190° C. to fry the slices.
The shices are thea removed from the fryer, cooled and,
if desired, salt or other flavoring agents may be added.
The resulting slices are resdy for packaging.

mmmmm&uﬂlmmdbyped-
ing mw potatocs msing an sbrasivo-type peeler. The
peeied potatoes were cut by a centrifugal slicer into
slices about 0.055 inch thick. The stices were washed in
tap water to remove excess starch. In the standand pro-
cedure, the slices were submerged momentarily in a
0.025 M aqueous solation of smalytical prade calcium
Mumﬂmmﬂm-ﬂﬂmﬁ:dmnddi-

tive-free cottonseed oil at about 355° F. This procedure

was, in estence, followed in the varions examples be-
low, except whea noted otherwise' The resniting fried
chips exhibited significantly less biistering then did
chips similarly prepared, but without being ssbjected to
dipping in the calclum chloride solution. The chips
prepared in accordance with the invention bad better
uniformity and less preasy surfaces, snd were less frag-
fle.

Representative results are reported in Table L

TABLE 1

Conditions Resstts!

nmenions Temp.

Molarity  Thae, Sec ‘CC. pH 0% DBSO% >%%
CONTROL 44 “ 15
Q.003 | 2t - 5 n E
000s 0 21 — o 1 4
0015 0 2 - B 15 o
0ols 172 - U - 9 5 ]
0.5 1 21 - " 2 o
028 « i1 — W0 ] 0
an3s X 1 -— 10 [] 1]
0035 T80 21 — Ko [] ]
CONTROL 1] 3 14
0.005 — b ] - B “ 16
oS - | ] - M M n
aols - 10 - # L] 5

45

50

33

Wt % of chips whesr mrface b grestor than X% biiscred
;&ﬂ—“-mﬂh“dm:nm '

In ancther study, potato chips were fried ciscatially
under the standard comditions, with or without prior
immersion in & 0.025 or 0.035 molar calcium chloride
solation, and an operation with a given oil bath contin-
ued over a period of 2, 4 or 6 bowrs 10 determine the
calcium content of the chips and the oil at the start and
fizish of the period, and the effect on the biistering of
the chips. The results are reported in Table IL

TABLE Il
Molar-
byof Cat+ Content

T o O Chipa, Biistering
Rua of Run Soln WL% ppm  O% 25-00% 0%
1 X

oinatesl Nome QD8 184 — —_ ~
1 % Nooe Q21 M3 ] n ]

minutes
2 X

[ [1T:ro B K1) 3 —_ - —_
T ® as L 630 7 1

minstes
3 3

mingics ~ Nome — ml - —_ —_
4 3 033 - LT - —_ —_

minmirs
3 lhowns Nosc -— 4256 — -— _—
4  2hows ams -— "4 — - —
3 4bouls Nooc —_ 7 — — —
4 4hown 0035 - . Lk] —_ —_ —_
3 6o Nome — 4164 — samx!  —
4 & hoors 0.033 — M, — LM% —_
'Aqhd:ﬂ-nﬂumlhnﬁ-uﬁm-‘&uduqbﬂ
Ihf-“““ mperd for bilwcring. The vl scp d jo welghn
dh#hﬂ&ﬂ—mmm

n Rams | and 1 the sapples weoy talorwr o O 300k wed $0th miomtes of the ron.

It is claimed:

L A process for making potato chips which com-
prises contacting potato slices, having a thickness of up
to about 0.1 inch, with an agueous solution having cal-
cimm dissolved therrin 10 add to sxid dices & cmall
amouat of calcinm sufficient to inhibit the formation of
blisters on the slices npon frying, said aqueous solution
having calciom dissolved therein in a concentration of
up to sbout 0.05 molar, said contacting being at a tesn-
peratune of about [0° to 40° C., and frying the resulting
cakdum-contahting stices to provide said chips.

2. A process of claim 1 wherein said added amount of
calcinm is sbout 200 to 1000 parts per million based oo
the weight of the fried chips.

VA <
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: S
3. A process of chiim 1 or 2 wherein the calcium is
' Mbﬂl&ihmﬂdwﬁhmmaﬁm
chioride solution.

&Amddthn:!wbu'dnnidqummdm
- is about (.02 to 0.04 molar in calcinm.

5. A process for making potato chips which com-
prises slicing potatoes to provide slices having a thick-
nexs of nbout 0.03 to 0.07 inch, contacting said slices
- with "an .aqueous solution having calciom dissolved
dﬂdnhnuoncmtrmonofabom0.0ZmOMmdarto
mlmﬂmofmlammuidahcamﬂidmtm
inhibit blistering of the slices upon said contact-
ing being at a temperature of abont 10° to 40* C., and
frying the cddnm—com:nmg slices to provide said

6 A process of claim 5 wherein said added smount of
mldmnhlboﬂ?ﬂltol(ﬂ)puupu‘mﬂhonbuedm

the weight of the fried chips.
‘1. A procens of claim 5 or 6 wherein the calcium is

.6
8. A procens for making potato chips which com-
priscs contacting potato shices having a thickness of up
to about 0.1 inch, with an aqueons solatipn having cal-

- cium distolved thérein to add to said slices a smal]

.amount of calcium sufficient to inhibit the formation of

blisters on the slices upon frying, said squeous solution
having caicium dissolved therein in a concentration of

‘up to shout (.05 molar, said contacting being at about
cakcium-contain-

10° to 40" C., and frying the resulting
ing slices to provide said said amount of calcium
added being about 100 to 1000 parts per million based

_ on the weight of the fried chipa.

15

9. The process of claim 8 wherein the calcium is
added to said slices by contact with an aqueous calcium
chloride solution.

10. Thcpmcessofclmm!oerhadnmidcontlct
o by momentarily immersing said potato slices in said
solution.

11. The of clzim 10 in which the time'of said

-addedwnklnﬁcuby_cmhamthmaqmam 20 immersion i aboat 1 to 120 seconds.

chloride solution.

‘.‘.t.
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A method for improving the flavour characteristics of .
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and a sufphur donor compound to a temperature be-
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1

METHOD FOR IMPROVING THE FLAVOUR
CHARACTERISTICS OF FOTATO PROINKCTS

This is a continuation of xpplication Ser, No., 364,378, 3

filed on June 12, 1989, which was sbandoned upon the
filing hereof, and which is a continuation-in-part of Ser.
No. 129,775, filed Dec. 7, 1987, nowubmdoned.

lNTRODUCl'lON

The invention relates to a process for improving the
flavour characteristics of potato products in which the
potato meterial is treated with & flavour mixture pre-

pared by heating a mixture containing & reducing sugar

and amino acid(s). More in perticular, the invention 13

relates to improving the flavour of potato products ike

Freach fried potatoes, chips snd crisps sc that these
potato.products have a becf or meat-like flavour.
BACKGROUND OF THE INVENTION

A process for the flavour of potato is

known from U.S. Pat No. 3,814,818 by preparing sn

edible oil composition, which oil composition is pre-

pared by adding 0.001-4.0% by weight methdonine to

an oil and heating the ofl to 120°-220° C. It might be 25

preferred according to that U.S. patent to further add a
reducing sugar in an amount of 1-25% by weight of said
methionine. At all event, the end prodoct is an oll mix-
tare in which the potato can be fried. According to the

invention, the flavour is prepared without using the oil 30

by reacting the starting materials for the flavour prod-
uct at an elevated temperature after which the potato
product is treated with the preferably aqueous solution
of the processed flavour mixture so that a sarface layer

containing en effective amount of the processed flavour 35

mixture i3 present on the potato product.

From U.S. Pat. Na. 2,589,591, a method for control-
Ting color sud flavoar of potato chips is known in which
the potato is immersed in an aqueous solution of a re-

dwhgmwandnprmdnhgdmlmdeﬂwdﬁmp

raw potatoes. The protein hydrolyzate gives a pumber
of anino acids and an example of such a mixture is given
in Column 3, kines 4-16 of the sbove-mentioned U.S.
patent indicating 13 different smino acids.
SUMMARY OF THE INVENTION

The flavour characteristics of a potato product can

muwmmgmmmm
rexction between the redne-

It has now been found that better and more econpmic

resalis can be obtained H potatoes or potato parts are 55

subjected to treatment with a dilute solution of a spe-
cific processed Bavour before frying takes place. The
processed flavour generally is a heated aqueous mixture
of a reducing sugar and amino acid(s) characterized in

that the flavour mixture is prepared by heating the mix- &

ture of a reducing sugar and amino acid(s) to a tempers-

mrcbetwamm’mdlw'c.hwldd:mixmrelmlphr

donor compound is present
Thcnﬂphudowrhpauunhthemimnctor

pa:‘ingﬂnlhmorintheﬂtvmmhtweinﬂ:cform €

" of an smino acid chosen from the group consisting of

bly as folkwt. Redocing sugar: amino acids (;

2 to 1009% of cysteine, cystine or methionine and prefer-
ably 10 to 90% of glutamic scid), peptide and/or pro-
tein between 1:1 and 1:10. A suitable processed flavour
can be obtained by heating an aqueons mixture contain-
ing the ingredicnts specified above to a tempersture
between 70° and 140" C. for a period varying between a
few seconds and several hours and at lesst during part
of the heating some water should be present.

Also of benefit can be the use of phosphate aad/or
organic acids soch as citric, acetic, tartaric and Iactic
acids or their salts.

It is obvious that the process flavoar can be made into
a commercial product, in the form of Hquid, paste or
powder, by miring with a proper carrier which might
be by choice salts (e.5. Nnd),pmtdm(e.g.plmn.
mdn)nrpdymdnrda as starches, goms, dex-

Forphindﬂps(mﬂycaﬂcdu—hpshth:w
Kingdom) and French fried potatoes, having at most &
:ﬁginnvowynote.thepmputmdlppedinm
aqueons solation containing from 0,005 to 0.2, prefera-
tly from 0.01 to 0.1% by weight of the processed fia-
vour, but more strongly flavoured potato products up
to 2%, preferably up to 1% of the processed flavoor
mbxture is wsed.

Oue convendent methexd for processing potato parts

ing to the present invention is to treat the potato
(parts) doring therma! blancking in an aqucous salution

" of the processed flavoar in the concentrations indicated -

sbove. Another convenient method is to incorporate
theproeenedﬂavonrlnanprdtpstq:.whichhd’ten

perticular, in the preparation of Freach fried potatoes.
Also it hat been found advantageous, in particolar when
preparting extroded potato products, to incorporste the
processed flavoer in the mash. Furthermore, it has been
found usefol for certain products to add the processed
flavour by s speaying operation before deep-frying or
oven-frying takes place.

During the frying opecation, the processed flavour
mixture, which contains flavour precursor compounds

sion into actual flavour compounds et this stage of the

The potsto material according to the pres-

processed
. ent invention can be whole potatocs (but then prefera-

[>)
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or to

pmdmﬂeﬁiedpmﬁndcwu,l"mhﬁ-hd
potato chips and potato crisps.

E

Thepmeednsoflhepm:opuumﬂycomm s

a number of steps such st
mpotatomh(nﬂﬂy)boﬂingwmﬂ.
contsining some salt (thermal blanching),

scrves to standardize the flavoor and these may replace
one or more of other steps mentioned shove.

Frying of the potato parts takes place in an oven or fn 20

heated oil or fat at & temperature between 140° and 130°
C. The oil or fat can be of animal or vegetable origin

u:dsoyhmoﬂmptda‘red.'rh_e

i
]

The invention is Mustrated by the following exam-

EXAMPLE 1

A processed flavour com,
heating an aqueons shusry of 45% solids coatent to 100°
C. for 2 hours. The sotid material consisted of: xylose (2

msimw(‘lplmbywdsht)md 40 thos-treated

a suitable smount of a phosphate buffer &8 to obtxin an
end pH of 60.

flavour described above was added to a kevel
of 0.2%, the potato parts (French fries of | cm cross
-section) were added, water and potato material were
brought back to the boll and left boiting for | minute,
mcpomoumﬁevedontnddippedineddm'c)
wmnndmdmdonnpzumwﬂﬁoﬂawedbyS
minutes deep-frying in maize oil of 140" C,, the potatoes
were sieved out and frozen and after some rest deep-
fried agsain in maire oil of 160° C. The French fried
pomouloobmedwu'etuwdbynpndddxape-

rienced thsters, afl of whom indicated a fich beef-dike 53

flavour note which was not noted in the unflavoured
chips also fried in vegetable oil
EXAMPLE 2

Fhmdmmmbyndﬁngm?lymw &Ame::':d

sliced potatoes (cross section of approximately 0.2

to a blanching bath consisting of tap water containing -

1.5% of the spray-dricd flavour described in Exmuple 1.
The blenching of the potatoes was carried out for 5

position was prepared by 35

5,045,335
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odl for 3 minntes and 45 seconds at 170° C. A paned of six
experienced tasters compared these crisps against crisps
made by the same procedure, but without the flavour
being added to the blanching water. There was & unani-
mous opinion of the testers that the crisps prepared with
the flavour in the blanching water had a full-flavoured
meaty cheracter, which was not present in the un-
flavoured crisps.

EXAMPLE 3

The process of Example 1 is repeated by using gelatin
(100 bloom) in place of malt powder and citrate in place

of phosphate.
EXAMPLE 4
The process of Exxmple 1 is repeated but by heating

" now a processed flavonr paste of 80-95% solids at a

temperature of 80° C. for 3 hours.

1Anﬂhodmdingmdlhn2whuﬁnthewdght
ratio of reducing sugar: amino acid is 1:1-1:10.
C.Antﬁndmﬂinstochhn3hwhchthepotuo

product comprises chips or French fries.
5. A mcthod according to claim 1 in which the potato

hmhjecmdtoatrum:whhmlqm
solution of the processed flavour mixture,

6. A method according to claim § in which the potato

ried out during the blanching step or during the sugar

dip step. -
TAmhodmrﬁngmdlhnSmwhchthepoma

product is fried and the treatment comprises spraying

the pmdwtwhhsddﬂmuﬁmrepriotto

the

to claim 1 in whii:h. after
contncﬁngwhhthelhmmima,tbe
is heated t0 a temperature up to 120° C. hwedoﬂor
fat.

9. A method sccording to claim 1in which the potato

mingtes at & temperature of 80°-85" C. Next, the pota- 65 product is treated o that it comprises a surface layer
toes were washed thoronghly with cold water to re-  containing an amoucot of the flavour mixture effective to
move excess starch and then dried with paper towels.  improve the flavour of said potato prodoct.
Subsequently, the sliced potatoes were fried i peant M
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1

COMPOSITIONS AND METHODS FOR
INHIBITING BROWNING OF PROCESSED
PRODUCE

- This 8 a cootinnation of v
07/193,723, filed May 13, l988.nowahndmed.

BACKGROUND OF THE INVENTION

1. Field of the Invention

mmhvmﬁnnkﬁmdwomommd
methods for treating prodoce to inkibit and efmborte
browning resctions. In particobar, the present imvention
is directed to compositions and methods for treating

mm;mmmwm is
browning

Asiswdlhownhthcfoodh&my most produce, 20

Le,ﬁuﬁsmdveamﬁu,mhupmmdpuﬁm-
tendency

B
monly referred to 03 2 “browning reaction™. Although 25

ﬁ:eﬁmohedwodmehndhamc.nothdhgm
mmﬂummmm
p:odnceanobjecﬁmﬂnppnm

makes the produce wmacceptable to a majority of pro~

spective consumers. The vardous ¢auses for browning 30

reactions have been the object of considershle stady
mﬁemndhhmnymwdﬂmﬂuem

two primsry reactions respoasible for soch discolor-
ation of produce, Le, eazymatic 'action, sad certain
DOn-enrymatic :

processes.

With respect o the former, i.c., corymatic browning,
thmm&mmmm
mad;mdmmm:l:mdtomd:miulm
.- ﬁmuﬁdymdbyﬁemmnyrminﬂn

struciure, as by peeling, commmimting, pitting,
mﬁmlﬂmiMlmh.ﬂnp

duce terls to soffer deteriontive changes inclading the 45

kv&mmtd‘dl:k-ﬂmlcﬂnbmﬂr

of the rators]l structire disrapts the
mdenﬂmuﬂm
permits the enzymes to contact various substrates with
the previousty-mentioned results.,

In general, for these reactions to occur in fruits and
wmwummm
dmmm-ﬂuhﬁﬁmmm—
beam peach, do not tend to brown becanse they have no

mmmmdonothmbe-ss

mdhwuuyuac&vhyﬁ&epﬂdﬂm&m
mmthMmumm
by their phenolsse activities.

. hpmmhhnbmwlhnnb-

mmmmﬂumam

lhcpmumupmednaygmpdnrmoodmg_

Earymatic breskdown also occors in disested or

hlbedpomombmlnpmu,hhbdicwdthn
midue.l.e.m

palyphenol catalyze
ﬂtlﬂm“ﬁmwuﬁﬁdﬁ

tyzt.he,toq:h:ncsnddhu‘mdswﬁd:m

mwﬁaﬂomhammumm

mmmm

Ser. No. 3

2

Qver the years, varioms techniques have been used for
preventing or inhibiting enzyme activity. For example,
it & conventional in the food industry to subject raw
firuit or vegetables to bianching with steam or hot water
50 23 to inactivate the euxymes. this trestment
nmﬂyeﬂ‘ewv:.blmd:hghsdndmdm
that the produce is st least partially cooked so that it no
lmgeruulihfruhﬁ:od.lnaddmm.tlnblnﬂﬁng
may sko canse leaching of valushle nuirient materials
from the produce.

The use of sulfiting agents, such s= snlphor dioxide
and sodiom bisalfite, to inactivate enzymes is alwo well
known in the indusiry. Indeed, sulfite is befieved to be
themstcﬂ'eﬂ:tvedunnladdiﬂvemedtopevmi
mynnﬂcdisnohnﬂminmnﬁpmd:m.mdprmm—
tarly potatoes and some froits. Tn addition to sifiting
agents, other chenpical preservation agents have been
madfo:nhnpnrpme.kmnwmmﬂudm
chemical sgents include 'discolorstion in-
hibitars such as ascorbic acid, citric scid, sorbic acid,
ndm.ﬁ:acﬂ,hﬁcﬁﬁm&o&unddmvu-ﬂn
nlt.EDTA,duume,cakimndﬂmﬂqmdimnd

and sodinm citrate. Fowever, nooe of

thaednmlnnmnlnhﬁtmnhavcbecnfwndwhcu‘

cﬁeﬂrvenmlﬁtu.

Use of these resgents, however, has the dissdvantage
in that the flavor of the food is typically affected to
m@umdnﬂmuhmmw
manner.

Nuwﬁmmmwmhmmy
matic browning n prodnce, many types of produce,
m:hnpomou,wﬁchoumhwpmdmimm-
pomd;ﬂﬂnﬁﬂ'ﬁmhmpumhdyhthe
dehydrated state. This is & paramount concem foc the
prodece mdpaﬂhuhﬂydnponmprmes-
sor, becanse certain types of potatoes tend to brown
more than others,

Inﬂ:umd. one of the most studied chemical
dmhbodpodﬂak&ermd'madds
mmﬁmwmdﬂaﬁdwm&-
mille Maillard, for whom the Maillard resction is

ROD-COZYIALc
browniag i, one of the major camses of off-favor in
prodnce, sud particularly in dehydoted potatoes.

Prior attempts %0 combat the discolocation of pots-

mmmmmaﬂ-

ﬁlinsasem.ndl-mlphnrdiaxﬁc.ndmtﬁnlﬂm
and/or sodinm sulfite. H has also been proposed
protect prodiice against soch browning reactions by
treatments with other chemical agents and preserva-

and iso-exyl nitrice. It is belicved that these compounds
exhibit sn effect in preventing the formation of 1-emino-
1-dioxy-2-ketoee in the Mafflard resction. Sulfor dicxide
ube&wdmmqhhﬁhbym&dmﬂe
bonds of fractosaming acid.
Wwﬂﬁ.huﬁumhtqﬂeuwﬂhm
patents which have attempted to overcome the prob-
lems of browning of produce. For example, U.S. Pat.

Mmmmmaﬂemm .

[35 8%
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xhlwhhmmnhtmm;nhdﬂ.a&ﬁ
benzine sodivm suiphinate, snd sufficient hydrochloric
ﬂwglveﬂndnhonapaofl.s.Us.Pn.No.

. &3 1o deposit certain effective amonnts of calcium chio-
ride and sulphite on the potato'to protect the potato
againtt non-enxymatic discolocstion during storage.
U.S. Pat. No. 2475338, JOHNSON, treats froit with 2
solfiting agent, sscorbic acid, and an inorganic chlaride
to prevent browning. U.S. Pat No. 2,857,282, JAN-
SEN, treats edihle plant material with N-acyl deriva-
tives of mercapto amines which exhibit the ability to
- inhibit earyme sctivity and thos prevent deleterions
changes, such as normally cansed by enzyme
auﬁm.U.S.PILNo.Z,!‘G0.0SS.JANSEN.mdﬂﬂe

RAHMAN, trests Jettuoe for use in salads with an agae-

ous solution of sodivm mets bisulfites, citric acid, ascor- 25

ic acid and potassium sorbate 0 a3 to extend the stor-
age Life of the cut lettwce. US. -Pat. No. 2,620,277,
SCALERA, is directed to the trestment of pocled white
potatoes with » solution of sodiom sulphite and citric

Cysteine: hat also been weed ' a3 & food additive in
varioss processed food products. Iz most spplications,
cystcine and other amino acids are inoorporated for
their flavoring effect. In this regerd, U.S. Pat. No.

s ing

4

fiavoring composition containing thiaro-based flavor-
ing agents in combinstion with cysteine hydrochloride.
U.S. Pet. No. 3,214,276, SAKAKTBARA et al, discloss
the use of sodinm cysteine-S-sulfinate a3 & food season-

composition. i
In addition to the common usage of cysicine a3 a
flavoring ingredient, cysteine is also recognized for its
effect on the color and preservation of the various ani-
mal flesh food In this regand, US. Pat. No.

10 3,851,078, KHAYAT et al, disclosc that cysteine may

enhance the color of tonatype fish US. Pat. No.

3,552,978, INKLAAR, discioses that cysteine, among
other monobesic amino acids, are cffective in

and an aversion to the wse of sulfites in food produocts.
Receatly, the me of sulfites has been banned by the
Mmmwhmmm

In view of the related conceras ex-

and vegetables.
wwhﬁemdmﬁmhpmm

there is a real need for a composition
mm«mmmm&
sulfites in the of prodace without compro-
mising the effects on inhibiting or preventing the occur-

4218487, JAM&MNW&M &5 rence of brownisg reactions.

mmmmhwum
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Lc,poumgrmh.wnhlmpmindudmcya-
teine 30 a3 o prevent the adverse effects of enxymatic

Amd:erobh:tafﬂnminvuﬁnnhb;mvﬂe
methods for tresting produce to minimize non-

6
above ambient wnder normal oonditions,
for example of about 70°-575" F. Thus, clevated tem-

masked potatoes, sech as grannles and flakes, o3 well as
temperatures to which prodoce sre exposed during
storage and handfing, for example in a closed container
or shipper, Therefore, elevated tenrperatures for pur-
poses of the present invention are tempersiures above
about 70" F. and preferably above about 80° F. to sboui
550575 F., and preferably withiv the range of sbout
120" F. to about 550" F.

In accordance with the present invention, therefore,
produce suck as potatoes which may have been sub-

] mmmﬁech-utonhﬁnhahownbgd‘lbcp‘od-

uct during sxbsequent processing, handling and/or stor-

age. Preferably, snlfite-treated potatoes are trested with
mmnmmum
invention to produce dry poisio products that contain
Jess tian 30 ppm of a sulfiting agent and prefershly less
ﬂnnlom:nmmmnymmlﬁhngm:.mdom-
tain 0.025-0.2% cysteine, 0.025-0.29% calcinm chkwide
and 0.025-02% SAPP. The effectiveness of tresating
potato gramles with discolorstion inhibitors in accar-
dance with the present invention is charscterized by an
Agtron reficctance meter resding of above 40 and pref-
exxhly within the mnge of 40-50 which indicates the
whiteness manifested by the final product. Therefore,
prodoce treated with discoloration inhihitors in accor-
dance with the present invention coataing essentially no
or only incldental amounts of sulfite and yet does not
tend 0 experience browning which would normally

oocur unices greater amomnts of sulfite were used dor-

ing processing.
BRIEF DESCRIFPTION OF PHOTOGRAPHS

FIGS. 1-4 are photographs illustrating the comparl-
mﬂmumdww-mm

DETANLED DESCRIPTION

In general, the present invention is directed 10 meth-
oﬁhuﬁgmhbmm
mmmmmmn
mmmummmm-
mened in an aqueous solation contsining & snlﬁﬁng
wmwwmmmm
comtaining cystcine, preferably peior to proceming

dehydration.

wh:;l:invdvs Ah:mﬁivdyﬂn;lulme
picces are treated with an aqueons solntion eonn:img
discolocation inhibitors incheding nmu:d;s

synexpistic
of cysteine and sulfite effeotive 10 prevent browning of
the produce.
In accordance with the present nvention, the method
ﬁrmpodncehmﬁﬂnhchwﬂnsnpmm

/3%
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and a mixtore consisting of & source of available cyste-  0.025-0.2% cakium chloride, and 0.025-0.2% sodinm
ine and a sulfiting sgeat, prefershly wherein the step of  acid pyrophosphate; and more preferably 01-0.15%
expasing the prodnce to the discoloration inhiblior s cysteine, 0.19% calcium chloride, and 0.19% sodiom acid
acoomplished in a step selected from the group of steps pyrophosphate.

consisting of immersing the produce in a sofution con- 5 A yet amother ruitable composition for tresting pro-
tzining the discoloretion inhibitor and spraying the  duce in accordance with the present invention includes
produce with the solution. For parposes of the present  an amomnt up to sbowt 02% cysteine, an amount up o
invention the solution incindes discoloration inhibitors  sbout 0.003% sulfiting sgent, an emount up to sbout
preferably selected from the group of consisting of an~~ 0.2% calcium chloride, sand an amount up to abont 0.2%
amount up to sbout 0.5% cysteine and more prefersbly 10 sodium  ackd  pyrophosphate, and  preferably
0.2-0.5% cystcine; md sn amount up to sbout 0.5%  0.025%—029% cysteins, 0.001-0.003% solfiing agent,
cysieine and an amount wp to ebout 0.1% sulfiting agent  0.025-02% calciom chloride, and 0.005-0.2% sodium
and more prefershly 0.2-0.5% cysteine and 0.50-0.1% acid pyrophosphate, and most prefersbly 0.03-0.15%
sulfiting agent althoagh the solution may contxin docol-  cysteine, less than 0.001% sulfiting agent, 0.19% calciom
oration iahibitors in an emount up to sbout 0.1% salfit- 15 chloride, and 0.1% sodinm acid pyrophosphate. The
ing agent, and an amomt wp to sbout 0.5% sodiomacid  process of the present invention kas been developed in
pyrophosphate. More preferred arc solutions containing  am attenmpt to sobstantially reduce and essentially elimi-
disocloration inhibitors sclected from the gronp consist- nate the nie levels of sulfiting agents in the processing of

tent (a3 sulfur diaxide) of less than 0.003% in the dry 4 monokydrate, the chemical
product. name for which i
extrancowily added cysteine and
less then shout 30 ppn solfor dioxide extdbiting a color 45
messured by an Agtrom reflectance meter rating of H3—CHy—CH—COOH
shove 40, prefersbly wherein the reflectance NRBECQRO

rating rating is abowe 50, and the solfin dioxide is pres-
ent in amounts less than 10 ppm, and most prefembly  The L-cystcine hydrochloride monohydrate is menn-
wherein the prodacts contain essentially o sulfur dios- % fsctured by fist extracting Lcysteine from keeatine
ide. Preferred potsto products are scected from the  Which i then dissolved in HCY, subjected to clectrical
group consisting of delrpdreted potato picoes and dehy-  reduction, concentrated, crystaliized, snd centrifuged
drated mashed potato prodncts wherein the dehrydrated o result in L-cysteine lpdrochlorside monobiydrate.
maked potsto products are sclocted from the group Although the discovery of the present tuveation may
consisting of dehwirated potato granules, delydrated 55 be weed in conjunction with processing various froits,
potato flakes sad agglomerates of debydrated potato  such ss apples, apricots, avocados, bananss, peaches and
grannles, and prefersbly dehydrated potsto granmies. peary; vegetables such as beam, bell peppers, carots,
A mitable composition for treating produce in accor-  cclery, corn, pardic, horseradish, Jeek, lentih, Enm
dance with the present invention coatsing snamount up  beams, muthrooms, onions, parsips, peas, pimentos,
to about 0.5% cysteine end an amount up to sbout 0.1% & tomatoes snd turnips; and tubers, such as Rusct, Ken-
sulfiting agent, sod prefersbly 0.2-0.5% cysteine and  ncbec, Hilite, Norkota snd Norgold varicties of sols-
0.05-0.1% sulfiting agent. mum twberosom, into dehydrated picce products, such
Another saitable composition for tresting prodece in© a3 slices, dices, strips, shreds and the Hke, the present
accordance with the present inveation incindes an  imvention finds special utility in the processing of pota-
amount that the dehydrated prodece contains up 10 6 toes sach as the previously mentioned varieties of sola-
sbout 0.29% cysicine, aad smomnt up to about 02% cum tuberosum into debydrated mathed potato peod-
calciom chloride, and a0 amount mp to sbout 0.2%  ucts, such ay granmles, fiakes and agglomerates: Accord-

sodivm acld pyrophosphete, e, 0.025-02% cysteine,  ingly, the detailed description of the present fnvention

] >3
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wiﬂbcpvmwﬁhmtpu:ttoﬂmpmoemgofm
mdpuhmhﬂywﬁhrupeubthepmdwmnofdd:y-
dm:dm::hupoﬂbpmu,pmmh,
and potato flakes.

As previouly indicated, the present tnvestion is
based on the discovery that the need for solfite can be
substartially redoced or emcntially eliminated in the
processing of produce without sacrificing the organo-
Iepncdmwhmshudtheﬁnkhed:md:uctbym
ing the produce 10 sn cffective amount of cysteine to
minimire browning upon sobsequent processing, han-
dlicg and storage, particularty as pert of a process
which invalves sobjecting the prodoce to elevated tem-
perxivres.

For purposes of the present invention, the elevated
waﬁcﬁﬁcmm
subjected fall within the range of about 20° F.-575° F.
and typically within the mnge of;120" F.-530° F. for
exzmple as & result of subjecting the produce to a pro-

mmm&mhmdmmﬁm

WMandm
hgmdd&mucpgmdlmdooddng
and dehydrating steps, preferably whereln the blanch-
mgﬂq:hvdvuﬂﬂﬂedhgﬂ:emmnmedim

selected from the group consisting of water, steam and 25 »

a mixture of water and steam at temperainves within
range of sbout 120" F212°F. .

Moare specifically, one embodiment of the present
ixvuﬂmkcﬁrmdtod:pmmﬁdchydmgd

mwsmmmmmm 30

trimmed snd optiomally pecled, into large picces which
nthcnﬁmofaboutlhehxlindlxihd:.m

10

in the bisnch water 30 a3 t0 climinate a separate trest-
ment for this purpose. The heat-treated potsto pieces
mﬂ:mﬁedhtonmvmﬂouldxyu,mhnaﬁnﬁ,
hmnd.mdmdryu:.mdmoﬂprdnnﬁym—
tinnons belt or conveyor dryers. Typically air tempera-
tures within the range of about 130°-285" F. are used.
Drying times and temperatures arc namully controlled
50 &% to avoid scorching the finish-dried product. Thus
temperatures arc generally within the range of 140°
F-125"F. mumxtoubcihcpmdnctmm
an wnacceptably high lével Abo the temperatures and
times may be varied in the varioos stages of drying as is
conventional n the art. In any event, the potato pieces
are permitted to remain in the dryer for & sufficient
period of time to reduce their modsture content to a
storage stable extent of less than about 10%, ie. about
T%. '

Upom extended storage, it is observed that the dehy-

mwmmmdhﬂ.&mm

pomoumyahobecuthmﬁemhvhzo&rdnpu m&ehdﬁnahnkmttycmwnm
udﬂzu,guﬂul/lﬁxlhdﬁeaaddiw,haﬂ:ﬁ- 40 ous solxtion 'of sodinm bisulfite preteut i an amount of

immersed in 3 holding tank of water which contains
certain additives found to be effective in minkmizing the

dhndmﬂmdﬁnpmhﬂﬁmdﬁem 45

Sultsble additives inclade Cysicine; and suMiting agents,
such ss sodinm suifite and sodinm bisulfite. Acids, such
a3 citric and phosphoric acids, may also be incinded in
the holding tank, preferably in lieu of sulfiting agents.

mpunt,p&cumylhmbcubjedadtom 50

mmwﬂchhdndchenhgwﬁmwmhv-
ing a temperature within the range of 120°-212° F., and -
between sbout 165°-200" F,, for between 2

preferably
to 75 mimntes, optionally followed by cooling in tap

mbnwbdownbomm‘l-' Most prefer- 55

shly, ﬁcphcumﬂnﬂdhﬂmmmntm
F~212" F. for between 2 to 12 minutes. After blanching,
or bisaching and cooking the potatoes under such con-
ditions, the potatoes are tremed with & discalorstion

hhﬂ:ituombawmﬂ.ﬂb%ndo.lsﬁm @ |

h;mﬁmhdyptei::'edmhmadﬂeved.huw-
eva,bymhganhﬂncuhﬁngqnuzhﬁnﬂyd—
fective amounts of cysteine sod sodinm ackd

st least 0.5% by weight of sulfite. In contrast to conven-

tioaal potato gramile production methods, incleding the
mwhﬁkruﬁ::dwuabwmm

-cymhemybummdﬁnnllu'pundﬂnnlﬁthg

sgeat i the bolding tank. This resolts in a 50z content

it is poefierred 1o subject

m%&mm:nyhhdnded mﬁqﬂmmhkMMh

-
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the art that this particular sequence of steps resnlts in a
tougher cell stracture that resists ruptore during peo-
ocssing and results with a mare mealy finished mash.
Notwithstanding the preference of this sequence of

steps, the prooess of the present lnvention can be carried 3

uutbyeﬁmimungth:pmemkmdoodnqnpdmtn
oooking if this is so desired.

The next stage of processing fnvolves seperating the
cooked potato cells by partially mashing the cooked

poiatoes, as by ricing. This is the step wherein additives, 10
couplexing

sach a3 starch

pmdhtoﬂmmuﬂ:hlhgeth
smounts which result in the following synergistic
amomnis by total weight of the potsto product: an
amount up to shout 0.29% and preferably in the range of
sboot 0.025-0.29% cysteine, an amount wp to shoot 0.29%

Mm&ﬂnmpdmm&n

cinm chlotide, aad an amount wp to sbout 0.2% and
prefersbly i the renge of sbout 0.025-0.29 sodiom
acid pyrophosphate. I a suliiting agent is iatroduced to
the potatoes at this stape of proceming, it Is added in an
mmmhmummmm
mmmhmmmmmdm

lem than about 10 ppm or essentially no

sulfite in the finish-dred prodoct. Jn those instances
‘wheze snlfitc has been incinded in the holding tank, s

described, the disooloration inhibitors nsed ¢

previonsty

at this siage of prefezebly resuht with abont
0.05-0.15% cysteine, about 0.1% calcin chlodde snd
sbout 0.19% sodiom acid pyrophosphate in the finksh-
dried product. More prefershly, the discoloration inhib-
itors nsed st this stage of proceming

0.195 cysteine, sboat 0.19% celcivm chiorkle, and sbount
@.1% sodinm acid pyrophosphate in the finish-dred
product.

As the discoloration inhibitors, as well the starch

complexing cmuhifiers and other additives, are intro- 5o

dnced durieg this stage of processing, the potatoes are
continuousty mized to acocmplish complete cell separa-

mhndm&&cmdsﬁu,uweﬂthcm
ation inhihitors in accordance with the present inven-

tion, sre uniformly distribated thronghoat the mash, ss

and the scparated cells sre mriformly exposed to and
ooated with the edditives.

The next siages of processing follow coaventional
add-back dehydrated potato granule processing which

s well known to those skilled in the art of potato dehry- 6

dration.

For exzmple, the process of the prosent invention
may be applied to any potato dehrydration process, such
-as processes for grannles dis-

rescit with sbout 4

12
Grmhmdehmdmmwlﬂ:thcmiwm—
tion may them be wsed to form a variety of goanvlar-

Md&mmmnﬁtﬂ&fmm
mnhedpmu'mminm:fmnedpm

added to the potatoes at the stage in an otherwise con-
wventional flake production process wherein additives,
md:asnlﬂu.mhondnumdﬂwlikc,muamﬂy
introdoced.

Suitable processes for purposes of the present inven-

15 ton are disclosed by TALBURT & SMITH, Potsto

Processing, Chapter 13 entitted “Potato Flakes™, AVI
Publishing Co., Westport, Conn., Third Edition, 1975,
pp. 463-512

In sech & comventiomal flake production process,
pohtoumﬁrnpededmdtdnmedhnmuvuﬂml
mamner prior to beiag sticed, for example, into ose-half
inch slabs. The potato pleces are then preferably pre-
mokedhmhﬂowadbyﬂmooo&nspduboook-
ing and then mashing, ricing for example by using con-
25 ventional equipment for this parpose.

Additives, such as agents to improve the flavor, sta-
bility and texture of the prodoct, are pormally incorpo-
rated into the riced material before drylng. In conven-
tional potato flake processes, a source of sulfite, such as
sodiom mlfite or sodiam bisuifite, & normally med to

prevent caidative changes during  procesing snd o
inmvedﬂflﬁ-.w salfite is veed in smounts
30 a3 to resnlt in 400-500 ppm SO; in the riced potstoes.

150-200 ppm 505, Other additives which sre nonmally
hdndedﬂoﬁcﬂmdpmuthhmdm
ing incinde sutioridants and monoglycerides. In acoor-
dance with the present fuvention, therefore, cysteine,
preferably in oaibinstion with SAPP in synergistically
effective smouats within fhe ranges of np to sboat 0L2%
and prefershly 0.0259%-0.2% cysicine and SAFP are
mixed with the riced potetoes at this stage of proceszing
in Licu of a source of sulfite. The resultant dehydratnd
mmmhmﬁm
Following addition and mixing of the potatoes with
the discolomticn Inhibitors in accordance with the pres-
ent invention, the potato mash is thea fed to 2 conven-
thnld:mdtnonwlﬂditbmhhq:ndhma
&hﬂmﬂd&yﬂnﬂdmnmmm
content. The dried sheet of mashed potato is thea pecled
away from the drom and subdivided into pleces which
are forther broken into random-sized fizkes which are
then packaged for scbecqnent storage, handiing snd

The following examples are intended to be represen-
tative of the processes and products of this invention. kit
will be appareat, bowever, that the detafls of the exam-
ﬁammmhmﬂdumumﬁmbﬁ
vnﬂdbnmm.nwﬂhmwm
skilled in the axt.

For purposes of the present invention, the sulfite
Mdﬂsmﬂmﬂhbﬂnmbﬂmlm

Procedure”

producing delrypdrated
closed by TALBURT & SMITH, Potsto Processing, 65 cedure known a3 the “Mooler-Williams

Chapter 12 entitied “Delrydrated Mashed Potato Gean-
ules™, AV1 Puoblishing Co, Westport, Conn., Third
Edition, 1975, pp. 443-459.

mentioned in 21 CF.R. 101 (Appeadix A.—Morier-Wil-
Hams Procedure for Sulfites in Food). In bokf the
AQAC official method fior sulfftes has been modifiad by
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the Monier-Williams Procedure to facilitate the deter-
mination of sulfites at or mear 10 ppm in food. Thaos, the
methodology used in smatyzing the sulfite content of
produced in accordance with the présent in-

prodocts
vention is the techrique which has been approved by s

the FDA a3 being cffective in detecting a3 Lttle as 10
ppm of sulfite in a fnished food produoct.

EXAMPLE 1

Potatocs prepared for processing in a conventional 10

manner by washing, peeling and trimming were im-
mensed in a kolding tark. For the control ron, no sulfite
or other discoloration imhibitor was inchaded in the
bolding tank water, and no cysteine was used in the

process. In the other rms conducted for purposes of 35

comparison, the amount of mifite in the holding task i
indicated in the table below. The potatocs were then
uﬂ:jeﬁedmnm&hgpouednrewﬁdninvolvedpt&
cooking the potatoes to an internal pisce

tempersinre
within the moge of 150° F~180° F,, foﬂowedbyeod— 20

ing to a picot tempedtre within the range of 60°
F.~N" F. Sobeequently, the potatoes were cooked after
which disooloration inhibitors in accordmmce with the
present invention in the amounts listed in the table

below were imtroduced. The cooked potstoes are o5

mathed, mixed and comditioned prioe 0 being intro-
duced to an sir-Kift dryer, the air temperature in which
s controlled such that kot sir having a tempemtore
withiz the range of 525° F.-560" F., when introdaced

into the sirfift dryer, cxits at & tempersture within the o,

range: of 150° F.—-220° F,, 30 23 to effect a product tem-
perature on the order of shout 130" F. The granular
potatoes collected from the air-lift dryer are then finish-
dried in & conventional finid bed dryer nsing hot air at
a temperatore within the range of aboat 150° P.-120° F.
which effects a prodoct temperatmre of about 108°
F~110" F. oatil the molsture coantent & reduoced to
about 7-89%. Grunuler prodocts in sccordance with the
previously described procedure were then measored for

color vsing en Agtron sefloctance meter, and judged by o

a taste panel for flavor. In this regand, Agtron reflec-
tance meter readings above 40 s considered accept-
sble, and above 50 good to exocilent. Flavor ratings of
3.0 are acoeptable, and 4.0 ave considered excellent. The
results of these tests ave tabalated below:

TABLE
Brocenivg
Solfie tn
Holding Jnbibitor
Rt Tk Cysdae OO {SAFP CQolr Flavor
Costrol Q [} 13 ] [1%] 0 25
| 2 J% 0 a1 &1 k-] 30
] au a4 oM 2 40
#3 1% oM Ol oM & 40
(D) Pacestags - Dry Wt Baais .
—Romis
50, (ppm)
R Cratrnt Colx Hawx
Contral -] 2 in
#f1 <3 s 30
[ 7] 0 >3 40
3 <3 62 40

As can be seen, the control was unaccepiable
in color and merginal in Bavar. The color and flavor of

the dehydrated potato granules were improved some- 65

whtvrhno.l% sulfite was incinded in the holding
tank. Tresting the potstoes with a discoloration inhibi-
tor solution containing cysteine showed markedly supe-

14
potatoes are fint exposed to a sulfiting agent in the
holding tank, followed by treatment with a discolor-
ation inhibitor solution comtalming cysteine, calciom
EXAMPLE I
The following test was condncted to visaally com-
pare the effect of discoloration inhibitor solutions con-
taining a combination of a miror amount of sulfite and

L~cysteine in minimizing the discolorstion of raw pro-
duce versus the use of & solwtion contxining only sulfite

peciad before being cut into French-Fry strips, aud
divided into even batches which were treated with

aqueous solutions having the following composttions:

Batch A . 0.5% NaHSO;

Batch B 0.5% L-Cymcine
Butch C Q45% L-Cystrine

Each batch was immersed in a respective discolor-
stion inhibitor solution for ten (10) minmtes prior to
draining to remove excess solution followed by storage
for seven (7) days at 40° F.

Following storage, each batch was cvatuated by vi-
sual color change. Eack of the strips treated with the
0.59% NaHSO: solution had developed a moderately
brown color over their entire surface. The strips treated
with the 0.5% L-cysteine solution were even darker in
color. In contrast, the strips of potatoes treated with the

335 aqoeous solution containing (.45% L.cysteine and

0.05% NaHS0; cxhibited a oniformly Eght color
which was not noticesbly darier then the color of the
fresh-cut sfice.

The results of this test indicate that a discoloration
inhibitor solution contsining minor amonnts of sulfiting
agent together writh a source of cysteine are synergisti-
cally effective in a manner supesior to either sulfite or
Cysteine myed slone in minimiring the discoloration of
cat surfaces of raw potatoes upon storage.

EXAMPLE Il
‘I‘heﬁlowmgmmmmﬁblhuwﬂs

Sobadon.

Comeral (oo dis- No nacthwetion of eozyme sctivity

colorstion inkiblior)

RalfS0y slooe

2) 0.1% sfight bat eniform

B Y% sobstentislly none cxcept in area
adjacent the pecl

Q0% cmeotislly noan

Lecysteie slone

N01% about half the sctivity musifested

' i fhee control

alight ot woklorm

om soibtaatially nooe exoept in sren

/4
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) 0I% + 0.1%

L) AI% + 0%
G O01% 4+ 0%

The slices of each batch were dipped in their respec-
tive discoloration inhibitor solutions and held for five 10
(5) minutes. After draining %0 remove excess solution

versm the control after 1 hour by visnal coler
. The foregoing tests showed the slices treated with the 15
discolaration inhibitor solution comtaining & combina-
tion of 0.196 NaHSO+ and (L1% L-cysicine experienced
ounly slight discoloration near the peel to an extent simi-
lax to sliccs trexted with solutioes containing 0.3%
NaHS0O; and 0.5% L-cysicine sione. Thus, the combi- 20
nﬁmdadﬁﬂufmaﬁnmd‘qﬁmh
and consequently eazrymatic browning of raw produce.
The following examples are presented a5 ant indica-
tion of the effectiveness of the L-cysteine compositions 25
of the present iavention for other fruits and vegetables
by way of compatison with potatoes. In each of the
following cxamples, a paree of fthe fruit, vegetable and
potsto was treated with amorats of L-cysicine BCI and
compared to show the cifectivencss of L-cysteine in 30
minimiring discolorstion.

EXAMF1IE IV

Idaho Roxset potatoes were peeled and ground fato s
puree in & Waring blender. Thees samples were pre- 35
pared. Suanple 1 was the control which was not exposed
%0 a discolomation fshibitor; 0.02% L-cysteine HCl was
added 10 Szmple 2, and 0.04% L-cysteine HCI was
added $0 Saxnple 3. FIG. 11 & photograph of the semple
after exposure 10 air for two hoors. As can clearly be 40
scen, oaly Semple 3, with 0.04% L-cysteine added,
remsined substaotially white

EXAMPIR Y

Red deficious apples were peeled, cored and pureed 45
in 2 Waring blender. Three sxmples

Apples were sliced about § inch thick and dried msing
120" F. air for 3 hours. Sample 1 was untrested. Prior to

16
added to Sxmple 3. FIG. 4 is & photograph of the three
samples after exposure to air for 3 hours. As can be seen,
only Sample 3, with 0.07% L-cysicine HCI added was
satisfactory in color and fiavor,

The previoos examples show that L-cysteine HCI iy
cffective in preventing color changes in purees and
dried produocts made from froits snd vegetables, in addi-
tion to po

Table 1, appesring below, shows the level of Lcys-
teine most cffective in apples, avocados end potatoes as
tested. The level of addition that was effective in all
three prodocts was calculsted to be 02% on a dry
weight basis.

TABLE 1

LEVELS OF L-CYSTEINE BQ REQUIRED TO 5TCP
DASOOLORATION OF PRODUCTS SHOWN IN

—_— . EXAMPIES IV-VH
L-crsterine BO
Prodoot Solis  L-cyseios HCI Dry Bash
Apples 0% 0%
Dxy Apple Shoes Sticcs beld 15 -
minutes In 0.5%
solbation
Avocado % oM% D26
Rew Potato 20% 0% 02%
EXAMPLE VII
The is given to show that

potato
with added cysteine in accordence with the present
hrvention as disclosed herein (Table C)

Avg. 5
92

Oawy» COaw> COwp
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Critine in Processad Potat) Giparol .
Ran Ak godnmhnmunbu::ﬂedﬁmnthcmmg
g z:'g 5 3. The method for treating prodece to minimire
et browning o accordance with clsim 2, wherein said
BP 062287 A "’m fruits are members selected from the group comisting of
(00 83dcd cysteing) B 13.06 apples, spricots, avocados, bananas, peaches, and pears.
c 1261 4. The method for treating produce to minimrize
D 1796 1¢ browning in scoordance with clxim 2, wherein said
Avg 1352 vegetables are members selected from the groop con-
Avg 12 Sapics - 15 mg sisting of beaps, bell pepper, carrots, oclery, com, gar-
Bc,hon:ndhh._lub,li:mbum.mhmmuﬂmn,
TABLE C parsaips, pess, pimiento, tomato, and turnips.

Py Py ey— 15 * 5. The method for treating prodnce to minimize
Rem Crstios ma/100 5 As s browning in accordance with claim 2, wherdn said

vy - oot tobers are varicties of tolanum toberosom.
(0% cysiac sdded) B ity 6. The method for treating prodnce to minimire
c 67 browning ix accordsnce with claim B, wherein ssid
D e 2 vyrieties of aolanom tuberosam are selected from the
A 3110536 N Av;.m mmdmmmm
“‘? B brped tocs, Hilite potatoes, Norkata potatoes, and Norgold

C i

o 2073 25 7. The method for treating produce to minimize
ML 3110685 A - T Potant por =

A 2497 Raussct potatoes are Rnsset Burbank potatoes.
Sy oymimadled 2 o 8. The method for treating produce to minimize
D €01 browning in sccordsnce with claim 1, whesein said
A"_BT mc:pcﬁ:ghmunp&hedinaltaptdeded&unthe
Ave il -2 oe m:z:hmg :ﬁdddindm;ﬁc:ﬂhhﬂm :;

As shown sbove in Tablc A, fresh potatoes average  $praying said prodece with a solution containing sid
3.22 mg cystine/100 g aw ar about 16 mg cystine/100  dizcolozation inhibitor.

‘S on & dry solids besis. Dehydoated potato grannies 35 9- The method for tresting prodoce to inimize
average about 15 mg cystine/100 g (Table B); and deby- hpwmhmdmeewhhchﬁns,wh:mnid
drated potato gramiles with 100 to 140 mg cystelne O o mm.:ptoamu%r%mlﬂﬂ;‘:“lﬂm
added/100 average shout 24 mg cystine/1 -

(qugd’y e 08 "0 The method for tresting produoe to minimize
hmﬂ&mm&wﬂﬂmhmmd‘h,’m“ﬁ
Cystine content of dehydrated potsto gramules is in- miixtore comprises (L2-0.5% cysteine, and 05-0.1%
auuedonly9mz/llluwhmlmtol40mgcymdm sulfiting agent. .
is added in process over what woukt otherwise be pres- 11. The method of tresting produce to misimize
ent fn the potato goammles. Neverthricss, despite such a browsiag in accordance with claim 1, wherein said
mmhumms.mamumm-wwma

ered to be effective in minimizing browning of potstoes 12 The method of treating produce to minimize
which coald ‘otherwise occar, end has been found tobe  browning in accordance with claim 1, wherein said
an effective schetitite for sulfites in the prevention of 50 storage bs ander refrigerated conditions.

browning.

From the foregoing description, one skilled in the art  browning in accordsnce with claim 12, wherein said
can essily ascertain the essentisl characteristics of this  refrigenated conditions comprise freezing tempertures.
invention and, without departing from the spirit and M. A method for treating potatoes to minimire
scope therec!, make various changes and modifications 55 browning wpon subsequent handling, processing, and
of the imvention to adapt it to varions nsages and condi-  storage comprising:

tions. a) preparing potatoes for processing;
What b clabmed B b) cxposing said potatoes to & discoloration inbibitor
L A method for tresting produce to minimize compeising an effective smount of cysieine and &
browning of said produce, tadd process comprising: & member sclocted from the group consisting a sifit-
eaposing produce to a discolomtion inhibiting agent ing agent, sodiom acid pyrophosphate, calciom
compriting & mixture of a toarce of avadlable cyste- chiordide, and mixtnres of a sulfiting agent, sodinm
ixe and a sulfiting sgent in amounts effective to acid pyrophosphate, and calcium chlocide, for pre-

minimire browning of sxid prodoce upon subse- veating browning upon subsequent procesing in-
quent processing, handiing and storage, and ] vdmmbjmﬂngnﬂpmmmm-
mmmnamm&m
the groep consisting of processing, bandling, and G)Mﬁmmmadq;md-
storage. wct heving a storage-stable molsture condest

(42
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15. The method for tresting potsioes in accordance
with claim 34, where the potaioes are picces selected
from the groap consisting of sfices, shreds, and dice.
14 The method for tresting potatoes in accondance

with clehe 15, wherein said pieces kave a dimension in 5

the range of 1/16 to 3/16" inch.

17. Thcm:tbodforﬁuhngpmduoetnmﬂnﬂ::
browning in accordance with claim 34, wherein sald
procesing involves blanching said potatoes in an aque-
ous mediom
abont 120" F.-212° F.

18. The macthod for treating produce to minjmire
browning in accordance with clain 17, wherein said
aqucous medivm is selected from the group consisting
dmmm-mammm

19. The method for tresting potatoes to minhmire
btuwninghaooudmeewiﬂ:dml‘.wﬁamdd

iapu:ﬁmnndnnmveywtypcd:y:r

24. The method for potatoes to siniminc

treating
hownhghmdmcewﬂhdﬂmuwhudnnﬁm

tedne, and sodivm acid
" consisting of a source of avaitshle cysteine, a sulfiting
ageat, and sodium acid

22 The method for treating potstoes to mimimine
brownisg in accordaace with clxin 21, wherein said

aqueous solotion conspeised synergistic smounts of &

dmmcmﬂngdcnﬁmmdantﬁhngnptd‘-
fective to prevent browning of said potatoes.

nmm&mmmm
mhmwﬁdﬁnnwhudnﬁd
aqueows solmtion comprises discoloration inkibitors
sclected from the group consistiag of:

5,389,389

baving & temperature within the rmge of 10

m L
cysteine is present in sxid aqneon solution in ap'smount
tozuultin"uoyudncoonuatofhudnno.l%hﬁd
dry prodnct.

28. The method for tresting poutou to mimmm:
browning in accordance with clzim 27, wherein said

lodinmnudpymphmpbﬂc:sptw:n:mmdaqueous ’

solution in.an amounat ofuidaodmaddpwqm-
phate 0 reslt in a sodium acid pyrophosphate content
less than 02% in the dry product.

29. The mcthod of treating potatoes to mintmum
browning in sccordance with claim 28, wherein said
sulfitieg ageot is present in said aqueous solation in an
amount to resalt in a sulfite content &5 sulfur dioxide of
Jess than 0.003%.

30. A composition for treating produce compeising an
munmmmu%cntdnenndmmupm
sbout 0.19%' sulfiting agent.

nmmhuuﬂngwodmehm
mm’mnmmmm
0.05-0.1% agent.

n.AeompodﬂmﬁxnmﬁngpmdmeumMm

nmmuddmﬁrumgpmdwcmm
danoe with'claim 32, compeising 0.025-0.2% cysteine,
0.025-29% calcinm chloride, and 0.025-02% sodinm

pyropbosphate. -
34. The composition for treating prodnce in accor-

30 dance with claim 33, comprising 0.1-0.15% cysteins,

0.1% calcimn chloride, and 0.1% sodinm acld pyro-
phosphate. .

u.Amcﬁ:hnhuuthgpmdnoeom:hn;m
mmtupbd:odﬂl%qutune,anmmtupto
35 sbout 0.003% sulfiting agent, an amovnt up to sbout
mmmnﬂmwmwmm
ntﬁmaddpyrophqﬂnﬁe.

&Thoumdﬂmﬁrumngpmdweinm
dance with cladm 35, comprising 0.025%-02% oyste-

a)nmomupmﬁummndnwhqom-omﬂﬁﬁumam%

amoant vp to shoot 0.19% sulfiting sgeat; and

b) an amount ap to sboat 0.5% cysicine, sn amount
up to shout 0.1% sulfitiog agent, and an amount up
0 shoot 0.5% sodiom acid

Mﬂmmmw

3. mmhmmhm
danoe with' claim 36, comprising 0.05-0.15% cysteine,
0.0002-0.0003% sulfiting agent, 0.19 calcium chloride,

M. The method for tresting potatoes to minimize 45 and 0.1% sodinm acid

browning in sccordance with cixim 23, wherein said

solwtion comprises discolorstion imhibitors selected

from the group consisting of
a)mcmndml%mlﬁﬁngam

step comprising gpoaying said potatoes with an aqueous
solution comprising a member selected from the group
mdm.mdm-ﬂm

tresting potatocs to minimize
mﬁ;hm-ﬂd:hﬁ.wludn-ﬁ

mmwmmm
dﬂngndmm
cxposing prodace to a discoloration inibitor selected
from the groap consisting of & mixinre consitting of
amdwﬂﬂiccystdmaﬂndﬂﬂngm
nnﬂmeuﬁhgdnmdtvﬂhﬁpcm

120" F-550° F.
48. The method for

sohrtion
speaying sid produce with said solation.

144
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21
4L The method for testing produce to mintmire
browning in accordance with claim 39, wherein said
subjecting said produce to elevated temperatnres com-
pchs-mnq:daandﬁunﬂ:amdm
consisting

mexdiom selected from the group consisting of water,
stexm, aud a mixinre of water and steam at temperatures
witidn the range of 120° F-212* F.

4£3. The method for treating produce to minimire

browning in accordance with clxim 42, wherein said 15

produce s a member selected from the group consisting
of fruits, vegetablcs and tobers.

44. The mcthod for treating produce to minimize
bmwninghmdmnewiﬂld:ﬁnﬁ,whadnnid

2
b) 0.025-02% cysteine, 0025-02% calciom chlo-
nde,me.OB—OJ%ndimaadpyrqﬂ:mphﬂq

<) O.M-OJ% cysteine, 0.0001-0.0003% salfiting

1) an amount up to about (.5% cysteine, and 2an
amonnt up to about 0.19% sulfiting agent; and
2) an amoumt up to aboat 0.5% cysteine, an amount
up to sbout 0.1% sulfiting agent and an amount
upwabonu%mdmamdpymphoqimfor
pmwmmghmupmmequml
ing imvolving subjecting said potatoes to de-
vated temperatures; and
c)dd:;ydm:hsnﬂpmtopmdwandrypmd-
Iuthﬂingltboup-mble
54 A method for treating potatoes to minimize

hmwnmgnpmmhsequmhndlmg,pmcadn&md

vegetshies are members selected from the group con- 25 grorage

sisting of beans, bell peppers, carrots, celery, com, gar-
paxsnips, peas, pimientn, tomato and toraips.
46. The method for treating produce to minimire

browring in accordance with clzim 43, wherein ssid 39

tobers are varictics of solmom toberosom.

£7. The method for treating produce to mmimizve
browning in sccondance with clsim 44, whereln said
varicties of solanom tuberosum are sclectexd from the

group consisting of Russet potatoes, Keanchec pota- 35

toes, Hilite potatoes, Norkota potatoes, and Norgold
potatoes.
43, The method for tresting prodoce to minfmire

a) preparing poiatoes for processing;
b)upmingmdpommmadmdnnhmmhﬂnor
sclected from the group consisting of:
1) 02-0.5% cysteine, and 0.05-0.1% sulfiting
agent; and
2 025-05% cysteine, 0.023-0.5% todimm acid
and 0.05-0.1% solfiting agent

¢) dehydrating said potstoes to prodece a dry prod-
umuwmm
55. A method for tresting prodoce to minimire

browning in accordance with clsim 47, wherein sxid  browning upon scbsequent proccssing, handling and

treating produce 40 mininsdye
browaing in sccordsnce with claim 41, wherein said
process step compeises delrydrating said prodoce in hot
drhmnhtapaﬁmd’mnnﬂmm
said produce.

50. The method for tresting produce to mivimire
browning in acoordance with claim 49, wherein said
produce are tobers selected from varieties of solsanm
toberosum.

S1. The method for treating produce to minimize

browning in accordance with claim 58, wherein said
from the group contiating of
a) an amount up to sbout 0.5% cysteine and an
amaxmt up to sbout Q.19 sulfiting agent;

cxposing produce to a discolorstion inhibitor selected
from the growp consisting of

%) an smount up to sbout 0.5% .cystcine and an
smount up to sboot 0.19% sulfiting agent; '

) an amount up to sbowt 029 cysteinc, an amount
wp to sbout 02% calcihom chloride, and an
smount up to sboat 0.2% sodinm scid pyrophos-
phate; and

<) an amount up to showt 0.2% cysteine, an amount
up to ebout 0.0003% sulfiting agent, an amoont
up to sbout 0.2% ecalciom chloride, and an
amount op to about 0.29% sodinm acid pyrophos-
phate and subjecting said prodoce to elevated

mmwmmﬂ
compeising:

) an amoont vp to about 0.29% cysteine, an smount storage

up to about 0.29% calchun chloride, and an smount
up o sbout 0.29% sodinm acid pyrophosphsic; and

<) xo amount up to sbont 0.2% cyzteine, an amount g

up to about 0L0003% sulfiting sagent, an smooat op
to about 0.2% calcimn chloride, and an amount np
to about 02% sodizon acid pyrophosphate.

52 The method for tresting produce to minirize

rowning in accordance with cisim 851, wherein said 65

solution comprises discoloration inhibitors sclected
from the group consisting of:
1) 0.2-0.5% cysteine and 0.05-0.19% eaifiting sgeat:

mmwammm

phate;

c) 0.025-0.2% cysteine, 0.0001-0.0003% sulfiting
sgent, 0M25-02% calciem ohlotide, and
0.025-0.2% sodiam acid pyrophosphate and sub-
jecting said prodoce to elevated temperstures.

¢ & & » 32
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TOPOR, Michael Grant
,- 2312 Evergreen

Carroliton, Daltas County, Texas 75006

us .
State (that s, country) of nationality: Statc (& is, country) of residence:
US us

Name and address: (Faaesly ncawe followod by groem name; for a legof exttty, il qffcial designation. The address wact include posiol code awd e of coutry )

State (that s, country} of nationality: State (chat is, coumiry) of residence;

Name and address’ (Fauily aome foliowecd by ghoen name; Jor a kgl emty, Sl official desigration. The ackress waast include pasial code and name of comry }

State (that is, country} of natiomality: State (dh is, cosmiry) of residence:

|:] Further applicants are indicated on another continuation sheet.

Form PCT/IPEA/401 (continuation sheet) (January 2004) See Notes 1o the demand form
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International application No.

2
Sheet No. . € PCT/US2004/003375
Box No. 111 AGENT OR COM_MON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is E agent D common representative
and IE has been appointed earlier and represents the applicant(s) also for international preliminary examination.
D is hereby appointed and any carier appointment of (an) agent{s)/common representative is hereby revoked.

D is hercby inted, specifically for the procedure before the International Preliminary Examining Authority, in addition to
the agent(s¥common representative appointed earlier.

Name and address: (Family name followed by given name: for a Itgw' entily, ﬂdl official designation. | Telephone No.
must include postal code and name of country.) 972-367-2001
CAHOON, Colin P.; WALTER, Chad Facsimile No.
Carstens & Cahoon, LLP 972-367-2002
Customer No. 22,858 Teleprinter No,
P. O. Box 802334 ‘ _
Dallas, TX 75380 Agent'sregistration No, with the Office
UsS 38,836' 54,625
Address for correspondence: Mark this check-box where no agent or common ve isthas been appointed and the

space above is used instead to indicate a special address to which comrespondence Id be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerningamendments:*
1. The applicant wishes the international preliminary examination to start an the basis of:
[X] e intemational application as originally filed
the description E as originally filed :
as amended under Article 34 ;

the claims [X] s originaliy filed
D a5 amended under Article 19 (together with any accompanying statement)

as emended under Article 34

thedrawings  [X] as originally filed |
D as amended under Article 34 :

1
2, D The spplicant wishes any amendment to the claims under Article 19 to be considered as reversed. !

i |:| ]ﬂlimnmshumemdmemmuaulpmlmumymmuonmbepwtponeduntnltl-leapmuonofthe
applicable time limit under Rule 69.1(d)

4, E The applicant expressly wishes the international preliminary examination to start eardier than at the expiration of the
applicable time limit under Rule 54bis.1(a).

*  Where no check-box is marked, intemational preliminary examination will start on the basis of the international application
s otiginally filed or, wherea of amendments 1o the claims under Article 19 and/or amendments of the international application
under Article 34 mmcuwdme Intemational Preliminary Examining Authority before it has begun to draw up a written opinion
or the international preliminary examination report, as so amended.

Langusage for the purposes of international preliminary examination: Eng.||3h .......................................
which is the language in which the interational application was filed.
% which is the language of a translation fumished for the purposes of intemational search.
D which is the language of publication of the international application.
D which is the language of the translation (to be) fumished for the purposes of international prelimim examination.

Box No.V ELECTION OF STATES

Theﬁlingofﬁ\i:dunandcmmitmadudccﬁonofaIIConmctingSmuwl.lichareduignntedmdmboundbyCha.ptu‘llofd;c

Form PCT/IPEA/401 (second sheet) (Janunry 2004) See Notes to the demand form
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Sheet N International application No.
#No. -3 PCT/US2004/003375
Box No. VI CHECK LIST
The demand is accompanied by the following elements, in the language referred to in For International Preliminary
Box No. 1V, for the purposes of intemnations] preliminary examination: - Examining Authority use only
S reccived not received
1. translation of international application : sheets D D
2. amendments under Article 34 : sheets O O
3. copy (or, where required, translation) of ‘
amendments under Article 19 K sheets ] O
4. copy (or, where required, translation) of ,
staternent under Article 19 : - sheets D ' I:I
5. letter Reply to Written Opinion, : 1 sheets A O
6. other check in the amount of . sheets
(specify) $773.00: postoard 13 D O
The demand is also sccompenied by the item(s) marked below:
1. K] " foc calculation sheet 5.[[] statement explaining tack of signature
2. D original separate power of attomey 6.[] sequence listing in computer readable form
3.[] original generat power of attomey (AN tables in computer readable form related to a
sequence listing )
4.[] copy of gencral power of attomey;
refercnce number, if any: 8. (1 other (spectpy:

Box No. VII SIGNATURE OF APPLICANT, y AGENT OR COMMON REPRESENTATIVE
Next 10 each signature, indicate the name of the persom signing and the capacity in whick the person sigrs (if such capacity is not olbvious from reading the demand).

Chad Walter
Registration No. 54,625

For International Preliminary Examining Authority use only
1. Date of actual receipt of DEMAND:

2. Adjusted dato of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

10 The date of receipt of the demand is AFTER the' | 6. [[] The dete of reccipt of the demand is AFTER the
expiration of 19 months from the priority date and cxpiration of the time limit under Rule 54bis. 1(a) and

item 4 or 5, below, does not apply. - item 7 or 8, below, does not apply.
[[] Theapplicant has been informed accordingly. 7. [] Thedaicofrecciptofthedemandis WITHIN thetime
. limit under Rule 54bis.1{a) as extended by virtue of
4, D Thedateof of the demand is WITHIN thetime Rule 80.5. ‘ :
limit of 19 1s from the priority date as extended . )
by virtue of Rule 80.5. 8. I:I dlcdatcof;eoeiptofﬂ‘bcdanandmnﬁa‘ﬂ:c

Al
ﬁmm of the time limit under Rule 54bis.1(a), the

the i i
5_D Although the date of receipt of the demand is afier the ay in arrival is EXCUSED pursuant to Rule 82.

zﬂ;nbouofﬂmmﬂnﬁunﬂwniaﬂydﬁe,dw
in arrival is EXCUSED pursuant to Ruke 82.

L]

For Intemational Bureau uss only

Danmdreceiwdfrw)lPEAom

Form PCT/IPEA/40] (last sheet) (Yanuary 2004) ' See Notes to the demand form
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CHAPTER II

PCT

FEE CALCULATION SHEET

Amnex to the Demand

For International Preliminary Exanining Authority use only -
spplication Na. PCT/US2004/003375

lm' \J
otorocs . GFLAY.00178PCT Deto stamp of the IPEA
Applicant
FRITOLAY NORTH AMERICA, INC.

CALCULATION OF PRESCRIBED FEES

173.00] H

3. Totul of prescribod focs
Add the smounts eotered ot P and H
and enter total in the TOTAL box — .. — ... 773.00

MODE OF PAYMENT

D mﬂﬂlﬂbﬂ {son below)

O
Bl chooe O
[ postat money order O
O O

bank draft

AUTHORIZATION TO CMARGE (OR CREDIT) DEPOSIT ACCOUNT
{Tkizs mode of payment may not be avatiable at all IPEAz)

reas ROUS
[] Asthoriastion 1o ciargs the total foes indicated sbove. Deposit Account No.; 50-0382
[ (Mischect-bormay bomarked anly f the condition for Dae _3-30-R005

depasit accounts of the IPEA 3o permif) Anthorirstion to

charge sy defickmey or crodit any overpayment in the m%
total focs fndiosted sbove. :
Signatarec '

Form PCT/IPEAMO! (Asoex) (Jancary 2004) .S-Hmph_ﬁum*u




IN THE INTERNATIONAL BUREAU OF WIPO

Int'l Application:  PCT/US2004/003375

Applicant: FRITO-LAY NORTH AMERICA, INC. FKA RECOT,
Inc.

Filing Date: 06 February 2004 (06.02.2004)

Priority Date: 21 Fobruary 2003 (21.02.2003)

Title: Method for Reducing Acrylamide Formation in
Thermally Precessed Foods '

Attorney Docket No.: CFLAY.00178PCT

This is in timely reply to the Written Opinion issued in this matter on 24
February 2005, and to place the above-identified application claims in better
condition for Intemational Preliminary Examination. The Applicant offers the

Claims 1-49 sro panding. No substantive changes were made to Claims
1-49.

CFLAY.001 78PCT -1- REFLY TO THE WRITTEN OPINION
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Claims:

L. A method of lowering the level of acrylamide in a thermally processed
food containing free asparagine and simple sugars, said method
comprising the steps of:

a) adding an ingredient containing a free amino acid to a food
product, wherein said ingredient is added in an amount sufficient
to reduce the final level of acrylamide in said thermally processed
food to an accoptable level;

b) thermally processing said food product.

2, The method of Claim 1, wherein said adding step a) adds an emount of
said ingredient that is sufficient to reduce said final level of acrylamide in
said thermally processed food by at least 20 percent.

3. The method of Claim I, wherein said adding step a) adds an amount of
said ingredient that is sufficient to reducoe said final level of acrylamide in
said thermally processed food by at loast 35 percent.

4, The method of Claim 1, whercin said adding step a) adds an amount of
said ingrodient that is sufficient to reduce said final level of acrylamide in
said thermally processed food by at least 50 percent.

5. The method of Claim 1, wherein eaid adding stop a) adds an amount of
said ingredient that is sufficient to reduce said final level of acrylamide in
said thermally processed food by st least 65 percent.

6. The method of Claim 1, wherein said adding siep a) adds at least 100
parts per million of cysteine.

CFLAY.0017T8PCT -2- REPLY TO THE WRITTEN OPINION



10.

il.

12,

13.

14,

1S.

‘The method of Claim 1, wherein said adding step a) adds about 1,000
parts per million of cysteine.

The method of Claim 1, wherein said adding step a) adds up to 10,000
parts per million of cysteine.

The method of Claim 1, wherein said adding step a) adds at least 0.1
moles of an amino acid for each mole of reducing sugar in said food
product.

The method of Claim 1, wherein said adding step a) adds about 1.0 moles
of an amino acid for each mole of reducing sugar in said food product.

The method of Claim 1, wherein said adding step a) adds up to 2.0 moles
of an amino acid for each mole of reducing sugar in said food product.

The method of Claim 1, wherein said free amino acid is chosen from the
group consisting of cysteine, lysinc, glyoino, histidine, alanine,
and aryini

The method of Claim 1, wherein said adding step a) adds a commercially
available amino acid to said food prodoet.

The method of Claim 1, wherein said adding step s) adds a food
containing said free amino acid to said food product.

The method of Claim 1, wherein, in said adding step a), said food product
is soaked in a solution containing said ingredicnt.

CFLAY.00176PCT -3- REFLY mmmmm
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16.

17.

18.

21.

The method of Claim 1, wherein said ingredient is mixed with other
ingredients to form dough.

The method of Claim 1, wherein said cooking step b) comprises frying
said food product.

The method of Claim 1, wherein said cooking step b) comprises baking
said food product.

The method of Claim 1, wherein the adding step a) further comprises
adding an ingredient containing calcium to said food product.

The method of Claim 19, wherein said ingredient containing calcium

The thermally processed food produced by the method of Claim 1.

CFLAY.00178PCT e REPLY TO THE WRITTEN OPINION
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27.

1SG

A method of reducing the produnction of acrylamide in a fabricated food

product, said method comprising the steps of:

a) adding an ingredient containing a free amino acid to a mixture for

" afabricated food product, wherein seid ingredient is added in an

amount sufficient to reduce the fina] level of acrylamide in said
fabricated food product to a predetermined level;

b)  thermally processing said mixture.

The method of Claim 22, wherein said free amino acid is chosen from the

group consisting of cysteine, lysine, glycine, histidine, alanine,

and arginine.

The method of Claim 22, wharein said adding step &) adds a commeycially

available amino acid to said mixtare.

‘The method of Claim 22, wherein said adding step &) adds a food
conteining said froe amino acid to said mixtare.

mmdhodofqdmnwhudnddgooﬁnglupb)eompﬁuﬁvhs
said food product. '

The method of Claim 22, wherein said cooking step b) comprises baking
said food product.

The febricated food product prodnced by the method of Claim 22.

CFLAY.00178PCT 5~ REPLY TO THE WRITTEN OPINION
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29. A method of preparing fabricated potato chips, said method comprising
the steps of:

a)  preparing a dough comprising potato flakes, water, and an
ingredient containing a free amino acid, wherein said ingredient is
added in an amount sufficient to reduce the final level of
acrylamide in said fabricated potato chips to a predetermined
level;

b)  sheeting and cutting said mixture to form cut pieces;

¢) thermally processing said cut pieces to form chips.

30. The method of Claim 29, wherein said free amino acid is chosen from the
group consisting of cysteine, lysine, glycine, histidine, alanina,

and arginine.

31.  Tho method of Claim 29, wherein said thermally processing step a)
comprises baking.

32. Tho method of Claim 29, wherein said thermally processing step c)
comprises frying.

33. The method of Claim 29, further comprising the step of:
d) seasoning said fabricated potato chips.

34. The method of Claim 29, further comprising the step of:
d) packaging said fabricated potato chips.

35.  The fubricated potaio chips produced by the method of Claim 29.

CFLAY.00178PCT 6 REPLY TO THE WRITTEN OPINION
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36. A method of preparing potato chips, said method comprising the steps of:

a) slicing raw potatoes to form potato slices;

b) soaking said potato slices in a solution containing a quantity of an
amino acid sufficient to reduce the level of acrylamide in said
potato chips to an accepteble lovel;

c) thermally processing said potato slices to form potato chips.

37. The method of claim 36, whercin said amino acid is chosen from the
group consisting of cysteine, lysine, glycine, histidine, alanine,

and arginine.

38. The method of Claim 36, wherein said thermally processing step )
:nes baki .

39.  Themethod of Claim 36, wherein said thermally processing step c)
oes frving, .

40. The method of Claim 36, wherein said soaking step b) reduces said final
level of acrylamide by st loast 20 peroent.

4l.  The method of Claim 36, wherein swid soaking siop b) roduces said final
lovel of acrylamide by at loast SO percent.

42.  The potato chips produced by the method of Claim 36.

CFLAY.00178PCT -7- RHPLY TO THE WRITTEN OPINION



43.

45,

47.

[s9

A method of preparing corn chips, said method comprising the steps of:

a) proparing a mixture containing ground corn, water, and an
ingredient containing a free amino acid in a quantity sufficient to
reduce the formation of acrylamide in said corn chips to a
predetermined level;

b) sheeting and cutting said mixture to form chips; and

¢) thermally processing said chips.

The method of Claim 43, wherein said free amino acid is chosen from the
isting of cystnine, lyxine, glycine, histidine, alant
and arsini

The method of Claim 43, wherein said thermally processing step c)
comprises baking.

The method of Claim 43, wherein said thermally processing step c)
ises frvi

The method of Claim 43, further comprising the step of
d) soagoming seid corn chips.

The method of Claim 43, further comprising the step of
d)  peclaging said com chips.

A com chip produced by the method of Claim 43.

CFLAY.00178PCT -3- REPLY TO THE WRITTEN OPINION



Claims 1-49 Iack an inventive step under PCT Article 33(3) as being
obvioms over Beck (U.S. Pat. No. 5,389,389).

Beck discloses adding an amino acid, e.g.
mOS%cylmmqmdahmchlondemapoumorcom
product before cooking thereof. It would have been obvious that
the addition of amino acid will reduce the acrylamide lovel in the
cooked food product since the amount of the amino acid used in
BECK is within applicant’s claimed range.

Applicant’s Resnonse:

Whether an invention has an “iaventive step™ is analogous to whether an
invention is ocbvious. Under the Buropean Patent Convention, for example, “[a]n
invention shall bo considered as involving an inventive step if, having regard to
the state of the art, it is not obvious to a persan skilled in the art™' The European
Patent Office uses a three step problem and sohution approach to asscesing
inventive step: 1) the closest prior artis determinad; 2) the technical problem is
dotermined by compering the results ackioved in thie fnvention with the closest
prior art; and 3) the obvionsness of the solution is assessed in light of other art
and the knowledge of a porson with osdinary sldll in the art.

that Beck (U.S. Pat. No. 5,389,389) ia the closest prior art.

Regarding the second step, the present invention in claims 1-49 includos the
foature of lowering the level of acrylamido in & food product. In contrast, Beck
teaches meothods to inhibit and eliminste browning reactions, but does not teach or
suggest acrylamide reduction. Whare the claims require that an element scrve a
specific purpose to solve a technical problem, the fisct that a similar element was
used for to solve another techrical peoblem in the prior art or that the claimed

1 BUROPEAN PATENT CONVENTION mt. 36 [hercinafier EPC)

CFLAY.001T8PCT - REPLY TO THE WRITTEN OPINION
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element has a prior art attribute should not equate to lack of inventive step. Tlms,
the second required elament to prove lack of inventive step has not been met.
Reganding the third step, when the solution to the proposed problem,
namely the reduction of acrylamide in food products, is assessed in light of Beck
and the knowledge of a person with ordinary skill in the art, it is clear that the
solution to problem would not be obvious to one skilled in the art from the Beck
reference. A perticular paremeter must first be recognized as a result-effoctive
varinble, i.c, a varisble which achisves a recognized result, before the
determination of the optimum or workable ranges of said variable might be
cheracterivod as routine experimentation. The claimed invention lies in
recoguition of the problem, namely, acrylamide reduction. The combination of
known clements is patontable when invention lies in recognition of problam.
Here, the problem addressed is acrylamide in a thermally processed food. The
prior art fails to disclose, teach or suggest that acrylamide can be reduced by
sdding an amino acid to a fbod product Tho word “acrylamide” appears
nowhero in the Beck reference. It is thus not evident what would cause one
skilled in the srt looking at the Beck reference, to use an amino acid to lower the
level of acrylamide in a thormally processed food. Therefore, Beck fails
disclose the claimed invention in claims 1-49, and fhils t suggest the
modifications necessary to make the claims obvious.

CFLAY.00178PCT -10- REPLY TO THE WRITTEN OPINION
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The examiner is invited to call the undersigned at the below-listed
telephone mumber, in the opinion of the examiner, such a telephons conference
would expedite or aid the prosecution and examination of this application.

Dete: 3-30 2005 “‘m

Chad Walter
Rogistration No. 54,625
Attomoy for Applicant

CARETENS & CAHOON, LL.P.

P.O. Box 802334

Dallas, TX 75380 .

Telephone 9723672001
Facsimile  972.3672002

CFLAY.00178PCT -11- REIMLY TO THE WRITTEN OPINION
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ite Mailed March 30, 2005 ' / g 3
Attorney Colin P Cahoon 1 i
Applicants Elder, & al
Title of Invention  Method for Reducimg Acrylarmide Formation in Thermaliy

Processed Foods

U.S Serial No. 10/372,738

U.S. Filing Date 21 February 2003 (21.02 2003)
Int't Serial No PCTAUS2004/03375
Int'i Filing Date 06 February 2004 (06 02.2004)
Docket No CFLAY Q01 78PCT

On the date stamped hereon, the United States Patent and Trademark Office
received the followeng

l PCT Transmuttal Form (| pg ).

2 PCT Demand {3 pgs ).

3 PCT Fee Calculation Sheet (1 pg),

4 Reply to Written Opznien and PCT Article 34 Amendment (11
pgs ),

Check 1n the amount of $773 0C (1 pg ), and

6 Postcard Recerpt (1 pgr )
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Vincent Allen Elder, o § GROUP ART UNIT: 1761
Jobn Gregory Fulcher, $
Heary Kin-Hang Leung, and §

Michsael Grant Topor §
§
FILED: February 21, 2003 $
§
INVENTION: Method for Reducing § EXAMINER:

Acrylamide Formation in Thermally §
Procossod Foods §
: §

SERIAL No: 10/372,738 § ATTY FILE: CFLAY.00178

D TION WER OF ATTO
Ax below-named inventors, we hereby declare that:

Our residence, post office addrees, and citizenship are as stated below next to our respective
DAmMeos. .

'We blieve that we are the original, first, joint, and sole inventors of the subject matter which
in claimed and for which a patent is sbught on the invention, design, or discovery entitled:

METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

the specification of which is siteched hareto.

mmmummm«mwm
inclnding the claims, as amended by any smendment refexred o above; ;

.We acknowledge the daty to disclose to the Office all information known to us to be material
to the patentability of this application as defined by Title 37, Codo of Federal Regulations, §1.56.

We hereby claim no foreign priority benefits under 35 U.S.C. §119 of any foreign
nppﬁaﬂa(l)_ﬁrpd:norinvm'louﬁm

We hereby claim no foreign priority benefits under 35 U.S.C. §120 of any United States
application for patent.

Wo acknowiodge the duty to disclose to the Office all infirrmation known to us (0be material .
to patentability as defined in §1.56 which became svailsble between the filing date of auy prior
application(s) and the national or PCT intarnational filing dato of this application.

CFLAY. 00178 -1- . Decamarion awp POA
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We hercby appoint Colin P. Cahoon, Registration No. 38,836; David W. Carstens,
Registration No. 34,134; Duke W. Yee, Registration No. 34,285; Vinomt J. Allen, Registration No.
45,514; Joffroy G. Degenfelder, Registration No. 44,647; Priscilla L. Ferguson, Rogistration No.
42,531; Betty G. Formby, Rogistration No. 36,536; Casey L. Griffith, Registration No. 47,610; Scott
L. Harpor, Rogistration No. 45,783; Patrick C.R. Holmes, Rogistration No. 46,380; Michasl R,
Nichols, Registration No. 46,959; Christopher P. OMWNQH.MSWR.
Tkacs, Rogistration No. 46,430; Stephan J. Walder, Rogistration No. 41,534; William S. Wang,
Rogistration No. 52,341; and Lisa L.B. Yociss, Registration No. 36,975, of the firm of Carstens, Yee
& Cahoon, L.L.P., my sttormoys/agents with full power of substitution and revocation, % prosecute
this application, and to transact all buziness in the United States Patent and Trademark Office
comnected therowith, and to file and prosecute any international patent applications filed thereon

Send all correspondence to: Carstens, Yoo & Cahoon, LL.P.
P.O. Bax 802334
Dellas, TX 75380

Direct telephone calls to: (972) 367-2001

Attornsy Docket No.: CFLAY.00178

We hereby declare that all statemonts made herein of our own knowledge are true and that
all statements made on information and belief are belioved to bo trus; and further that theso
statements were made with the knowledge that willful false statements and the like so made are
punishahle by fine or imprisonment, or both, tnder §1001 of Title 18 of the United States Coda, snd
that such willful ﬂnmmmdmﬂnnhd:tyofﬁupphmamm
thereon.

Full name of first aventor: Vincent Allen Elder
Residence (City, County, State): 2903 Panorsma Drive
Carroliton, Dallas County, Texas 75007 .
Residence Telophone: 972-242-0342
Citizenship: United States
Post Offico Addreas: Samo es residence.

CPLAY. 00178 -2~ . Dectaraszow AMp POR



Full aame of secoud inventor:
Inventor's signature:
Date:

Residence _(City. County, State):
Residence Telephone:

Citizeaship:
Post Office Address:

CFLAY.00178

6@

. John Gregory Falcher
May 15, 2003.

9930 Ontario Lane
Dallas, Dallas County, Texas 75220

214-358-5498
United States

Same as residence.

Henry Kin-Hang Leung

|
[

May/2d , 2003.

. 3704 Bllington Drive
Plano, Collin County, Taxas 75093

972-403-9038
United States

May /A3, 2003.

2312 Evergroen
Carroliton, Dalias County, Texas 75006
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uccion Oficial c6digo: PCT-CARTA de un documento escrito en inglés, sellada
por el suscrito Traductor Oficial, septiembre 1° de dos mil cinco, Bogot4, D.C.,

Reptblica de Colombia.

CARTA DE ENVIO PARA LA OFICINA RECEPTORA

DE ESTADOS UNIDOS

Fecha: 6 de febrero de 2004
Solicitud Internacional No. PCT/US2004/003375

Registro juridico No. CFLAY.00178P

1. Certificacion segin el CFR 37 1.10 (si es aplicable):
Numero de envio por correo expreso; EV 601141258 US
Fecha de depdsito: Marzo 30 de 2005
Por medio de la presente certifico que la solicitud/correspondencia adjuntada al
presente documento estd siendo depositada en el Servicio Postal de Estados

Unidos, en el servicio “Oficina Postal de Correo Expreso para el Destinatario™,

segin el CFR 37 1.10, en la fecha antes indicada y estd dirigido a Mail Stop
PCT, Comisionado de Patentes, PO Box 1450, Alexandria, VA 22313-1450.

(Firmado) Rhonda K. McGee, persona que envia la correspondencia

Pucaras P
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I1. Nueva solicitud internacional
TITULO: Método para reducir la formacién de acrilamida en los alimentos
procesados térmicamente
Fecha prioritaria: 21 de febrero de 2003
INFORMACION DE DIVULGACION DE LA INSPECCION: Se suministra la
siguiente informacién para ayudar a inspeccionar la solicitud internacional
adjunta con el fin de determinar si se debe y si se puede conceder una licencia
para el envio al exterior y para otros efectos.
C. La siguiente solicitud previa para Estados Unidos contiene un asunto que se
relaciona con la invencidon divulgada en la solicitud internacional adjunta.
(NOTA: la prioridad para estas aplicaciones puede o no puede ser reclamada en
un formulario PCT/RO/101 (de Solicitud) y dicho listado no constituye una

afirmacion de prioridad.)

Solicitud No. 10/372,738 Archivada el dia: 21 de febrero de 2003

V. Otras [solicitudes de rectificacion}:
Demanda PCT, respuesta a una opinién escrita y enmienda del Articulo 34,

Tarjeta postal recibida

La persona que firma este formulario es un: Abogado / Representante
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(Firmado)
Chad. E. Walter, Registro No. 54,625
Departamento de Comercio de Estados Unidos: Oficina de Patentes y Marcas
Registradas
PTO-1382 (Rev. 04-2003)

PCT - CAPfTULO II
(Tratado de Cooperacién para Patentes)
PETICION
segun el articulo 31 del Tratado de Cooperacién para Patentes:
el suscrito solicita que la solicitud internacional especificada a continuacién sea
objeto de un examen preliminar internacional segiin el Tratado de Cooperacién para

Patentes:

Cuadro No. 1 - 1dentificacién de la solicitud internacional
Referencia del archivo del solicitante o representante: CFLAY.00178PCT
Solicitud internacional No. PCT/US2004/003375

Fecha de presentacion internacional: 6 de febrero de 2004

Fecha prioritaria; 21 de febrero de 2003
Titulo del invento: Método para reducir la formacién de acrilamida en alimentos

procesados térmicamente



®:

Cuadro No. II — Solicitante(s)

Nombre y direccién: FRITO-LAY NORTH AMERICA, INC.

7701 Legacy Drive
Plano, TX 75024-4099
us

Nacionalidad: Estadounidense

Pais de residencia: Estados Unidos de América

Nombre y direcciéon: ELDER, Vincent Allen
2930 Ontario Lane
Dallas, TX 75220
US

Nacionalidad: Estadounidense

Pais de residencia: Estados Unidos de América

Nombre y direccion: FULCHER, John Gregory
9930 Ontario Lane
Dallas, TX 75220
Us

Nacionalidad: Estadounidense

Silv -
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Pais de residencia: Estados Unidos de América

Nombre y direccion: LEUNG, Henry Kin-Hang
3704 Ellington Drive
Piano, Collin County, Texas 75093
US

Nacionalidad: Estadounidense

Pais de residencia: Estados Unidos de América

Nombre y direccion: TOPOR, Michael Grant
2312 Evergreen
Carrollton, Dallas County, Texas 75006
Us

Nacionalidad: Estadounidense

Pais de residencia: Estados Unidos de América

Cuadro No. III - Agente 0 representante comin; o direccién para
correspoadencia

La siguiente persona es un: Agente [Representante] y ha sido designado previamente
y también representa al solicitante(s) para el examen preliminar intemnacional.

Nombre y direccién: CAHOON, Colin P.;, WALTER, Chad
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Carstens & Cahoon, LLP
Customer No. 22,858
P.O. Box 802334
Dallas, TX 75380
Us

Niamero telefénico: 972-367-2001

Facsimil No. 972-367-2002

Namero de registro del representante en la oficina: 38,836; 54,625

Cuadro No. IV — Base para el examen preliminar internacional
Declaracion sobre las enmiendas:
1. El solicitante desea que se inicie un examen preliminar internacional con base
en:
La solicitud internacional tal como se presento originalmente
La descripcién tal como se presentd originalmente
Las afirmaciones tal como se presentaron originalmente

Los dibujos tal como se presentaron originalmente

4. El solicitante desea expresamente que el examen preliminar internacional se
inicie antes de la fecha de expiracion de limite de tiempo aplicable segin la

Regla 54bis.1(a).
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Idioma para efectos del examen preliminar internacional: Inglés

Que es el idioma en el que se presentd la solicitud internacionat.

Cuadro No. V — Eleccién de estados
Presentar esta demanda constituye la eleccién de todos los Estados Contractuales

que estan designados y vinculados por el Capitulo II del PCT.

Cuadro No. VI - Lista de verificacién

La demanda viene acompafiada de los siguientes elementos, en la lengua
mencionada en el Cuadro No. 1V, para efectos de examen preliminar internacional.
5. Carta: Respuesta a opinion escrita (1 hoja)

6. Otro (especifique): Cheque por el monto de $773.00, tarjeta postal (13 hojas)

La demanda también va a acompafiada de los elementos marcados a continuacion:

1. Hoja de cédlculo de los honorarios

Cuadro No. VII - Firma del solicitante, agente/representante o representante
comin
(Firmado) Chad Walter

Registro No. 54,625
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Ver Notas para el formulario de demanda

Formulario PCT/IPEA/401 (enero de 2004)

PCT - CAPITULO 11
HOJA DE CALCULO DE LOS HONORARIOS

Anexo a la Demanda

Solicitud internacional No. PCT/US2004/003375
Referencia del archivo del solicitante o representante: CFLAY.00178PCT

Solicitante: FRITO-LAY NORTH AMERICA, INC

Célculo de los honorarios prescritos

I. Cuota del examen preliminar..................ccoceveecceiinenncccncnnnreneeseresseneenns 600.00 (P)

2. Honorarios de manejo (Las solicitantes de ciertos Estados tienen derecho a una
reduccidon del 75% en los honorarios de manejo. Cuando al solicitante (o a

todos los solicitantes) se les concede 1al reduccidn, la cantidad a anotar en H es

un 25% de la cuota de entrega.) ...................ucneinrciinrnrncnnniseniisne. 173.00 (H)
3. Total de los honorarios prescritos
Sumar las cantidades de (P) y (H) y anotar

eltotal encuadrode total..............cooooeeeeerieiiieeeeeeeeeee e reeeeenn e
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Modo de pago

Cheque

AUTORIZACION DE CARGO (O CREDITO) A CUENTA DE DEPOSITO (Es
posible que este modo de pago no esté disponible para todos los IPEAs)
IPEA/RO/US

Cuenta de depdsito No. 50-0392

Fecha: 30 de marzo de 2005

Nombre: Chad Walter

Firma: (firmado)

Ver notas para la hoja de cdlculos de los honorarios

Formulario PCT/IPEA/401 (Enero de 2004)

EN LA OFICINA INTERNACIONAL DE WIPO

Solicitud internacional: PCT/US2004/003375

Solicitante: FRITO-LAY NORTH AMERICA, INC FKA RECOT, Inc
Fecha de presentacién: 6 de febrero de 2004

Fecha prioritaria: 2] de febrero de 2003



Titulo: Método para reducir la formacién de acrilamida en
alimentos procesados térmicamente

Registro juridico No.: CFLAY.00178PCT

Respuesta a la opinién escrita y enmienda segiin el Articulo 34 del Tratado de

Cooperacién para Patentes

Esta es una respuesta oportuna a la Opinidn Escrita emitida sobre este asunto el 24
de febrero de 2005 y dejar las afirmaciones de la solicitud previamente identificada
en la mejor condicién para el Examen Preliminar Internacional. El Solicitante

ofrece la siguiente respuesta:
Comentario
Las afirmaciones de la 1 a la 49 estdin pendientes. No se hicieron cambios

sustanciales a las Afirmaciones de la 1 a la 49.

Afirmaciones:

l. Un método para disminuir el nivel de acrilamida en un alimento procesado
térmicamente que contenga asparagina libre y azlcares simples, incluyendo

dicho método los pasos de:



a) agregar un ingrediente que contiene un aminodcido libre a un producto
alimenticio, agregandose dicho ingrediente en una cantidad suficiente para
reducir el nivel final de acrilamida en ese alimento procesado térmicamente
hasta un nivel aceptable;

b) procesar térmicamente dicho producto alimenticio.

El método de la Afirmacién 1, donde en el paso de adicidon a) se agrega una

cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel

final de acrilamida al menos en un 20% en dicho alimento procesado
térmicamente.

El método de la Afirmacién 1, donde en el paso de adicién a) se agrega una

cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel

final de acrilamida al menos en un 35% en dicho alimento procesado
térmicamente.

El método de la Afirmacién 1, donde en el paso de adicién a) se agrega una

cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel

final de acrilamida al menos en un 50% en dicho alimento procesado
térmicamente.

El método de la Afirmacién 1, donde en el paso de adicién a) se agrega una

cantidad del ingrediente mencionado que sea suficiente para reducir dicho nivel

final de acrilamida al menos en un 65% en dicho alimento procesado

térmicamente.

117




10.

11.

12.

13.

El método de la Afirmacién 1, donde en el paso de adicién a) se agregan al
menos 100 partes por millén, de cisteina.

El método de la Afirmacién 1, donde en el paso de adicién a) se agregan al
menos 1.000 partes por millén, de cisteina.

El método de la Afirmacién 1, donde en el paso de adicion a) se agregan al
menos 10.000 partes por millén, de cisteina.

El método de la Afirmacién 1, donde en el paso de adicién a) se agregan al
menos 0.1 moles de un aminoécido por cada mol de azicar reductor en dicho
producto.

El método de la Afirmacién 1, donde en el paso de adicién a) se agregan al
menos 1.0 moles de un aminoédcido por cada mol de azicar reductor en dicho
producto.

E! método de la Afirmacién 1, donde en el paso de adicién a) se agregan al
menos 2.0 moles de un aminodcido por cada mol de azicar reductor en dicho
producto.

El método de la Afirmacién 1, donde dicho aminodcido libre se escoge entre el
grupo que consta de cisteina, lisina, glicina, histidina, alanina, metionina, acido
glutdmico, 4cido aspértico, prolina, fenilalanina, valina y arginina.

El método de la Afirmacién 1, donde en el paso de adicién a) se le agrega a

dicho producto alimenticio un aminoécido disponible comercialmente.

(13




14.

15.

16.

17.

18.

19.

20.

21,

El método de la Afirmacion 1, donde en el paso de adicién a) se le agrega a
dicho producto alimenticio un alimento que contiene dicho aminodcido libre.

El método de la Afirmacién 1, donde en el paso de adicién a), dicho producto
alimenticio se remoja en una solucion que contiene dicho ingrediente.

El método de la Afirmacién 1, donde dicho ingrediente se mezcla con otros
ingredientes para formar una masa.

El método de la Afirmacién 1, donde dicho paso de coccidén b) comprende freir
dicho producto alimenticio.

El método de la Afirmacién 1, donde dicho paso de coccién b) comprende
homear dicho producto alimenticio.

El método de la Afirmacién 1, donde el paso de adicién a) comprende, ademés,
agregarle a dicho producto alimenticio un ingrediente que contiene calcio.

El método de la Afirmacién 19, donde dicho ingrediente que contiene calcio
incluye cloruro de calcio.

El alimento procesado térmicamente producido mediante el método de la
Afirmacion 1.

Un método para reducir la produccién de acrilamida en un producto alimenticio
fabricado, comprendiendo dicho método los pasos de:

a) agregar un ingrediente que contiene un aminodcido libre a una mezcla para

hacer un producto fabricado, donde dicho ingrediente se agrega en una

p A, Puertas P.
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23,

24,

25.

26.

217,

28.

29.

cantidad suficiente para reducir el nivel final de acrilamida en dicho
producto alimenticio fabricado hasta un nivel predeterminado;
b) procesar térmicamente dicha mezcla.
El método de la Afirmacién 22, donde dicho aminodcido libre se escoge entre el
grupo que consta de cistelna, lisina, glicina, histidina, alanina, metionina, dcido
glutdmico, 4cido aspartico, prolina, fenilalanina, valina y arginina.
El método de la Afirmacion 22, donde en el paso de adicién a) a dicha mezcla se
le agrega un aminoécido disponible comercialmente.
El método de la Afirmacién 22, donde en el paso de adicion a) a dicha mezcla se
le agrega un alimento que contiene dicho aminodcido libre.
El método de la Afirmacion 22, donde el paso de coccién b) comprende freir
dicho producto alimenticio.
El método de la Afirmacién 22, donde el paso de coccién b) comprende hornear
dicho producto alimenticio.
El producto alimenticio fabricado producido mediante el método de Ia
Afirmacion 22.
Un método para preparar papas fritas fabricadas, comprendiendo dicho método
los pasos de:
a) preparar una masa que incluye hojuelas de papa, agua y un ingrediente que

contiene un aminodcido libre, agregandose dicho ingrediente en una

6




30.

31,

32.

33.

34.

35.

36.

cantidad suficiente para reducir el nivel final de acrilamida en esas papas
fritas fabricadas hasta un nivel determinado;
b) aplanary cortar dicha mezcla para formar piezas cortadas;
c) procesar térmicamente dichas piezas cortadas para formar papas fritas.
El método de la Afirmacién 29, donde dicho aminoécido libre se escoge entre el
grupo que consta de cisteina, lisina, glicina, histidina, alanina, metionina, dcido
glutamico, dcido aspértico, prolina, fenilalanina, valina y arginina.
El método de la Afirmacién 29, donde el paso de procesar térmicamente a)
comprende hornear.
El método de la Afirmacién 29, donde el paso de procesar térmicamente c)
comprende freir.
El método de la Afirmacion 29, incluyendo ademas el paso de:
d) sazonar dichas papas fritas fabricadas.
El método de la Afirmacidn 29, incluyendo ademds el paso de:
d) empacar dichas papas fritas fabricadas.
Las papas fritas fabricadas producidas mediante el método de la Afirmacién 29,
Un método de preparar papas fritas, comprendiendo dicho método los pasos de:

a) rebanar papas crudas para formar tajadas de papa;

b) remojar dicha tajadas de papa en una solucién que contiene una cantidad de

aminoécido suficiente para reducir el nivel de acritamida en dichas papas

fritas hasta un nivel aceptable;
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37.

38.

39.

40.

41,

42.

43.

c) procesar térmicamente dichas tajadas de papa para formar papas fritas.

El método de la Afimacidn 36, donde dicho aminoécido se escoge entre el

grupo que consta de cisteina, lisina, glicina, histidina, alanina, metionina, 4cido

glutdmico, dcido aspértico, prolina, fenilalanina, valina y arginina.

El método de la Afirmacién 36, donde dicho paso de procesar térmicamente a)

comprende hornear.

El método de la Afirmacién 36, donde dicho paso de procesar térmicamente c)

comprende freir.

El método de la Afirmacién 36, donde dicho paso de remojo b) reduce dicho

nivel final de acrilamida al menos en un 20%.

El método de la Afirmacién 36, donde dicho paso de remojo b) reduce dicho

nivel final de acrilamida al menos en un 50%.

Las papas fritas producidas mediante el método de la Afirmacion 36.

Un método de preparar tajaditas de maiz, comprendiendo dicho método los

pasos de:

a) preparar una mezcla que contiene mafz molido, agua y un ingrediente que
contiene un aminoicido libre en una cantidad suficiente para reducir la
formacién de acrilamida en dichas tajaditas de maiz hasta un nivel
predeterminado;

b) aplanar y cortar dicha mezcla para formar las tajaditas; y

¢) procesar térmicamente dichas tajaditas.

iy




45.

46.

47

48.

49.

123

El método de la Afirmacién 43; donde dicho aminoacido libre se escoge entre el
grupo que consta de cisteina, lisina, glicina, histidina, alanina, metionina, dcido
glutAmico, dcido aspértico, prolina, fenilalanina, valina y arginina.

El método de la Afirmacién 43; donde dicho paso de procesar térmicamente c)
comprende hornear.

El método de la Afirmacion 43; donde dicho paso de procesar térmicamente c)
comprende freir.

El método de la Afirmacién 43; incluyendo ademas el paso de:

d) sazonar dichas tajaditas de maiz. |

El método de la Afirmacién 43; incluyendo ademés el paso de:

d) empacar dichas tajaditas de maiz.

Una tajadita de maiz producida mediante el método de la Afirmacién 43.

Comentarios en respuesta a la opinién escrita

La opinién escrita dice:

A las afirmaciones 1-49 les falta un paso de invencién de acuerdo con el
Articulo 33(3) del PCT, ya que son obvias con respecto a Beck (Patente

estadounidense No. 5,389,389).




Sobre las afirmaciones 1-49. Beck expone la adicion de un aminodcido, por
ejemplo, hasta un 0.5% de cisteina y cloruro de calcio a un producto de papa o maiz
antes de la coccion del mismo. Habria sido obvia que la adicion de aminoédcido
reduciria el nivel de acrilamida en el producto alimenticio cocido dado que la
cantidad de aminoAcido usada en BECK estd dentro del rango afirmado por el

solicitante.

Respuesta del solicitante:

El que un invento tenga o no un “paso inventivo™ es algo andlogo a si un invento es
obvio. Segun la Convencién Europea de Patentes, por ejemplo, “se debe considerar
que un invento incluye un paso inventivo si, teniendo en cuenta el estado del arte, no
es obvio para una persona diestra en ese arte.” (Articulo 56 de la Convencién
Europea de Patentes; de ahora en adelante, EPC). La Oficina Europea de Patentes
usa un enfoque de problema y solucién de tres pasos para evaluar el paso inventivo:
1) se determinar el arte/técnica previo mds cercano, 2) el problema técnico se
determina comparando los resultados logrados en el invento con los que lograron
con el arte/técnica mas cercano; y 3) lo obvio de la solucién se evalla a la luz de
otro arte/técnica y del conocimiento de una persona que tenga una destreza normal

en ese arte/técnica.
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Con respecto al primer paso, la Autoridad de Investigacion Internacional ha indicado

que Beck (Patente Estadounidense No. 5,389,389) es el arte/técnica mds cercana.

Con respecto al segundo paso, el presente invento — de las afirmaciones 1 a la 49 —
incluye la caracteristica de disminuir el nivel de acrilamida en un producto
alimenticio. En contraste, Beck ensefla un método para inhibir y eliminar las
reacciones de doramiento, pero no ensefla ni sugiere la reduccién de acrilamida.
Cuando las afirmaciones requieren que un elemento sirva para un proposito
especifico con el fin de resolver un problema técnico, el hecho que un elemento
similar se use para resolver otro problema técnico en el arte/técnica previo o que el
elemento propuesto tenga un arte/técnica previo atribuible, no debe igualarse a la
falta de un paso inventivo. Asli, el segundo elemento requerido para probar la falta

de un paso inventivo no se ha cumplido.

Con respecto al tercer paso, cuando la solucién al problema propuesto, a saber, la
reduccién de la acrilamida en los productos alimenticios, se evalia a la luz de Beck y
el conocimiento de una persona que tenga un conocimiento normal de ese
arte/técnica; estd claro que la solucién a un problema no seria obvia para una
persona diestra en el arte/técnica a partir de la referencia de Beck. Primero se debe
reconocer un parametro particular como variable que da resultados efectivos,

decir, una variable que logra un resultado reconocido, antes de que la determinacién
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de los rangos 6ptimos o viables de dicha variable pudiera ser caracterizada como un
experimento de rutina. El invento reclamado se basa en el reconocimiento del
problema, es decir, la formacién de acrilamida. La combinacién de elementos
conocidos es patentable cuando el invento se basa en el reconocimiento del
problema. Aqui, el problema tratado es la acrilamida en un alimento procesado
térmicamente. El arte/técnica previo no divulga, ni ensefia ni sugiere que la
acrilamida se pueda reducir mediante la adicién de un aminodcido a un producto
alimenticio. La palabra “acrilamida” no aparece en ninguna parte en la referencia de
Beck. Por ende, no es evidente qué podria hacer que una persona — diestra en el
arte/técnica y que mire la referencia de Beck — use un aminoécido para reducir el
nivel de acrilamida en un alimento procesado térmicamente. Por consiguiente, Beck
no divulga el invento reclamado en las afirmaciones 1-49 y no sugiere las

maodificaciones necesarias para hacer que las afirmaciones sean obvias.

Se invita al examinador a llamar al signatario al namero telefénico que aparece al
final. En opinién del examinador, dicha conferencia telefénica agilizaria o ayudaria

a la continuacion o examen de esta solicitud.

Fecha: Marzo 30 de 2005
Muy atentamente,

(Firmado) Chad Walter, Registro No. 54,625, Defensor del solicitante

I7&
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CARTENS & CAHOON, L.L.P.
P.O.Box 802334

Dallas, TX 75380

Teléfono: 972.367.2001

Facsimil; 972.367.2002

CFLAY.00178PCT — RESPUESTA A LA OPINION ESCRITA

Fecha de envio: Marzo 30 de 2005

Abogado: Colin P. Cahoon

Solicitantes: Elder, et al.

Titulo del invento: Método para reducir la formacion de acrilamida en

alimentos procesados térmicamente
No. de serieen EE.UU.: 10/372,738
Fecha de presentacién en EE.UU.: 21 de febrero de 2003
No. de serie internacional: PCT/US2004/03375
Fecha de presentacion internacional: 6 de febrero de 2004

Registro No. CFLAY.00178PCT
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En la fecha timbrada en esta hoja, la Oficina de Patentes y Marcas Registradas de

Estados Unidos recibid lo siguiente:

1.

2.

Formulario de envio PCT (1 pagina);

Demanda PCT (3 paginas),

. Hoja de cdlculos de los honorarios PCT (1 pagina);

Respuesta a la opinién escrita y enmienda del articulo 34 del PCT (11 péginas);
Cheque por la suma de $773.00 (1 pagina); y

Recibo de la tarjeta postal (1 pagina).

Total de paginas =18

[CHEQUE]

CARSTENS & CAHOON, LLP

OPERATION ACCOUNT 15077
P.O. BOX 602334 Marzo 29 de 2005
DALLAS, TX 75380

BANK ONE, NA
DALLAS, TEXAS 75201

32-61-1110
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Péiguese a la orden del Director de la PTO de Estados Unidos la suma de $773.00,
setecientos setenta y tres délares

(Firmado)

ARSTENS & CAHOON, LLP
Cuenta de operacién
Director de la PTO de Estados Unidos

Cuotas: honorarios para patentes

EN LA OFICINA DE PATENTES Y MARCAS REGISTRADAS

DE ESTADOS UNIDOS

SOLICITANTE: Vicent Allen Elder
John Gregory Fulcher,
Henry Kin-Hang Leung, y
Michael Grant Topor

PRESENTADQ: febrero 21 de 2003

INVENTO: Método para reducir la formacién de acrilamida en alimentos
procesados térmicamente
No. DE SERIE: 10/372,738

UNIDAD DEL GRUPO DE TECNICA: 1761
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EXAMINADOR:

ARCHIVO JURIDICO: CFLAY.00178

CORREGIDO

DECLARACION Y PODER - CO-INVENTORES

Como los suscritos inventores, por medio la presente, declaramos que:

Nuestra residencia, direccidn postal y ciudadania son las que se nombran después de

nuestros respectivos nombres.

Creemos que somos los primeros y tnicos co-inventores originales del asunto que se

reclama y por el cual se busca la patente del invento, disefio o descubrimiento a que

da lugar:;

METODO PARA REDUCIR LA FORMACION DE ACRILAMIDA EN LOS

ALIMENTOS PROCESADOS TERMICAMENTE

cuya especificacion se anexa a este documento.

Hemos revisado y entendido los contenidos de la especificacion antes identificada,

incluyendo las afirmaciones, enmendadas mediante cualquier enmienda a la que se

haya hecho previa referencia;

Reconocemos el deber de divulgarle a la Oficina toda la informacién que sabemos

que es material para la patentabilidad de esta aplicacién, segtin lo define el Titulo

37, Cédigo de Reglamentos Federales, §1.56.



|

Por medio de este documento no reclamamos beneficios de prioridad en el exterior
de acuerdo con el numeral 35 U.S.C. §119 para cualquier solicitud extranjera de
patente o certificado de inventor.

Por medio de este documento, no reclamamos beneficios de prioridad en el exterior
de acuerdo con el numeral 35 U.S.C. §120 para cualquier solicitud de patente en
Estados Unidos.

Reconocemos el deber de divulgarle a la Oficina toda la informacién que sabemos
que es material para la patentabilidad, segiin se define en §1.56, que estuviera
disponible entre la fecha de presentaciéon de cualquier solicitud previa y la fecha de

presentacién PCT nacional o internacional de esta solicitud.

Por medio de la presente, designamos a Colin P. Cahoon, Registro No. 38,836,
David W. Carstens, Registro No. 34,134, Duke W. Yee, Registro No. 34,285;
Vincent J. Allen, Registro No. 45,514; Jeffrey G. Degenfelder, Registro No. 44,647,
Priscilla L. Ferguson, Registro No. 42,531; Betty G. Formby, Registro No. 36,536;
Casey L. Griffith, Registro No. 47,610; Scoit L. Harper, Registro No. 45,783;

Patrick CR. Holmes, Registro No. 46,380; Michael R. Nichols, Registro No.

46,959, Christopher P. O’Hagan, Registro No. 46,966; Stephen R. Tkacs, Registro
No. 46,430, Stephen J. Walder, Registro No. 41,534, William S. Wang, Registro
No. 52,341; y Lisa L.B. Yociss, Registro No. 36,975; de la firma de Carstens, Yee &

Cahoon, L.L.P., como nuestros abogados/representantes con poder suficiente de

Silvig Pucrtas P
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sustitucién y revocacion, para proceder con esta solicitud y para negociar en la
Oficina de Patentes y Marcas Registradas de los Estados Unidos todos los negocios
relacionados con nuestro asunto, y para presentar y procesar cualquier solicitud de
patente internacional presentada sobre el mismo asunto ante cualquier autoridad

internacional segiin el Tratado de Cooperacion para Patentes.

Enviar correspondencia a: Carstens, Yee & Cahoon, L.L.P.

P.O. Box 802334

Dallas, TX 75380
Llamar telefonicamente a: (972) 367-2001
Registro juridico No.: CFLAY.00178

Por medio de la presente expresamos que todas declaraciones hechas aqui son de

nuestro conocimiento y son verdaderas, y que todas las declaraciones hechas sobre

la informacién y creencia se consideran verdaderas; y ademéds que estas
declaraciones se hicieron con el conocimiento de que las declaraciones
deliberadamente falsas y obrar de esa manera, son cosas punibles con sanciones o

encarcelacion, o ambas, segin el numeral §1001 del Titulo 18 del Cdédigo de los



Estados Unidos y que dichas declaraciones deliberadamente falsas pueden poner en

riesgo la validez de la solicitud o cualquier patente expedida sobre el asunto.

Nombre completo del primer inventor:
Firma del inventor:
Fecha:

Residencia (ciudad, condado, estado):

Teléfono de la residencia:
Ciudadania:

Direccién de la oficina postal:

Nombre completo del segundo inventor:
Firma del inventor:
Fecha:

Residencia (ciudad, condado, estado):

Teléfono de la residencia:
Ciudadania:

Direccién de la oficina postal:

Vincent Allen Elder

(Firmado)

Mayo 12 de 2003

2903 Panorama Drive

Carrollton, Dallas County, Texas 75007
972-242-0342

Estados Unidos

La misma de residencia

John Gregory Fulcher

(Firmado)

Mayo 15 de 2003

9930 Ontario Lane

Dallas, Dallas County, Texas 75220
214-358-5498

Estados Unidos

La misma de residencia

H




Nombre completo del tercer inventor:
Firma del inventor:

Fecha:

Residencia (ciudad, condado, estado):

Teléfono de la residencia;
Ciudadania:

Direccién de la oficina postal:

Nombre completo del cuarto inventor:

Firma del inventor:

Fecha:

Residencia (ciudad, condado, estado):

Teléfono de la residencia:
Ciudadania:

Direccion de la oficina postal:

CFLAY.00178

DECLARACION Y PODER

(¢

Henry Kin-Hang Leung
(Firmado)

Mayo 12 de 2003

3704 Ellington Drive

Plano, Collin County, Texas 75093
972-403-9038

Estados Unidos

La misma de residencia

Michael Grant Topor

(Firmado)

Mayo 13 de 2003

2312 Evergreen

Carrollton, Dallas County, Texas 75006
972-446-4047

Estados Unidos

La misma de residencia

Traductor: SILVIO ALEJANDRO PUERTAS PINO

Resolucion 0941 del 30 de agosto de 1996 del Ministerio de Justicia y del Derecho
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

Ta . PCT

. - COLIN P. CAHOON

R CARSTENS, YEE & CAHOON, LL.P. NOTIFICATION OF RECEIPT

OF DEMAND BY COMPETENT INTERNATIONAL
PRELIMINARY EXAMINING AUTHORITY

JUN 13268 L (PCT Rules 59.3(¢) and 61.1(b), first sentence

and Administrative Instructions, Section 601(a))
BY@ ok )/J Date of mailing '
apimoniiyear) ) 8 JUN 2008

Applicant's or agent’s file refexence

_ CFLAY.00178P IMPORTANT NOTIFICATION
Intemational s wm jon No. International ﬂli'll.dllﬂ W) Pl'iﬂ'i!y date W)
PCT/US2004/003375 08 Feb 2004 21 Feb 2003

Applicant
FRITO-LAY NORTH AMERICA, INC.

l. Thespplicant is hereby motified that this Interational Preliminary Examining Authority considers the following date ss the date
of receipt of the demand for intenational preliminary exsmination of the intemational applicstion:

30 March 2005

2. That date of receipt i:
@ the actual date of receipt of the demand by this Authority (Rule 61.1(b)).
D the actma! daie of receipt of the demsnd on behalf of this Authority (Rule 59.3(c)).

D the date on which this Authority bas, In response to the invitstion to correct defects in the demand (Form
PCT/IPEA/4D4), received the required comections. .

. 3 D ATTENTION: That dute of recelpt is after the expiration of |9 months from the priority datc. Consequently. in respect

. o of mme Officea, the desnard does not bave the effect of postponing the enrry into the national phase unul 30 months tram

the priarity date (or later in some Offices) (Articke 39(1)) and the acts for entry into the national phase must therefore be

. performad within 20 months from the priority date (or later in some Offices). However, in respect of some other Offices,

- the tiene bmit of 30 months (or later) may novestheless apply. Seo the Annex to Form PCT/IB/30] and, for details about the

- T applicable time limits, Office by Office, sec tha PCT Applicans's Gulde, Volume 11, National Chapters and the WIRQ
Intomet she,

D ’ (U appiicabis) Thia notification confirms the information given by talaphone, facsimile transmision or in person on:

4.  Only where paragraph 3 applics, a copy of this notification has been sent to the International Bureau.

Name and mailing addross of the IFEA/ Authorized officer . @
Mail Stop PCT, Commissloner for Patents smy. . Barnes
P.O. Box 1450, Alaxandria, VA 223131450 D

sae Facaimils No. 703-308-3230 Telephorg No,  703-308-9140 BX 129

'h'-&'h:-'é

Rowmn PCTPRA MM (Arsll WiY?- reewint Iammmrv 2004) . -
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From the INTERNATIONAL BUREAU

PCT

SECOND AND SUPPLEMENTARY NOTICE

INFORMING THE APPLICANT OF THE CAHOON, Colln, P.
COMMUNICATION OF THE INTERNATIONAL Carstens, Yee & Cahoon, LiLJk
APPLICATION (TO DESIGNATED OFFICES P.O. Box 802334
WHICH APPLY THE 30 MONTH TIME Dallas, TX 75380 ;
LIMIT UNDER ARTICLE 22(1)) ETATS-UNIS DAMERIQUE
(PCT Rule 47.1(c))

Date of mailing {day/montivyear)

23 June 2005 (23.06.2005)

A

pplicant’s or agent’s file mfarence

CFLAY.00178P IMPORTANT NOTICE
Imemational spplication No. International filing daiz (day/montivvear} Pricwity due (day/month/Arear)
PCTAUS2004/003375 06 February 2004 (06.02.2004) 21 February 2003 (21.02.2003)
Applicant

FRITO-LAY NOATH AMERICA, INC. formerly known as RECOT, INC. et al

— ————— —
— —— —

12

ATTENTION: vunymom).brmumhmmmrm.-mmmlmmmmm
the priorily date), does mot apply, please see Form PCT/IB/308(First Notice) issued previcusly.

Notice fs hareby given that the following designated Office(s), for which the tims limil gnder Articls 22(1), as in force from 1 Apdl 2007,
does apply, has/have requested that the conmmnication of the international spplication, as provided for in Article 20, be effected under
Bule 93bis.1. The Intarmational Burean hes effected that commnnication on the dats indicated below:

10 Septamber 2004 (10.09.2004)

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MZ, NA, RU, SY, TM, US
In accondance with Rule 47.1(c-bis)(), thoss Offices will accept (he presant notice as conclusive evidencs that the consmmicstion of the
internasional application hes duly tken place on the dsse of mailing indicated above and oo copy of the imternational application is required
to be farnished by the applicant 1o the designated Office(s).

The following designated Offices, for which the e Limit under Article 22(1), as in foros from 1 Al 2002, doss spply, have not
mequestod, e &t the time of mailing of the present notice, that the commmmication of the international application be effoctad nnder Rule
93bir.1 : .

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, EG, ES, F1, GB, GD,
GE, GH. GM. HR, D, IL, I, IS, JP, KE, KZ, LC, LK, LR, LS, LT, LV, MA, MG, MN, MW, MX, NL NO, NZ, OA, OM, PG,
PH, PL, PT, RO, §C, D, 8Q, SK, 8L, TJ, TN, TR, TT, UA, UZ, VG, VN, YU, ZA, ZW

In accordance with Rale 47.1(c-bis)(if), (hoss Offices accept the present notice s conclusive evidance that the Contracting State for which
that Office acts as & desigmted Office does not require the furnishing, under Asticls 27, by the spplicant of & copy of 1he imemnational

L

‘TIME LIMITS for entry into the national phase
For the designated or elected Office(s) Histad sbove, the applicabls tims Hmit for entering the national phese will, subject o what is mid in
the following paragraph, be 3 MONTHS from the pericrity date. .

In practice, thme liwits ofher fhan the 30-month fhme it will contirne 10 apply, for various periods of time, in respect of certain of the
desiprated or elected Office(s) listed above. For reguiar updates on the applenble thne Imits (30 ar 31 months, or other time Limit),
Office by Office, refier w0 the PCT Gazette, the PCT Newsletter and the PCT Applicant's Guide, Volume I1, Natiora] Chapsers, all availahle
from WIPO's Internet s, st hitp=//www.wipc.int/poten/index html.

1t is the applicant’s sole responalibility 1o monitor all these time lmits.

The Intemational Buress of WIPO Authortzad officer
34, chamin des Colombettes .
1211 Geneva 20, Switzertand Ellen Moyse
Pacsimile No.+41 22 740 14 35 Facalmile No.+41 22 33889 75

Form PCT/IB/308(Second and Sepplementary Notice) (Jamuary 2004)




From the
INTERNATIONAL PRELIMINARY EXAMINING ALITHORITY

T

B
PATENT COOPERATION TREATY

COLIN P. CAHODON
CARSTENS & CAHOON, LLP
P.0 BOX 802334 NOTIFICATION OF TRANSMITTAL OF
DALLAS, TEXAS 75380 INTERNATIONAL PRELIMINARY
REPORT ON PATABNTABILITY
(Chapter II of the Patent Cooperstion Treaty)
(FCT Rale 71.1)
s, 01 JUL 2008,
Applicant’s or agmat’s file raference
IMPORTANT NOTIFICATION
CFLAY.00178P _
Infernational application No. Erternational filing date (dqwiwonthAwar} | Priority dute (devinondti/eer)
PCT/USDARB3TS 06 Pebrary2004(06022004) |21 2003 (21.02.2008
Applicet
FRITO-LAY NORTH AMERICA, INC.

L

Nene and mailing address of the IPEA/ US Anthoriscd offlcer

The applicant is hercby natified that this Infernational Preliminary Rxamining Anthority tranemiis herowith ths
internationa] prelimingry report on pateniability and its annexes, if any, esiablishad on the international
application.

A copy of the repart and Its annexes, if sny, is being tranamitted to the Intemational Burean fir coonmupnication to
all ths elected Offices.

MMWWJMWOMMWMMﬂmnmmdﬂ:
report (bt not of sy annexes)) and will transmit such transiation to those Offices. -

Y

The spplicant onpt enter the national phass before each elected Office by perfirming certsin acts (filing
transiations snd paying national h)mnmmumm(cmhmomm
35(1))(meo also the reminder gent by the International Beresn with Farm PCT/IR/301). -

‘Where & tranzlation of the internations] spplication mmst be femnished to an elsciad Offics, that transistion st
contain a translation of any ennemes to the intenationsl preliminary report an patentability, It is the sppliosat’s
reaponaihility to prepare and furnish sach tranalation directly to sach elected Office concerned.

For firther details on the applicable time limite and requirements of the elacted Offices, sce Volume I of the PCY
Applicant's Guide.

The applicant’s sttention is drawn to Article 33(S), which provides that the crifesia of novelty, inventive step and
indusirial applicability describad In Article 33(2) to (4) merely serve the purposes of internationsl preliminary
cxamination and that “sny Contracting State mey apply additional or diffrent criteria for the purposes of deciding
whether, in that State, the claimed invention is patentabis or not™ (see also Article 27(5)). Such additional ariteria
mmﬁzmnmmmwnmmmu

Cammsleslomer for Prtuls Artimr L. Corbdn -
Alsndels, Virgiala 211)3-1450 Telophone No. (571) 272-135alag Spe
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INTERNATIONAL

) .
PATENT COOPERATION TREATY

PCT

REPORT ON PATENTABILITY
(Chapter 11 of the Patent Cooperation Treaty)

97 &

(PCT Axticle 36 and Rule 70)

omt's o e’ fle FOR FURTHER ACTION See Form PCT/IFBA/416
CFLAY.00178P - _
Intermatinm] spplicstion No. Interoational filing date (daypteonth/iear) Priority date (day/ncaih/year)
PCT/USO4/03375 06 Polwuary 2004 (06.02. 21 February 2003 (21.02.2000)

[ Intarmtiona] Puted Clamification (IPC) or national olassification end [PC
IPC(7): A 23L 1/217 axd US CL: 426321, 618, 637

2 mmmmmdj
Thip report is also accompenied by ANNEXES, compeising:

and Section 607 of the Administrative

Box No. Iand the Sopplements] Box.

Applicant

FRITO-LAY NORTH AMERICA, INC.

1. This report is the international preliminary examination report, established by this Intermational Preliminary
Bxamining Authority under Article 35 and transmitted to the applicant according to Article 36.

sheets, inchuding this cover sheet.

&[] (sent t0 the applicant and 1o the Insernational Bureay) s toal of ___ sheets, as Sbllows:

DMOE&HMMMWMMHMIH“MM&
mmmmmmﬁﬂuﬂu;umuwmmwmmmm

D gheets which suparsede exrlier sheets, but which thiy Anthority congiders contain sn smendment
tbat goes beyond the disclosore In the international spplication ss flled, as indicated in iten 4 of

b. (] (semt to the Mternasional Bureau onl) s total of (indicate type and mamber of electronic carrier(s))
mammnﬂcmmmhmmmmy.u
indicated In the Supplementsl Box Relating to Sequence Listing (me Section 302 of the

Administrative
4. Thisreport containg indicstions relating to the following itemns:
DA BxNo.l  Basisofthe report
. [] BxNom  Priceity
[0 BxNem  Non-estabiishment of opinion with regard to novelty, inventive siep snd industrial
applicability
0 BxNo.tv  Lack ofunity of invention
DX B=No.V  Ressoned statement under Article 35(2) with regard 10 nowelty, Invertive step or
indostris] spplicahility; clistions snd explmations spporting such stetement
O BoxNo. Vi Certain documents cited
[] BoxNe VD  Certain deficts in the intemational application
[J BoxNo. VI  Certsin cheervations an the international appiication
Date of submission of the demand “Date of completion of this report
30 March 2005 10 Jum 2005 (10.06 2005)
Name and address of the IPRA/ US Asthorised officer
Mol SiopPCT, Atie: PEAUS
Commisslessys for Patents
W\mwm s
Pacsimile No. (703) 305-3230 Tolophons No. (ST1) 272-1399
Foun FCTAPEA/400 (covey shoct)(Jsmmry 2004) .

| Facmnule No.+41 Z2 740 14 35

I IRCRMUS NO.+81 L: 338 8Y /D

Form PCT/IB/332 (farmery 2004)
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY POT/USOAD33TS

BexNe. I Basis of the report
1. With regard to the langusge, this repart is based on the infernational application in the language in which if was filed,
[T} This report is based on transistions from the original langusge into the following language
which is the language of a translation furnished for the parposes of:
[J international search (under Rules 12.3 and 23.1(b)
[ pablication of the international application (under Rule 12.4)
D interational preliminary examination (under Rules 55.2 and/or 55.3)

2. With regard to the elements of the internationa! application, this report is based on (replacement sheets which have beex furnished
10 the receiving Office in response lo an invitation under Article 14 are referred to in this report as “originally Med” and are not
annexed fo this report):

Bd the intemational application as originatly filed/furnished

Bd the description:
pages 121 ascriginally filed/fimished
Pages*NONE received by this Authority on
pages®*NONE ~  received by this Authority on
B the claims:
pages 22-28 as originally filed/furnished
Pages*NONE  zs amended (together with any statement) under Article 19
PRges*NONE ~  received by this Authority on
pages® NONE received by this Authority on
E the drawings:
peges 1.2~ as originally filed/fornished
pages® NONE received by this Authority on
peges® NONE received by this Authority on

[C] a secmence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing

3 E The amendments have resulied in the cancellation of:
the description, pages NONE
the clairms, Nos_NONE

X
X
DX the awings, sheets/figs NONE
=
X

the sequence listing (specify): NONE
any tabie(s) related to the sequence listing (specify). NONE

4, [_-_] This repart has been established as if {some of) the smendments annexed to this report and listed below had ot boen made,
since they have been considered to go beyond the disclosure s filed, as indiosted in the Supplemental Box (Rule 70.2(c)).

the description, pages
the claims, Nos.
the drawings, sheets/figs
the sequence listing (specify):
any table(s) related to the sequence listing (specify):

*If item 4 applies, sonie or all of those sheets may be marked “superseded.”
Form PCTAPEA/409 (Box No. I) (Tanuary 2004)

00000
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Internationa] applicetion No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY | PCT/USO403375

BoxNe. V  Reasened statement under Article 35(2) with regard to novelty, inventive step or industrisl
applicabllity; citations and explanations supporting sich stalement

1. Statement
Novelty (N) Clims 149 YES
Claims NONE NO
Inventive Step (IS) Ciaims NONE YES
Claims ]-49 NO
Industrial Applicability (JA) Claims 149 YES
Claims NONE NO

2. Citations and Explanations (Rule 70.7)

Claims 1-49 lack an inventive step under PCT Article 33(3) as being obvious over BECK.  BECK discioses adding
an amino acid, e.g. up to 0.5% cysisins, and calcium chioride to a potsto or com product before cooking thereof. It would
have been obvious that the addilion of amino acki wil reduce the acrylamide level in the cooked food product since the
amount of the aminc acid in BECK is within applicant’s claimed range.

Claims 1-49 meet the criteria set out in PCT Article 33(4) since the claimed process is used (o make an edble food
product.
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From the INTERNATIONAL BUREAU

PCT

INFORMATION CONCERNING ELECTED

JUL 2 § 2005

OFFICES NOTIFIED OF THEIR ELECTION CAHOON, Colin, P.
Carstens, Yee & C .
P.O. Box 802334 == =i
Dallas, TX 75380
(PCT Article 31(7) and Rule 61.3) ETATS-UNIS D'AMERIQUE
Date of mailing (daymonthyeoar)
14 July 2005 (14.07.2005)
Applicant's or agent's file reference
CFLAY.0D178P IMPORTANT INFORMATION
Iniemational application No. intemnational filing date (daymonil/vear) Priorily date (daymonth/vear)
PCTAS2004/003375 06 February 2004 (06.02.2004) 21 February 2003 (21.02.2003)

Applicant
FRITO-LAY NORTH AMERICA, INC. formerly known as RECOT, INC. et al

§. The applicant iz hereby informed that the Intemational Bureau bas, according 1o Article 31(7), natified cach of the following Offices of its election:

EP: AT, BE, BG, CH, CY, CZ,DE, DK, EE, ES, F1, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SL, SK, TR
National: BG, CA, CN, CZ, DE, JP, KP, KR, MN, NO, PL, RO, RU, SK, US
2. The following Offices have waived the requirement for the notification of their clection; the motification will be sent (o them by the International Bureau
oaly upoa their request:

AP: BW, GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW

EA: AM, AZ, BY, KG, KZ MD, RU, TJ, TM

OA: BF, BJ, CF. CG. CL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

National: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BR, BW, BY, BZ, CH, CO, CR, CU, DK, DM, DZ, BC, BE, EG,
ES, Fl, GB, GD, GE, GH, GM, HR, HUIDIL,IN!SKB.KG KZ, LC,LK,LR,LS,LT,LU, LV, MA, MD,
MG, MK, MW, MX, MZ N .Nl.NZ. M, PG, PH, PT, SC, 8D, SE, SG, SL., SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VC, VN, YU, ZA, ZM

3 Slmlheebundl)m(m)mde:ﬂutegxp mofwm{mgndwniorhydgle.dnwﬁcmiiuﬁmdmhmnbjeﬂnu
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Hewever, in reapect of mont other desigasted Offices, the time limit of 30 months (or Iater) may nevertheless spply, See the Aanex o Form PCT/AB/30L
and, for details sbout she applicable time limits, Office by Office, sec the PCT Applicunr’s Guide, Volume 11, National Chapiers, the PCT Newsletser and
the WIPO Internet site, npdated regularly.

The International Bureau of WIPO Auiborized officer
&fm%’m . Ellen Moyse

mmmﬁmlﬁs . . | Pucsimile No+4122 3388975
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Este recibo debe ser utilizado |
(lmcrmentc para tramites de}

Marie Delprida Echieverry ¢ Hijos Ltia,
Marca: Iu (RIT LAY (339

Expadianty: e e

SUPERINTEMDENCIA DE INDUSTRIA ¥ COMERCIOD

MIT : B800175089-2

Wlﬂlhlklﬂlm
ieaci lios: A
RECIBO OFICIAL DE CAJA = 03 - 43,841 Yadicacion 1 LD  Dsiesinin tolios:

] Soca VYD NI 1595056
vwir FECHA = AGOSTO Z3 DE 2005 \vmite s W11 PO 309 Kk L1 4D PRESHUE

Gepmdenciar (09 DIVLIEN B MEWS ERCHMES

et CONSIBNACION s

BEPOSITANTE TIFD PAGD BANCO CUENTA No. PAGD FECHA PE0 Vr. PASD

MARID DELGADO ECHEVERRY COMSIGMACION  BANCO POPILAR  030-00110-6 147 23/08/2000 %,894,000.00

e C O NCEPT O thin

~mBBANT, RENTISTICD CONCEPTO TOTAL COMCEPTD
1 50005-01-01 GOLICITUDES 1 TRANITES DE S0L. DE PATEMTE DE IN 43,000,
111, B ] 443,000.00

80M: CUATROCIENTOS CUARENTA Y TRES MIL PESO0S

-

RECIBD DE CAJA APLICADO AL EIPEDIENTE No.
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Marcas —~ Polanios

Hiodelos - Disefios

Nombres Comarcinies — Ensafias
Propledsd Inisieciual
Ragisiros on el Exterior

Ragistros Ssnitarios INVIMA - ICA
Accionas Judiclgles -Administratives
Derecho Comercial - industrial
Asaaoria - Coriraios — Ofros
Comesponsaila a Nivel Mundial

MDE

H B B B B
Mario Dalgado Echaverry e Hijoa Ltda.

7223

D.C.- Colombla

Avda, 22 Park Way No. 37 - 31 OI. 202
Tals. (571} 2444008 — 3800824

Fex (571) zalm AA. No. 6207
E-mall: mde@nilelny. com

Mambrog ACPI - ASIPI - AIPP1

Abogados Consultores — Marcas y Patentes

The Undersigned, Thomas P. Schur, citiven, adult, and living in
Dallas, Tesws, United Stmtes, in  my position of legal
Representative of the company Frito-Lay North America, Inc.,
with its headquarters located at 7701 Legacy Drive, Plano, Teans
75024-4099, US, which is incorporated in the Stata of Delaware,
United States, grant ample snd  sufficient power of altamney to:
JAIME EDUARDO DELGADO VILLEGAS andfor
CLEMENCIA DELAADO VILLEQAS, attomneys, adulls,
residing in ¢ Bogotk (Colombia), so that on our behelf and
represeniation, cwry ut befare your office alt tipes of ermands
an especial procedures for the registration and renewsl of all
kinds of Product and Service tredemarks, deposits of name and
commereial logotipe, industrial models and dmwings, inventian
patents, utility models, ntegrated circuits, name of donmin,
Copyrights, plant varieties, agriculium], veterinary snd sanitary
registries, capacity certificates, renewnl, modification, tranafer,
ussignment and expsnsions snd to be responaible as general
attorneys, for the supervision of all matiers related to industrial
and Intelectual property, being cmpowered to  present and
withdmw objectioms, to present appeals, in request tesiimonies,
to receive documents, 1o pay legal fees, o mprove
exploitations, 1o agree on transsctions an  tradermark agreements
with third parties of legal entities, to abandon action, to
substitute and to carry out all the necessary actions before any
administrative authority of the aforementioned purposes’ in the
event that such procedures shall be transferred unto & judicial
field, the legal representatives are suthorized 1o ect as plamtifT
or defendant before the competent authorities, having an ample
power to setile, to submit to arbitration, to0 waive, to present
sppeals and all other necessury special facultics.

For that purpose, I kindly request to gran ample powers to our
atiomeys, who chall be sble tv exercise the functions
independently or collectively.

The present power of attomey revokes and cancels any gther
previous powers of sttorney given by the Company in the
territdry of the Colambisn Republic.

Sincerely,

Frito-Lay North America, Inc.

By:m? 5QU‘!..—-

Thormas P, Schur, Assistant Secretary

Notaria) Cortificate:

The undemigned Notary Public certifies that the preceding
signeture reading Thormes P. Schur is authentic; that signer is
Aasistant Secretary of Frito-Lay North America, Ine. of Plano,
Texas, United States, and that he is empowered 1o grant this
power, and that sald Company exists and is duly organieed in
sccordance with the laws of the State of Delawars, United
States.

All the foregoing facts are known io the Notary due to hisher
having examined the respective documents to which he/she, the
Nofary, aitests.

Granted and signed at Plano, Texas, on July @R, 2004.
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State of Texas.

This Power of Attoroey should be authenticatey
flled Nutarial certificate and legniixred by Apg
Colombian Consulate.
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Axntamente se dirige a  Usted
cindadano

mayor y vecino de
—_ parn  manifestarie que en mi
condicibn de Representanie - legal h fim
domicilinda en ¥
constitulda Loidalmente en
confiern poder general, amplio y suficlente a los Dres. JAIME
EDUARDO DELGADO VILLEGAS, yo CLEMENCIA
DELGADO VILLEGAS, Abogados, mayores y vecinog de
Bogowh, D.C. (Colombis), psrs que en nuestro nombre y
representacion adalanten ante Ustedes toda clase de diligenciay y
procedimientos especiales para el Registro y Renovacién en su
Despacho, de toda close de Marcas de Producto y Servicio,
Depdsitos de Nornbre y Ensefla Comercial, Diseflos Industriales
y Paientes de Invencidn, Patentes modelo de Utilided, Fsquemns
de Circultos integrados, Nombres de dominio, Derechos de
Autor, Varicdades vegetales, registros sgricolas, veterinarios y
sanitarios, certificados de capacided, renovacidn, modificecion,
tmspaso y ampliecidn dec los mismos y atiendan como
A] generales todo ssunto referente a In Propiedsd
Industrial ¢ inielectual, quedando ficultados para presentsr y
retirar Opasiciones, interponer recursos, solicitar  testimenios,
recibir  documentos, cancclar cosios  legales, probar
explowciones, aceptar transacciones, tegar & acuerdos marearios
con icrceras personas o entidades juridicas, desistir, suptimir y
hacer cusnto foere necessrio anto cusiquier wutoridad
administrative para los fimes ariba indicedos; y en caso de que
¢l procedimionto  debicre paser & conocimdento judicial, quedmn
facultsdos pars actuar como demandantes 0 dermandados ante tos
Jueces que sewn competentes, con  poder amplio, pudiendo
usnsar, someler 8 drbiros, desist, interponer recursos y con
tocaes las dervia facultades especiales que fueren necesarias.
Con ésie cbjeto, rveyo le confleran personeria suficlente a
nuestrus Apoderndos quienes podrin obrer en forma conjunta o
independiente.
El presents poder revoca y cancela cusntos poderes se hubieren
otorgado por In Compafifa con anterioridad a esta fecha en el
territorio de la Repdblica de Colombis
Abmtamente,

cC.

El inftuscrito Notario Piiblico certifica que la firma que antecede
y dice

¢ subéntica; que ¢l firmante cs

de

que tiene facultud pars otorgar este poder y que dicha compadils
existe y esti debidamente orgenizads de conformidad con ias
Leyes de .
Todos los hechos anteriores Je constan por haber examinado los
documentos respectivos y de todo ello da fe.

Dado y firmado en el
de de20

oz



Secretary of State
APOSTILLE
(Convention de La Haye du 5 Octobre 1961)

1. Country: United States of America

This public document

2. has been signed by CYNTHIA L HUDDLESTON

3. acting in the capacity of Notary Public, State of Texas

4. and bears the seal/stamp of CYNTHIA L. HUDDLESTON, Notary Public,
State of Texas, Commission Expires: 10-22-05

CERTIFIED

S. at Austin, Texas 6. on July 23,2004

7. by the Secretary of State of Texas

8. Certificate No. N-417700

9. Seal 10. Signature:
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PODER
Atentamente ese dirige a Usted Thowas P. Schur. ciludadano
mavor Vv vecino de Dallas. Texas. Estados Unidos. wvara
manifestarle gque en ml condicién de Reprresentante legal de la
firma Frito-Lay WNorth America. Inc.. domiciliade en 7701
Legacy Drive. Plano. Texas 75024-4098, [Estados Unildos,
confiero poder general. smrlio vy suficiente a los Doctores
JAIME EDUARDO DELGADO VILLEGAS, /o CLEMENCIA DELGADO
VILLEGAS. Abogado®. mavoree y vecinos de DBogotd, D.C.
(Colombia), para gque en nuestro nombre ¥ representacién
adelanten ante {stedes toda clase de diligencias vy
rroocedimientos especialee para el Registro y Renovacldn en su
Despacho. de toda clese de Marcas de Producto y Serviclo.
Nepbeitos de Nombre v Ensefla Comercial. Dieefios Industriales
v Patentes de Invencién. Patentes Modelo de Utllidad,
Esquemae de Circuitos Integrades. Nombres de  Dominio,
Derechos de Autor. Variedades Vemetales. registros agricolas.
veterinarios vy sanitarioce. certificadoe de capacldad,
renovacién. modificacién. traspeseoc vy ampliacién de los mismos
v atiendan comoc apoderadoe generales todo asunto referente a
la propiedad industrial e intelectusl. quedando facultados
vara vpresentar ¥ retirar Oposiclones. interponer recursos,
solicitar teetimonios. reclbir documentos., cancelar costos
legalee. probar explotaciones. aceptar transacciones. llegar
a acusrdos marcarios con terceras versonas o entldades
Juridicas. desistir. sustituir v hacer cuanto fuere necesario
ante cualauier autoridad administrativa vara los fines arriba
indicados: ¥ en casc de que el procedimisnto deblera pasar a

ronocimiento Judlcls hidan facultedoe para actuar como

demandantes o jnt te loe Jueces que sean
aerafenfeton
Traductor 8 | Ofiolal



zoc

competentes. con poder amplio. vpudiendo trensar. someter a
Arbltroe. desistir. interroner recursce y con todas las demés
facultades especiales que fueren necesariae.

Con éste objeto. ruego le confleran versoneria suficlente e
nuestros Apoderados quienes podrdn obrar en forma conjunta o
indevendiente.

El vresente vpoder revoca v cancela cuantos vpoderes ee
huhieren otorsado por la Compafiia con anterioridad a esta
fecha en el territorio de la RepGblica de Colombia.
Atentamente., Firmado por: Thomas P. Schur

Secretario Adjunto de Fritd-Lay North America. Inc.

Cortificanitn Notarial:
El infrascrito Notario Pablico certifice aque la firma que
antecade v dice THOMAS P. SCHUR es auténtica: que el firmante
As SECRETARIO ADJUNTO de FRITO-LAY NORTH AMERICA. IRC.. que
tiene facultad para otorgar este poder v que dicha compafiia
axiste y estd debidamente organizade de conformidad con las
Leves del Estado de Delaware. Estados Unidos.

Todoe loes hechos anteriores le constan vor haber examinado
los documentos respectivos v de todo ello da fé.

Dado v firmado en Plano. Texas.- a loe 20 diap del mes de
Julio de 2004,

Firmado v Sellado vor: Notarlo Pdblico

Estado de Texas. Condado de Collin

CYNTHUA L. HUDDLESTON

Fecha de Vencimlento: 10-22-2005

Este poder debe ser lemalizado con Avostille. Favor reducir a
Escritura Piblica ante Note




Al s

ESTADO TEXAS
Secretario de Estado
APOSTILLE
(Convention de La Have du 5 Octobre 1961)

1. Pais: Estados Unidos de América
El presente documento piblico...
2. ha sido firmado por . CYNTHIA L. HUDDLESTON ..
3- en su condicidén de . Nghgnin_EnhliQQ*_Eahndn_ﬂa_Inxna 2
4. lleva el sello/estampilla de C!NTHIA...L—H!IDDLEEM
Natario. mblmhmmwuwmm_su
Comisitn Notarial: 10-22-05. hae B

SE CEHTIFICA
5. en . Austin. Texan

6. el _dia_23 de Julioc del 2004 SR U X,
7. por el Segretario de Estado de Texas :_,: ‘
8. Certificado No. N=411700 -; ‘:' =
9. Sello 10. Firma:

Geoffrey 5. Connor
Secretario de Estado

La anterior es Traducclén Oficial de un documento presentado
originalmente en inglée. Esta +traduccién fue realizada por
GABRIEL RUEDA CHADID (Traduotor Oficial). Resolucién 5896 del

Mimustici.a.. por 1g stampo mi Sello v Firmo.

Bogotd D.C.
N 17,128 146 - 4
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
. USUARIO  RADIGADOR
PATENTEDEINVENCION / MODELO DE UTILIDAD () {.)
- mﬂm de que se soficlta la concesidn de una patente. {1} { /
- Datos de identificacidn del solicitante o de la persona que s¢ presenta la sollcilud. () { -
- Deseripelén de la invenclbn. () { l)/
- Dibujos de serestos pertinentes. () {

Comprobante de Pago de las tasas establecidas.
" COMPLETA () INCOMPLETA ( }. ()
DISERO INDUSTRIAL { )

Indicaclon de que se solicita el registro de Disefio Industriat { ) {)
Datos de identlficacion del solicitante o do la personaque presenta () ()
Ja solicitud. -

Rapreaentacion grafica o fotografica del Disefio industrial o muestra del

Material que Incorpora al disefio. (). ()
Comprobante de pago de !as tasas establecidas ) {)
COMPLETA () INCOMPLETA () ()

ESQUEMA DE TRAZADO ()

- Indicacién de que solicita el registro de un Esquema de trazado. { ) {)
- Datos de identificacion del soicitante o de la parsona que presenta
La solicitud.
Representacion grifica del esquema de trazado
Comprobante de pago de [as tasas establecidas.

COMPLETA () INCOMPLETA

A S, L,
L4 Tgt® el W
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Flrma Responsable:

Fecha:
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2020
Bogotd DC
Doctor
JAIME EDUARDO DELGADO VILLEGAS
Apoderado
FRITO - LAY NORTH AMERICA. INC. RECOT, INC.
REFERENCIA: Radicacién No. 05-91265

Solicitud Internacional PCT/US2004/03375
Fecha inicio fase nacional = 21-09-2005

Tramite 011
Evento 379
Actuacién 416
Oficio No. 799
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el expediente
indicado en la referencia, retine los requisitos de forma establecidos en la Decisién 486 de la
Comisién de la Comunidad Andina, el Tratado de Cooperacién en Materia de Patentes (PCT), el
Reglamento y la Circular Unica de la Superintendencia de Industria y Comercio, se envia el extracto
de Iz solicitud a la Oficina de Comunicaciones para efecto de su publicacién en la Gaceta de

Ciimplase . &1 0CT. 2005
Dado en Bogot DC

ZA CESPEDES DE VERGEL

202030



