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Supplemenial Box

In case the space in any of the preceding boxes is not sufficient.
{Continuation of

Box No. Vi
-Continued from Citations and Explanalions:

Claims 53 and 54/53 fack an inventive siep under PCT Article 33(3) as being obvious over Tombs and Tsubaki and further in view of
Zhang.

As per claim 53, Tombs and Tsubaki, in combination, disclose the methed of claim 82, bul Tombs does not disclose wherein said solution
comprises two or more isolated and purified plant proteins. Zhang discloses wherein said solution comprises two or maore isolated and
purified plant proteins {an agueous dispersion of complex coacervaies in stable jorm sultable for use in foods {consumable products} is
provided and can include whey protein, hydrolyvzed protein, lauric arginate, polylysing, casein or any combination thereof; paragraphs
0004}, {0006]). & would have been cbvious {0 a person of ordinary skill in the art, at the time of the invention, to have combined the
extracting a plant protein, as previously disclosed by Tombs, with the use of multiple proteins, as previously disclosed by Zhang, as the
previous disclosure by Tombs includes the use of plant proteins in food products, Zhang discloses the use of multiple proteins in the form
of a coacervate {o add {o food products (Zhang; paragraph [0004})), and a combination of these references would have resuited ina
supernior food product containing plant proteins.

As per claim 54/83, Tombs, Tsubaki and Zhang, in combination, disclose the method of claim 83, bul Torbs does not disclose wherein
said beverage is clear. Tsubaki discloses wherein said beverage Is clear (foods also include beverages, such as alcohalic beverages
{alcoholic beverages are clear); paragraph [0044]). It would have been obvious to 8 persen of ordinary skill in the art, at the time of the
invention, to have combined the method of extracting a plant protein, as previously disclosed by Tombs, with the the protein in & beverags,
as previousty disclosed by Tsubaki, as the previous disclosure by Tombs includes the use of a plant protein in a food product, Tsubakd
discloses the integration of the protein in food, which is uniformly dispersible throughout the food (Tsubakd: paragraph [Q0011) and a
combination of these references would have resulied in 2 food product containing additional protein from a plant source.

Claims 1-8, 9/1-9/8, 17-21, 22/20, 22/21, 52, 83, 84/52 and 84/53 have industrial applicability as defined by PCT Article 33{4) because the
subject matter can be made or used in industry.
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Supplemental Box

In casc the space in any of the preceding boxes is not sufficient.
Continuation of:
Box No. IV: Lack of Unity of Invention:

This application cordains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for ali inventions to be examined, the appropriate additional examination fees must be paid.

Group §: Claims 1-8, 17-21 and 52-54 are directad toward a consumable product comprising an isolated and purified plant protein, whersin
the isclated and purified plant protein has (i) a solubility in a solution of at least 25 g/L. al 3 temperaiure between about 2 degrees C ang
about 32 degress C, wherein the solution has a pH between 3 and 8, and has a sodium chloride content of & o 300 mM or (i} a solubility in
a solution of at least 1 mg/mi at 3 temperalre of between 30 degrees G and 110 degrees C, wherein the solution has a pH between § and
8 and has a sodium chioride content of 0 {o 300 mb, and a method of making said consumable product.

CGroup il Claims 17-21, 28-31, 37-44, 88-70 and 81-83 are directed toward a meat replica comprising a muscle replica, a conneclive tissue
replica; an adipose tssue replica, and a coacervate comprising one or more isolated and purified proteing, said adipose tissue replica
including one or more isolated plant proteins, one or more plant o aigal derived oils, oplionally a3 phospholipid, and a three-dimensional
matrix comprising fibers derived from non-animal sources, wherein said lipid and said protein are dispersed in said three-dimensional
matrix, and wherein said three-dimensional matrix stabilizes the struciure of the adipose tissue replica; and wherein the connective issue
replica comprises proteins assembled into fibrous structures by a solution spinning process.

Group il Claims 32-38 and 61-85 are directed toward a consumable product comprising a cold set gel comprising one or more isclaled
and purified proteing from a non-animal source and a salt, and a method of making sakd consumable product,

Group IV: Claims 47-49 are directed toward a consumable product compiising 3 heme-containing protein and () carbon monoxide andfor
{ii} & nitrite, wherein said consumable product dogs not comprise meat,

Group Vo Claim 51 s direcled toward a consumabie product comprising a gelled emulsion, said gelied emulsion comprising: a) an isolated
and purified protein; b} a first lipid that when not in said consumable product is solid at a selected termperature range; and ¢) 8 second lipid
that when not in sald consumable product is guid at said selected temperaiure range; wherein the melting temperature of the mixture of
said first and second lipids is similar to the melling temperature of lipids found in meat, and wherein said first and second lipids are plant
derived lipids or microbial derived lipids.

Groups Vi Claims 59, 80 and SEQ ID NO: 1 are directed toward a method for extending the shelf-life of a meat-free consumable product,
said method comprising adding a heme-containing protein fo said consumable product, wherein said heme containing protein axidizes
more stowly than myogiobin under equivalent storage conditions. (SEQ 1D NO: 1-27). + type Markush group.

The method for extending the shelf-life of a meat-free consumable product comprising adding & heme-containing protain (o said
consurnable product, wherein said heme containing protein oxidizes more siowly than myoglobin under equivatent storage conditions can
be searched to the exient thal it encompasses a sequence at least 70% identical to SEQ 1D NO: 1 (Vigna radiata amino acid sequence).
Additional sequences will searched upon the payment of additional fees. It is believed that Claims 59 and 60 {in-part) encompass this first
narned invention and thus these claims will be searched without fee to the extent that they encompass SEQ 1D NO: 1 (Vigna radiata aming
acid sequence). Failure to clearly identify how any paid additional invention fees are o be applied to the "+ group{s} will result in only the
first claimed invention to be searchediexamined. An exemplary election wouid be SEQ D NO: 2 (Methwviacidiphilum infernorum aming acid
sequance).

Groups VH+: Claims 71-73 and SEQ 1D NO: 1 are directed toward a method for imparting a beef like flavor 10 a consumable prodisct,
including a poultry or fish composition, comprising adding {o said consumable composition a heme-containing protein, wherein after
cooking, a beelike flavor is imparted {o said consumable.

Group Vi Claims 74-78 are directed toward 3 method of making a coacervate, said method comprising: a) acidifying a solution of one or
more plant proteins to a pH between 3.5 and 5.5, whersin said solution comprises 100 mM or less of sodium chioride; and b) isolating said
coacervale from said solution.

Group X Claims 81-83 are directed toward methods of minimizing undesirable odors in & composition comprising plant proteins.

Group X: Claim 84 s divected toward a chocolate flavored spread comprising: a) sugar; b) a chocolate flavoring: and ¢ a cream fraction
from a plant basad milk,

Group Xi: Claims 95-89 are directed toward a method for altering the texture of a consumable during or after cooking comprising
incorporating within the consumable one or more plant proteins with a low denaturation temperature.

Group Xik: Claims 100-104 are directad toward lissue replicas comprising a freeze-glignad non-animal protein.

. Continued Within the Next Supplemental Box-"*"-
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Supplemental Box

In case the space in any of the preceding boxes is net sufficient.
Continuation of;
Box No. IV: Lack of Unity of Invention:

The inventions listed as Groups X1 do not relate (o a single general inventive concept under PCT Fule 13,1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
inciude isolated and purified plant protein has (i) a solubllity in a solution of at least 25 g/l at a temperature Detwesn about 2 degrees ©
and about 32 degress C, wherein the solution has 3 pH between 3 and 8, and has a sodium chioride content of 0 to 300 mM or (i} a
solubility in 2 solution of at least 1 mg/ml at a temperature of batween 80 degrees C and 110 degrees C, wherein the salulion bas a pH
between 5 and 8 and has a sodium chioride content of § to 300 mM, not present in any other groups, the special technical fealures of
Group i including a meat replica comprising a muscle replica, a connective tissue replics; an adipese tissue replica, or a coacervate, which
are not present in any other group, the special technical features of Group I including a cold sel gel comprising one or more isolated and
purified proteins from a non-animal source and a salt, which are not present in any other Group, the special technical features of Group IV
including a consumable product comprising a heme-containing protein and (i) carbon monoxide andfor (i) a nitrite, not present in any other
group, the special {echnical features of Group V indluding a consumable product comprising a gelled emulsion, said gelled emulsion
comprising: a) an isclated and punfied protein; b} a first lipld that when not in said consumable product is solid at a selecied termperature
range; and ¢) a8 second lipid that when not in said consumable product is liguid at said selected temperature range; wherein the meiting
temperature of the mixture of said first and second fipids {s similar to the melting temperature of fipids found in meat, which are not not
present in any other group, the special technical features of Groups Vi+ including a method for exiending the sheif-life of 3 meat-free
consumable product, which are not present in any other group, the special technical features of Groups Vil+ including a method for
imparting a beef fike flavor to a consumable product, which are not present in any other group, the special technical Teatures of Group Vil
including 8 method of making a coacervate comprising: a) acidifying a solution of one or more plant proteins to a pH between 3.5 and 5.5,
which are not present in any other group, the special technical features of Group X including methods of minimizing undesirable odors in a
composition comprising plant proteins, which are pressnt in any other group, the special technical features of Group X including @
chocolate flavored spread, which are not present in any other Group, the special technical features of Group X! including a method for
altering the texture of a consumable, which not present in any other group, the special technical features of Group XKl including a
fresze-aligned non-animal protein.

Groups X share the technical features including consumables. Groups §, 1, V, VI, IX, X and Xi share the technical features including
plants. Groups §, H, Vill, IX and Xi share the technical features including plant proteins. Groups IV, Vi, Vs, VIl X, XI and XH share the
technical features including proteins. Groups |, I, V, Ve, XI and Xii share the technical features including termperature. Groups | and Vil
share the technical features inchuding pH. Groups {, i1} and Vill share the technical features including sodiun chioride. Groups i, Vs,
Y+, Vi and Xi share the technical features including @ method of making a consumable product. Groups i, it and Xii share the technical
features including a meat replica. Groups i and VIl share the technical features including a coacervate. Groups H and V shars the
technical features including plant or algal derived oils or lipids. Groups il and V share the technical features comprising an emulsion.
Groups 1 and V share the fechnical features including a gel. Groups IV, Vi+ and Vil+ share the technical features including a
heme-containing protein. Groups IV and Vi+ share the technical features including meat-free products. Groups Viv and Vii+ share the
technical features including a heme-containing protein comprising a sequence at least 70% identical to any of SEQ 1D NQs: 1-27.

Groups Vi+ share the technical features including a method for extending the shelf-iife of 2 meat-free consumabile product, sald method
comprising adding a beme-containing protein to sald consumable product, wherein said heme containing protein oxidizes more slowly than
myogiobin under eguivalent slorage conditions.

Groups Vii+ share the technical features including a method for imparting a beef iike flavor to a consumable product, including a poultry or
fish composition, comprising adding to said consumable composition a heme-contalning protein, wherein after cooking, a beef-like flavor is
impartad {o said consumable,

However, these shared technical fsatures are previcusly disclosed by WO 2001/015714 A1 (ZLOTKIN in view of US 2010/00748988 At o
Espeleta-Vega et al. (hereinafter '‘Espeleta-Vega"), US 2011/0083881 A1 to Sengupts, et al. (hereinafter 'Sengupta’), the publication
entitled 'Comparative Analysis OF Autoxidation OF Haemoglobin®’ by Jensen (hereinafter ‘Jensen'’), US 4,986,988 A to Yoo, st al.
{hereinafter Yooy and GenBank Accession AFK42304 by Krishnakumar, et al. {hereinafter ‘Krishnakumar').

Ziotkin discloses consumables {compositions including micronutrients (consumables); abstract) including plants {chicory
fructooligosaccharide {(dlanis), page 11, lines 15-18); proteins {proleing; page 15, lines 20-28}; temperature (temperature; page 17, lines
10-25); a method of making a consumable product {a process for producing a composition comprising micronuirnents {8 method of making
3 consumable product); page 8, lines 22-27); plant or algal derived oils or lipids (soybesn oil {plant or algal derived oils or lipids); page 15,
lines 1-4); meat-free products (cereals; purees of frull, vegelables, milk, vogurt, coltage cheese {meal-free produsis); page 18, lines 1-11},
and a mathod for preventing or reducing the discoloration and taste alteration of a food due to the addition of an ron compound thereto (s
method for preventing or reducing the discoloration and taste alteration of a food due to the addition of an iron compound thereto; page 14,
lines 21-28). :

Ziotkin does not disclose plant proteins; pH, sodium chioride; a meat replica; a coacervate; an emulsion; a geh & heme-containing protein;
a hema-containing proteln comprising a sequence at feast 70% identical to any of SEQ 1D NOs: 1-27; 3 mathod for extending the sheifife
of a3 meat-free consumable product, said method comprising adding a heme-containing protein o said consumable product, wherein said
heme containing protein oxidizes more slowly than myoglobin under equivalent siorage conditions; and a methed for imparling a beef ke
flavor to a consumable producy, including a poultry or fish composition, comprising adding to said consumable composition a
heme-containing protein, wherein afler cooking, a beef-like favor is imparted to said consumable.

S.Continued Within the Next Supplemental Box-***-
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Supplemental Box
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Continuation of:
Box No. IV: Lack of Unity of invention:

Espelata-Vega discloses plant proteins {vegetabie protein {plant proteins); abstract), pH (a pH modifier; paragraph [0010]), sodium chioride
{sall {sodium chioride); paragraph [0038]}, a meat repfica (substitute meat food product {a meat replica}; abstract); an emulsion (an
emulsion; paragraph [0011}): a gel {a gel; paragraph {00111}

Sengupia discloses a process for preparing coacervate gel particles comprising plant materials including proteins (a process for preparing
coacervate gel particles comprising plant materials including proteins; paragraph {0015]})

Jensen discloses a heme-containing protein (hemoglobin; abstract) wherein the oxidation of hemaoglobin and myoglobin is significanily
siower than free heme {oxidation of hemoglobin and myvoglobin is significantly siower than free heme; page 2028, column 1, paragraph 23,
and wharein the oxidation of tetrameric hemogliobin is significantly slower than either monomeric hemogiobin or myogiobin (wherein the
oxidation of tetrameric hemaoglobin is significantly slower than either monomeric hemoglobin or myoglobin; page 2038, coluran 1,
paragraph 1).

Yoo discioses a method for imparting {flavoring (imparting); abstract) 2 beel (cow (beef}; column 4, iings 26-32} like flavor to a consumable
product {flavor o a consumable product; abstract, column 2, lines 48-50), comprising adding o sald consumable composition a
heme-coniaining protein {comprising adding to said consumable a powdered blood product {comprising adding o said consumable
composition @ heme-containing protein); absiract), wherein after cooking, a beefike flavor is imparted to sald consumable {providing a
meat-like flaver (beef-like flavor is imparted to said consumable); column 3, lines 1-6}.

Krishnakumar discloses a heme-containing protein comprising 3 sequence at least 70% identical to SEQ 1D NO: 1 {a giabin {a
herne-containing proleln comprising a ssquence at least 70% identicat to SEQHD NO: 1}, page 1}

it would have been obvious to a person of ordinary skill in the ant, at the {ime of the invention, to have modified the disclosure of Ziotkin by
combining the consumable disclosed by Ziotkin with & meat replica, such as that disclosed by Espeleta-Vega, for providing the
micronutrients in the consumable in a form accepiable to a consumer, such as in a meat replica, for enhancing the nutrient content of a
meat replica, parlicularly the lron content of said replica, providing the previous disclosure of Ziotkin, Alse, it would have been obvicus to a
person of ordinary skill in the art, at the time of the invention, te have maodified the disclosure of Ziotkin regarding micronutrient-comprising
consurmables with the coacervate preparation process of Sengupta, for enabling the preparation of parliculates comprising the
micronulrients disclosed by Zlotkin using a plant polysaccharide, such as pectin, as disciosed by Sengupta, for providing micronutrdents in
a consumable and easiy digestible form o enable a consumer {o absorb the nutrients. Furthermore, it would have been obvious o a
person of ordinary skill in the art, at the time of the invention, {o have modified the disclosure of Ziotkin, for including the use of hemoglobin
in preference to free iron or other forms of iron, in order {o provide the ron to the consumer in a biclogically useful form and oxidation state.
Moreover, it would have been obvious 1o a person of ordinary skill in the art, at the time of the invention, to have therefore maodifiad the
disclosure of Ziotkin, for providing a method for extending the sheli-ife of 2 maat-fres consumable product, such as the consumables
disclosed by Ziotkin, said method comprising adding 8 heme-containing protein to said consumable product, wherein said heme containing
protein oxidizes more siowly than myoglobin under equivalent slorage conditions, such as adding hemeoglobin, based on the disclosure of
Jensen that tetrameric hemoglobin oxidizes more slowly than other forms of heme-containing proteing. Also, it would have baen chvious
to a parson of erdinary skill in the art to have modified the disclosure of Ziotldn, for including a meat-like Havoring including an
iror-containing protein based on the disclosure of Yoo, in order to provide a beef-like flavor to a consumable food, including a poultry or
fish compaosition, to provide a beef-flavored product not containing beet, but with lower fat, such as a consumable comprising a plant
protein, fish, or poultry protein. Finally, it would have been obvious to a person of ordinary siili in the art, at the time of the invention, to
have modified the disclosure of Zlotkin regarding micronutrient-comprising consumables comprising iron, for including a plant-based
iron-comprising proteing, such as the globin disclosed by Krishnakumar, in order to provide iron from non-gnimal sources having high
absarbability and utilization by a consumer.

Since none of the special technical features of the Groups XM inventions is found in more than one of the inventions, and since all of the
shared technical features are previvusly disclosed by a combination of the Zlotkin, Espelela-Vega, Sengupta, Jensen, Yoo and
Krishnakumar references, unity of invention is lacking.
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1736887
29 Non Patent Literature VanDenOuweland.pdf no 9
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Warnings:
Information:
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30 Non Patent Literature VBites_Cheezly.pdf no 2
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Warnings:
Information:
Vi S Arti Aged_R 319665
. egan_Sun_Artisan_Aged_Raw|
31 Non Patent Literature gan_oun_. -ged_ no 3
_Cheese.pdf
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Warnings:
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Warnings:
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Total Files Size (in bytes):| 611$& Eatent No. 10,039,306

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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U.S. Patent No. 10,039,306

Attorney's Docket No.: 38767-0010001 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit : Unknown
Serial No. . 14/796,970 Examiner . Unknown
Filed : July 10, 2015 Conf. No. : 8501

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Prior to examination, please amend the application as indicated on the following pages.
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First Named Inventor :  Marija Vrljic Attorney’s Docket No.: 38767-0010001 / M2CON-
Serial No. : 14/796,970 Track 1
Filed : July 10,2015

Page : 2 of 3

Amendments to the Specification:

Please amend the paragraph on page 1, lines 3-10, as follows:

--This application is a Continuation of, and claims the benefit of priority under 35 U.S.C.
§ 120 to, PCT/US2014/011361, which is a Continuation of, and claims the benefit of priority
under 35 U.S.C. § 120 to, U.S. Application Serial No. 13/941,211, filed July 12, 2013, which
claims the benefit of priority under 35 U.S.C. § 119(e) to U.S. Application Serial No.
61/908,634, filed November 25, 2013, and to U.S. Application Serial No. 61/751,816, filed

January 11, 2013; and this application is related to the following co-pending patent applications:
Application Serial No. PCT/US2012/46560; Application Serial No PCT/US2012/46552;
Application Serial No. 61[[,]] / 876,676, filed September 11, 2013; Application Serial No.
61/751,818, filed January 11, 2013, and Application Serial No. 61/611,999, filed March 16,

2012, all of which are incorporated herein by reference.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

First Named Inventor :  Marija Vrljic Attorney’s Docket No.: 38767-0010001 / M2CON-
Serial No. : 14/796,970 Track 1
Filed : July 10,2015
Page : 3of3

REMARKS

Applicant submits the foregoing amendments to make clarifications to the priority claim.
A Supplemental Application Data Sheet (ADS) is being filed concurrently herewith.
No fees are believe due. If this is incorrect, please apply any charges, or credits, to

Deposit Account No. 06-1050, referencing the above-indicated Attorney Docket Number.

Respectfully submitted,
/October 5, 2015/ /M. Angela Parsons/
Date:
M. Angela Parsons, Ph.D.
Reg. No. 44,282
Customer Number 26191

Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 769-7945

61212995.doc
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Electronic Acknowledgement Receipt

U.S. Patent No. 10,039,306

EFSID: 23685794
Application Number: 14796970
International Application Number:
Confirmation Number: 8501

Title of Invention:

METHODS AND COMPOSITIONS FOR CONSUMABLES

First Named Inventor/Applicant Name:

Marija Vrljic

Customer Number:

26191

Filer:

M. Angela Parsons/Judith Witzel

Filer Authorized By:

M. Angela Parsons

Attorney Docket Number:

38767-0010001

Receipt Date: 05-0CT-2015
Filing Date: 10-JUL-2015
Time Stamp: 09:23:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
44585
1 Request for Corrected Filing Receipt ReqCorrect.pdf no 1
e78a0118f6f0a52b2ed8966372dd0c e7a8
eeSbe
Warnings:
Information:
Metif-Exhibit+148Page1#45-0f 3341




Case No.: IPR2023-00209

69857 U.S. Patent Np. 10,039,306
2 Application Data Sheet SuppADS.pdf no 2
eb4fda240c86cdedad26f10c88a61e12cc80)
9cch
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
60562
3 PrelimAmend.pdf yes 3
7ed76614f1f014cb762df4777a8ab67f1d 15
a418
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3
Warnings:
Information:
Total Files Size (in bytes); 175004

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Attorney's Docket No.: 38767-0010001 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit : Unknown
Serial No. . 14/796,970 Examiner . Unknown
Filed : July 10, 2015 Conf. No. : 8501

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REQUEST FOR CORRECTED OFFICIAL FILING RECEIPT

Applicant submits the enclosed Supplemental Application Data Sheet (ADS) to correct
an inadvertent error made on the original ADS with respect to the priority claim. Please supply a
corrected Filing Receipt to the undersigned with respect to this application.

No fee is believed to be due. If this is incorrect, please apply any charges, or credits, to

Deposit Account No. 06-1050, referencing the above-indicated Attorney Docket Number.

Respectfully submitted,
/October 5, 2015/ /M. Angela Parsons/
Date:
M. Angela Parsons, Ph.D.
Reg. No. 44,282
Customer Number 26191

Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 769-7945

61212973.doc

Motif Exhibit 1148, Page 1747 of 3341



Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Application Data Sheet 37 CFR 1.76 Attorney Docket Number 38767-0010001

Application Number 14/796,970

Title of Invention METHODS AND COMPOSITIONS FOR CONSUMABLES

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The
following form contains the bibliographic data arranged in a format specified by the United States Patent and Trademark
Office as outlined in 37 CFR 1.76.

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(¢) or 120, and 37 CFR 1.78.

Prior Application Status Pending
Application Number Continuity Type Prior Application Number | Filing Date MM/DD/YYYY)
Continuation of PCT/US2014/011361 1/13/2014

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(¢) or 120, and 37 CFR 1.78.

Prior Application Status Pending
Application Number Continuity Type Prior Application Number | Filing Date MM/DD/YYYY)
Claims-the-benefit | 13/941,211 7/12/2013
PCT/US2014/011361 of Continuation
of

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(¢) or 120, and 37 CFR 1.78.

Prior Application Status Expired

Application Number Continuity Type Prior Application Number | Filing Date MM/DD/YYYY)
Claims priority to | 61/908,634 11/25/2013

PCT/US2014/011361
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U.S. Patent No. 10,039,306

Application Data Sheet 37 CFR 1.76 | Attorney Docket Number

38767-0010001

Application Number

14/796,970

Title of Invention METHODS AND COMPOSITIONS FOR CONSUMABLES

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(¢) or 120, and 37 CFR 1.78.

Prior Application Status Expired
Application Number Continuity Type Prior Application Number | Filing Date MM/DD/YYYY)
PCT/US2014/011361 Claims priority to | 61/751,816 1/11/2013

Signature:

for the form of the signature.

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4(d)

Signature /M. Angela Parsons/ Date 10/5/2015
(MM/DD/YYYY)
First Name M. Angela Last Parsons Ph.D. Registration 44,282
Name Number

61212985.doc
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U.S. Patent No. 10,039,306

PTO/SB/06'(09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD | Applcation or Docket Number | Fiing Date
Substitute for Form PTO-875 1 4/796,970 07/10/2015 D To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
P—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
| 10/05/2015 | A-1en PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | lodeem 1. 30 minus | - 30 _ 0 x 380 - 0
5 .
Independent R ; .
E 527 3@3’1.&%» 4 Minus 4 =0 x $420 = 0
= | [ application Size Fee (37 CFR 1.16(s))
<C  f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
v B vinus | - - xs -
= [ Independent . ; -
) (272€:r11.1esr1(h)) Minus = X $ =
Z | [ Appiication size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
/JULIET MCMILLAN/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/796,970 07/10/2015 1791 3360 38767-0010001 30 4
CONFIRMATION NO. 8501
26191 CORRECTED FILING RECEIPT

boBox 1020 9 LM

MINNEAPOLIS, MN 55440-1022
Date Mailed: 10/09/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Marija Vrljic, San Mateo, CA;
Sergey Solomatin, Mountain View, CA;
Rachel Fraser, San Francisco, CA;
Patrick O'Reilly Brown, Stanford, CA;
Jessica Karr, San Francisco, CA,;
Celeste Holz-Schietinger, East Palo Alto, CA;
Michael Eisen, Berkeley, CA;
Ranjani Varadan, Fremont, CA;
Applicant(s)
Impossible Foods Inc., Redwood City, CA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of PCT/US2014/011361 01/13/2014
which is a CON of 13/941,211 07/12/2013
and claims benefit of 61/908,634 11/25/2013
and claims benefit of 61/751,816 01/11/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 07/21/2015
page 1 of 3
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U.S. Patent No. 10,039,306

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/796,970

Projected Publication Date: 10/29/2015
Non-Publication Request: No

Early Publication Request: No
Title

METHODS AND COMPOSITIONS FOR CONSUMABLES
Preliminary Class
426
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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U.S. Patent No. 10,039,306

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/796,970 07/10/2015 Marija Vrljic 38767-0010001
CONFIRMATION NO. 8501
26191 PUBLICATION NOTICE
FISH & RICHARDSON P.C. (TC)
PO BOX 1022 IR A TR

MINNEAPOLIS, MN 55440-1022

Title:METHODS AND COMPOSITIONS FOR CONSUMABLES

Publication No.US-2015-0305390-A1
Publication Date:10/29/2015

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Attorney Docket No.: 38767-0010001 / Client Ref: M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic ArtUnit : 8501

Serial No. o 14/796,970 Examiner : Elizabeth A. Gwartney
Filed : July 10, 2015 Conf. No. : 8501

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION MAILED SEPTEMBER 17, 2015

In response to the Office Action mailed September 17, 2015, please consider the
following reply.
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Amendments to the Specification:

Please amend the sentence on page 35, lines 4-7, as follows:

The sequences and structure of numerous heme-containing proteins are known. See for
example, Reedy, et al., Nucleic Acids Research, 2008, Vol. 36, Database issue D307-D313 and
the Heme Protein Database available on the world wide web at [[http://]]

hemeprotein.info/heme.php.

Please amend the paragraph at page 36, lines 6-24, as follows:

The percent identity between two amino acid sequences can be determined as follows.
First, the amino acid sequences are aligned using the BLAST 2 Sequences (Bl2seq) program
from the stand-alone version of BLASTZ containing BLASTP version 2.0.14. This stand-alone
version of BLASTZ can be obtained from Fish & Richardson’s web site (e.g., at fr.com/blast on
the World Wide Web www-freemsblast!) or the U.S. government’s National Center for

Biotechnology Information web site (at ncbi.nlm.nih.gov on the World Wide Web
www-rebtalm-nth-gev). Instructions explaining how to use the Bl2seq program can be found in

the readme file accompanying BLASTZ. Bl2seq performs a comparison between two amino

acid sequences using the BLASTP algorithm. To compare two amino acid sequences, the
options of Bl2seq are set as follows: -1 is set to a file containing the first amino acid sequence to
be compared (e.g., C:\seql.txt); -j is set to a file containing the second amino acid sequence to be
compared (e.g., C:\seq2.txt); -p is set to blastp; -o is set to any desired file name (e.g.,
C:\output.txt); and all other options are left at their default setting. For example, the following
command can be used to generate an output file containing a comparison between two amino
acid sequences: C:\Bl2seq —i c:\seql.txt —j c:\seq2.txt —p blastp —o c:\output.txt. If the two
compared sequences share homology, then the designated output file will present those regions
of homology as aligned sequences. If the two compared sequences do not share homology, then
the designated output file will not present aligned sequences. Similar procedures can be

following for nucleic acid sequences except that blastn is used.
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Amendments to the Claims:

Please amend claims 1, 5, 7 and 12 as follows and please add new claims 31-46 as
follows. Please also cancel claims 6, 10 and 13-30 without prejudice to continued prosecution.
The claims and their status are shown below.

1. (Currently Amended) A method for imparting a beef-like flavor to a consumable

product, wherein the consumable product is a meat replica that comprises one or more plant

proteins, comprising adding, to the consumable, a anheterelogets heme-containing protein from

a non-animal source, wherein, after cooking, a beef-like flavor is imparted to the consumable.

2. (Original) The method of claim 1, wherein the heme-containing protein has an
amino acid sequence with at least 70% homology to the amino acid sequence set forth in SEQ ID
NO: 1.

3. (Original) The method of claim 1, wherein the heme-containing protein has a UV-
VIS spectrum that is substantially similar to that of myoglobin from an animal.

4. (Original) The method of claim 1, wherein the heme-containing protein is selected
from the group consisting of an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a
hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a myoglobin, an
erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a
cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a truncated
2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

5. (Currently Amended) The method of claim 1, wherein the meat replica
consumable comprises about 0.01% to about 5% of the heterelogeus heme-containing protein by
weight.

6. (Canceled)

7. (Currently Amended) A method for making a white meat replica composition

having a taste-ike beef flavor and aroma, wherein the meat replica composition comprises one or

more plant proteins, the method comprising adding a heme-containing protein from a non-animal

source to the white meat replica compositionsrespeetively.
8. (Original) The method of claim 7, wherein the heme-containing protein has an
amino acid sequence with at least 70% homology to the amino acid sequence set forth in SEQ ID

NO: 1.
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0. (Original) The method of claim 7, wherein the heme-containing protein has a UV-

VIS spectrum that is substantially similar to that of myoglobin from an animal.

10.  (Canceled)

11.  (Original) The method of claim 7, wherein the heme-containing protein is selected
from the group consisting of an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a
hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a myoglobin, an
erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a
cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a truncated
2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

12.  (Currently Amended) The method of claim 7, wherein about 0.01% to about 5%
by weight of the heme-containing protein is added to the white meat replica composition.

13.  (Canceled)

14. (Canceled)

15.  (Canceled)

16.  (Canceled)

17.  (Canceled)

18.  (Canceled)

19.  (Canceled)

20.  (Canceled)

21.  (Canceled)

22.  (Canceled)

23.  (Canceled)

24, (Canceled)

25.  (Canceled)

26.  (Canceled)

27.  (Canceled)

28.  (Canceled)

29.  (Canceled)

30.  (Canceled)

31.  (New) The method of claim 1, wherein the heme-containing protein is isolated.

Motif Exhibit 1148, Page 1758 of 3341



Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

First Named Inventor :  Marija Viljic Attorney’s Docket No.: 38767-0010001 / M2CON-
Serial No. : 14/796,970 Track 1
Filed : July 10, 2015
Page : 50f11

32.  (New) The method of claim 1, wherein the heme-containing protein is isolated
and purified.

33. (New) The method of claim 1, wherein at least one of the one or more plant

proteins is isolated.

34.  (New) The method of claim 1, wherein at least one of the one or more plant
proteins is isolated and purified.

35. (New) The method of claim 1, wherein the one or more plant proteins are selected

from the group consisting of rubisco, pea proteins, lentil proteins, or other legume proteins.

36. (New) The method of claim 33, wherein the pea proteins comprise pea albumin
proteins.
37. (New) The method of claim 1, wherein the one or more plant proteins are present

in the consumable product in an amount of between about 1% and about 30% by weight.

38.  (New) The method of claim 1, wherein the one or more plant proteins has a
solubility in an aqueous solution of at least 25 g/L at a temperature of between about 2°C and
about 32°C, wherein the aqueous solution has a pH between 3 and 8 and a sodium chloride
content of 0 to 300 mM.

39.  (New) The method of claim 7, wherein at least one of the one or more plant
proteins is isolated.

40.  (New) The method of claim 7, wherein at least one of the one or more plant
proteins is isolated and purified.

41.  (New) The method of claim 7, wherein the one or more plant proteins are selected

from the group consisting of rubisco, pea proteins, lentil proteins, or other legume proteins.

42, (New) The method of claim 37, wherein the pea proteins comprise pea albumin
proteins.
43, (New) The method of claim 7, wherein the one or more plant proteins are present

in the meat replica composition in an amount of between about 1% and about 30% by weight.

44, (New) The method of claim 7, wherein the heme-containing protein is isolated.
45.  (New) The method of claim 7, wherein the heme-containing protein is isolated
and purified.
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46. (New) The method of claim 7, wherein the one or more plant proteins has a

solubility in an aqueous solution of at least 25 g/L at a temperature of between about 2°C and
about 32°C, wherein the aqueous solution has a pH between 3 and 8 and a sodium chloride

content of 0 to 300 mM.
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REMARKS

Applicants respectfully request entry of the amendments and remarks submitted herein.
Claims 1, 5, 7 and 12 have been amended herein; support for these amendments is discussed
below. Claims 6, 10, 13 and 14 have been canceled herein without prejudice to continued
prosecution, and non-elected claims 15-30 also have been canceled without prejudice to
continued prosecution. In addition, new claims 31-46 have been added. Support for new claims
31-40 can be found, for example, in the originally filed claims, and at page 4, lines 7-11.

Claims 1-5, 7-9, 11, 12 and 31-46 are currently pending. Reconsideration of the pending

application is respectfully requested.

Restriction Requirement and Response to Restriction Requirement

As indicated in the current Office Action (OA) at pages 2-4, pending claims 1-30 were
restricted into three groups as follows: Group I, claims 1-14; Group II, claims 15-22; and Group
III, claims 23-30.

On August 27, 2015, the undersigned provisionally elected Group I, claims 1-14, via
telephone. Applicants hereby confirm the election of Group I, claims 1-14. This requirement for

restriction is not traversed.

Objections to the Specification

The disclosure is objected to because the Examiner indicated that it contains an
embedded hyperlink and/or other form of browser-executable code. The Examiner is requiring
deletion of any embedded hyperlink or other form of browser-executable code.

Applicants have removed any reference to embedded hyperlinks or other forms of
browser-executable code from the instant specification. In view of these amendments,

Applicants respectfully request that the objections to the specification be withdrawn.
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Claim Rejections - 35 U.S.C. § 102
Claim 7-9, 11 and 13 are rejected under pre-AIA 35 U.S.C. § 102(b) as being anticipated
by Jamieson (“Iroquois Stew With Beef, Chicken and Pork” — Bon Appétit, November 1995).

According to the Examiner

Jamieson discloses a method for making a Iroquois stew with beef comprising
adding beef to a composition of pork, chicken, flour, oil, onion, chicken broth,
carrots, bay leaves, all spice and potatoes. Given Jamieson discloses beef,
inherently the beef comprises a heme-containing protein including myoglobin.
Moreover, given the composition would comprise myoglobin from beef,
inherently the myoglobin would exhibit a VIS spectrum that would be identical
to that of myoglobin from an animal and an amino acid sequence at least 70%
homologous to that set forth in SEQ ID NO:1.

OA at page 5 (citations omitted).
Without acquiescing to the Examiner’s rejection, and solely to expedite prosecution of
the pending claims, independent claim 7 has been amended to be directed toward a method of

making a meat replica composition having a beef flavor and aroma by adding a heme-containing

protein from a non-animal source, where the meat replica composition comprises one or more

plant proteins. Support for these amendments can be found, for example, at page 12, lines 22-24;
page 15, line 17; page 16, lines 11-14; page 28, lines 9-10; page 29, lines 23-30; page 31, lines 2-
4; page 69, lines 25-26; page 82, lines 9-11; and page 114, lines 28-29.

Jamieson does not disclose a meat replica composition that contains one or more plant
proteins, and Jamieson does not disclose adding a heme-containing protein from a non-animal
source to a meat replica composition that contains one or more plant proteins. Thus, Jamieson
does not anticipate independent claim 7 as amended, and Applicants respectfully request that the

rejection of the pending claims under 35 U.S.C. § 102 over Jamieson be withdrawn.

Claims 7-9, 11 and 14 are rejected under pre-AIA 35 U.S.C. § 102(b) as being anticipated
by Foo (“Beef and Scallop Stir Fry” — Food & Wine, July 2001). According to the Examiner,

Foo discloses a method for making Beef and Scallop Stir-Fry comprising adding
beef to a composition of scallops (i.e., fish), chicken stock, soy sauce, rice
vinegar, cornstarch, sugar, crushed red pepper, vegetable oil, cloves, red bell
pepper, corn, scallions and fresh basil. Given Foo discloses beef, inherently the
beef comprises a heme-containing protein including myoglobin. Moreover,
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given the composition would comprise myoglobin from beef, inherently the
myoglobin would exhibit a VIS spectrum that would be identical to that of
myoglobin from an animal and an amino acid sequence at least 70%
homologous to that set forth in SEQ ID NO:1.

OA at page 6 (citations omitted).
Without acquiescing to the Examiner’s rejection, and solely to expedite prosecution of

the pending claims, independent claim 7 has been amended to be directed toward a method of

making a meat replica composition having a beef flavor and aroma by adding a heme-containing

protein from a non-animal source, where the meat replica composition comprises one or more

plant proteins. Support for these amendments is indicated herein.

Foo does not disclose a meat replica composition that contains one or more plant
proteins, and Foo does not disclose adding a heme-containing protein from a non-animal source
to a meat replica composition that contains one or more plant proteins. Thus, Foo does not
anticipate independent claim 7 as amended, and Applicants respectfully request that the rejection

of the pending claims under 35 U.S.C. § 102 over Foo be withdrawn.

Claim Rejections - 35 U.S.C. § 102/35U.S.C. § 103
Claims 1-6, 10 and 12 are rejected under pre-AIA 35 U.S.C. § 102(b) as anticipated by

or, in the alternative, under pre-AIA 35 U.S.C. § 103(a) as obvious over, Jamieson as evidenced
by Merriam-Webster (Definition of “heterologous” - www.meriam-
webster.com/dictionary/heterologous, downloaded September 10, 2015). According to the
Examiner:

While Jamieson discloses the addition of a heme-containing protein (in the
form of beef), the reference is silent with respect to a heterologous heme-
containing protein. Given broadly, the term heterologous means “derived from
another species” (see Merriam-Webster), since Jamieson discloses the
combination of meat species (i.e.,, pork, chicken and been), it is clear the
limitation requiring a heterologous (e.g., different from beef) heme-containing
protein has been satisfied.

In the alternative, absent evidence to the contrary, it would have been obvious
to one of ordinary skill in the art to have added a heme-protein from any source,
including a heterologous heme-protein and have arrives at the present invention.
Although the meme-protein is obtained from a different source (i.e., beef), the
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burden shifts to establish an unobvious difference between the claimed product
and the prior art product.

OA at page 8.
Without acquiescing to the Examiner’s rejection, and solely to expedite prosecution of
the pending claims, independent claim 1 has been amended to require that the consumable

product be a meat replica that comprises one or more plant proteins. In addition, Applicants

have removed the reference to “heterologous” from claim 1 and further amended claim 1 to

require that the heme-containing protein is from a non-animal source. Support for these
amendments can be found, for example, at page 12, lines 22-24; page 15, line 17; page 16, lines
11-14; page 28, lines 9-10; page 29, lines 23-30; page 31, lines 2-4; the paragraph bridging pages
37-38; page 69, lines 25-26; and page 82, lines 9-11.

Jamieson does not disclose a consumable product that is a meat replica and that contains
one or more plant proteins, and Jamieson does not disclose adding a heme-containing protein
from a non-animal source to such a consumable product. Therefore, Jamieson does not
anticipate independent claim 1 as amended. In addition, Jamieson does not contain disclosure
that would suggest to a skilled artisan that a heme-containing protein from a non-animal source
can impart a beef-like flavor to a meat replica. Thus, Jamieson, alone or in combination with the
definition cited by the Examiner, do not make obvious independent claim 1 as amended.

The pending claims are neither anticipated nor obvious over the cited references, in any
combination. Accordingly, in view of the amendments and remarks herein, Applicants
respectfully request that the rejection of the pending claims under 35 U.S.C. § 102 or, in the
alternative, under 35 U.S.C. § 103, be withdrawn.

CONCLUSION
Applicants respectfully request that claims 1-5, 7-9, 11, 12 and 31-46 be allowed. If a

telephone call to the undersigned would expedite prosecution, the Examiner is encouraged to do
S0.
This Response to Office Action is being filed within the three-month Shortened Statutory

Period for reply. Therefore, no fees are believed due. If this is incorrect, please apply any
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charges, or credits, to Deposit Account No. 06-1050, referencing the above-indicated Attorney

Docket Number.
Respectfully submitted,
/December 17, 2015/ /M. Angela Parsons/
Date:
M. Angela Parsons, Ph.D.
Reg. No. 44,282
Customer Number 26191
Fish & Richardson P.C.

Telephone: (612)335-5070
Facsimile: (877) 769-7945

61243213.doc
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Feanut jollied bean curd
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Abstract of CNT488303 {A}

A orystal peanut curd is prepared through immersing peanut in waler for 8 b, pesiing,
washing, grinding the mbdure of peanut and water twice, filtering by 120-mash gauzs,
rising less peanut mik with starch to oblain coagulant, bolling the fillerad peanut mill,
slowly adding sald coagulant while stirring, laving aside for 3 min, moulding and cooling
for 2 hr. Hs advantages are complete nutrients, good smell, and delicious 1aste.
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The bean curd producing precess adopis soybean and paanut as profein material and
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1
METHOD OF MODIFYING THE TEXTURE OF A PREPARATION

[0001] The invention relates fo 2 method of manufacturing sour milk ,
preparations, such as soured fresh dairy products by the use of a transgiuta-
minase enzyme and an enzyme-activating compound. The invention further
relates to a sour milk preparation manufactured by the method according to the
invention. The invention further refates to a method of modifying the texture of
sour milk preparations by means of a transglutaminase enzyme and an en-
zyme-activating compound.

BACKGROUND OF THE INVENTION

[0002] Conventionally, sour milk preparations have been manufac-
tured by acidifying milk with an acidifying agent specific to each product at a
suitable temperature. Lactobacillus bulgaricus and Streptococcus thermophilus
strains are conventionally used in the preparation of yoghurt, for example. Be-
fore acidifying, all necessary raw materials (sweetener, flavouring agents and
texturizers) are added to the milk, and the milk is then typically pasteurized and
homogenized. The milk is acidified to a pH specific to each product. Then, the
texture is broken for all products other than products of the viili (ropy sour milk,
a typical Finnish milk product) type and set-type yoghurts, necessary flavouring
agents {e.g. jam addition) are added, and the product is packaged. In the
manufacture of products of the viili type, viili mould is used in addition to lactic
acid bacterium starters. In contrast to other sour milk preparations, for products
of the viili type and set-type yoghurts, acidifying occurs in the package.

[0003] Conventionally, the dry substance content of milk is in-
creased or decreased for adjusting the texture of sour milk preparations. The
dry substance content can be increased by evaporating the milk or by the use
of powders. The protein content of the raw material milk affects the texture of
the end product in a manner allowing the texture of the sour milk preparation,
such as a soured fresh dairy preduct to be modified thicker or runnier by in-
creasing or decreasing the protein content. The protein content of the raw ma-
terial milk can be increased by evaporation or by the use of protein powder
addition. The protein powder may originate from milk, such as milk powder,
whey protein powder or casein protein powder, but proteins not originating
from milk are also usable. For some products, for example fermented milk,
thinning-down of the texture may be feasible. This may be influenced by the
addition of milk permeate, cheese whey, sour whey (quark whey, cottage
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cheese whey) or lactose fraction to the raw material milk. Liquids not originat-
ing from milk, such as water, may also be used fo liquidify the texture.

[0004] The use of a texture-modifying transglutaminase enzyme in
the manufacture of milk preparations, particularly sour milk preparations, is
known. In sour milk preparations, such as soured fresh dairy products (yo-
ghurt, set-type yoghurt, viili, fermented milk), the use of a transglutaminase
enzyme serves to harden the texture, modify the texture to be finer, and to re-
duce syneresis. The enzyme also serves to modify the texture thicker.

[0005] The transglutaminase enzyme catalyzes the generation of
covalent linkages between the glutamine and lysine amino acid residues pre-
sent in the protein molecules. When linkages are formed, ammonia is re-
leased. The enzyme was first used in Japan in the manufacture of surimi (seaf-
ish paste) products (Kuraishi, et. al., Food Rev Int. 17(2), 2001, pp. 221 to
246).

[0006] Patent publication EP 610 649 (Ajinomoto) describes a
method of pre-processing yoghurt milk with transglutaminase enzyme and in-
activating the enzyme before acidifying in connection with the pasteurization of
yoghurt milk. Patent publication EP 689 383 (Novo Nordisk A/S) discloses a
method of processing milk with transglutaminase enzyme, followed by acidify-
ing the milk to the desired pH and heat-treating the gel obtained. The thus-
formed gel may be used in the manufacture of yoghurt or cheese. Patent pub-
lication EP 1 206 912 (Friesland Brands B.V.) describes a method of adding
transglutaminase enzyme after the heat-treatment of milk, during the acidifying
step, and adding enzyme also after the acidifying. The method is characterized

- by adding enzyme always also after the acidifying. Patent publication JP
2001252011 (Koiwai Nyugo KK) discloses a method for the manufacture of
yeghurt, wherein i.a. transglutaminase enzyme is added in an acidifying step
when pH has dropped close to the value 5, and at this pH, acidifying is stopped
by transferring the yoghurts into cold storage.

[0007] A common feature in the above-described methods is the
use of transglutaminase enzyme only in the cross-linking. Patent publication
EP 1197 152 (Ajinomcto) discloses a cross-linking method, wherein milk is
pre-processed by means of a processing aid affecting the operation of trans-
glutaminase and the enzyme, by means of glutathione, for example. After the
processing, transglutaminase is inactivated by heai-treatment, and the milk is
used in the manufacture of various milk products. This method enables the
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cross-linking to be accomplished more effectively than processing with frans-
glutaminase alone. The method is particularly a pre-processing method of raw
material milk prior o conventional manufacture of milk products.

[0608] In the above-described methods, the enzyme, any process-
ing aid affecting the aciivity of the enzyme, and the acidifying agent used in
any particular case, are added to the reaction mixture in different processing
steps, and the enzyme, any processing aid affecting the activity of the enzyme
or the acidifying agent are not allowed to react simultaneously in the mixture.

[0009] It has now been surprisingly discovered that the addition of
transglutaminase enzyme, an enzyme-activating compound and an acidifying
agent to a protein source under such circumstances that the enzyme is active
upon the addition of the acidifying agent and/or during the acidifying, results in
a simpler method that requires fewer processing steps, which enables a reduc-
tion in the protein content of sour milk preparations, especially soured fresh
dairy products without any damage to or adverse effect on the texture of the
preparation.

BRIEF DESCRIPTION OF THE INVENTION

[0010] The invention relates to a method of manufacturing sour milk
preparations, such as soured fresh dairy products with the use of a transglu-
taminase enzyme, an enzyme-activating compound, and an acidifying agent by
the addition thereof to a protein source under such circumstances that the en-
Zyme is active upon the addition of the acidifying agent andfor during the acidi-
fying. The method enables the modification of the texture of soured fresh dairy
products more advantageously and easily than known methods. In addition,
the method enables a significant reduction in the protein content of soured
fresh dairy products without any damage to or adverse effect on the texture of
the preparation.

[0011] The method also relates to a soured fresh dairy product
manufactured by the method.

DETAILED DESCRIPTION OF THE INVENTION

[0012] it has now been surprisingly discovered that the addition of -
transglutaminase enzyme, an enzyme-activating compound, and an acidifying
agent to a protein source under such circumstances that the enzyme is active
“upon the addition of the acidifying agent and/or during the acidifying, enables
the modification of the texture of a sour milk preparation, such as a soured
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fresh dairy product significantly more efficiently than by the use of the above
described pre-processing method of raw material milk. The method according
to the invention, wherein the cross-finking oceurs during the acidifying, is about
20% more effective compared with a method wherein transglutaminase en-
zyme alone is used during acidifying. The method according to the invention

- enables the manufacture of sour milk preparations, especially soured or fer-
mented fresh dairy products, with a significantly lower protein content while the
texture remains the same as in sour milk preparations manufactured in the
conventional manner. This enables the manufacture of sour milk preparations,
especially soured or fermented fresh dairy products, at a lower raw material
cost level than in the manufacture of sour milk preparations at a conventional
protein level. Fermented or more generally soured fresh dairy products include
yoghurts, viili, fermented milks, quarks (a kind of low-fat curd cheese), fresh
cheeses, cream cheeses and soured cream products such as créme fraiche
and smetana, for example.

[0013] Transglutaminase enzyme (EC 2.3.2.13) catalyzes the gen-
eration of covalent linkages between the glutamine and lysine amino acid resi-
dues present in the protein molecules. Microbial transglutaminase preparations
acceptable for use in foodstuffs are commercially available. The manufacturers
recommend an enzyme dosage of 1 to 3 U/g of protein, depending on the use.

[0014] As the enzyme-activating compound, any compound pOsS-
sessing the necessary property may be used. For example, compounds whose
chemical actwaty is based on either reduction or oxidation are usable. As ex-
amples of reducing compounds may be mentioned glutathione, cysteine, y-
glutamyl cysteine, thiosulphuric acid, thioglycolic acid, sulphurous acid, ascor-
bic acid, erythorbic acid, dithiotreitol and salts thereof, accepted for use in
foodstuffs, NaBH,, tocopherol, fatty acid ester of gfycenne or lecithin. As an
example of oxidizers, formic acid may be mentioned.

[0015] The enzyme-activating compound is preferably glutathione.
Glutathione reduces whey proieins and its effect, when used together with
transglutaminase enzyme, is thought to be based on this property. Glutathione
may be used as such, as a commercially available purified compound, for ex-
ample. Alternatively, a glutathione-containing mixture may be used. As an ex-
ample of a glutathione-containing mixture accepted for use in the foodstuffs
industry, yeast extract may be mentioned.

[0018] The term ‘acidifying agent refers fo a microbiclogical starter
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or culture, a chemical acidifying agent or mixtures thereof.

[0017] Acidifying may be performed by fermenting with at least one
product specific culture andfor by using chemical acidifying agents, such as
organic or inorganic acids, for example.

[0018] in accordance with the method of the invention, transgluta-

-minase enzyme, the enzyme-activating compound, and the acidifying agent.
are added to the protein source under such circumstances that the ehzyme is
active upon the addition of the acidifying agent and/or during the acidifying.
This allows the enzyme and the enzyme-activating compound to be added to
the protein source before the addition of the acidifying agent, in connection
with the addition of the acidifying agent or after the addition of the acidifying
agent. It is essential to the method according to the invention that the circum-
stances after the addition of the enzyme and the enzyme-activating compound,
before the addition of the acidifying agent, or in a reverse order, after the addi-
tion of the acidifying agent, before the addition of the enzyme and the enzyme-
activating compound, do not change andfor are not changed in a manner
causing the enzyme to become inactive. Thus, in accordance with the inven-
tion, provided the enzyme is active upon the addition of the acidifying agent
and/or during the acidifying, the enzyme and the enzyme-activating compound
may be added to the protein source several hours, e.g. 2 to 10 hours, prior to
the addition of the acidifying agent. The circumstances where the additions are
performed in the method according fo the invention depend on the properties
of the enzyme used in the method. The properties of the enzymes, such as
activity and substrate-specificity, depend typically on the temperature and the
pH, for example. The transglutaminase enzymes commercially available at
present are active in a temperature range of from 0 fo 80°C, the enzyme be-
coming inactive at temperatures of over 80°C, and reaching its maximum activ-
ity at & temperature of about 50°C. In milk-based applications, the enzyme can
be used preferably at a temperature range of from 3 to 80°C. When fransglu-
taminase enzyme is used in connection with an oxidation reaction, the tem-
perature range is preferably from 20 fo 50°C. The transglutaminase enzymes
commercially available at present are active in a pH range of from 3 to 10,
reaching their maximum activity at a pH range of from 5 to 8. In milk-based
applications, pH is preferably between 3.5 and 7.5 or it is adjusted to said pH
value range. |

[0019] in the method accordiﬁg to the invention, raw material milk
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as such or pre-processed in the desired manner usually constitutes the protein
source. Decreasing the protein content of raw material milk may be mentioned
as an example of pre-processing. The protein level may be lowered also simul-
taneously with the addition of the acidifying agent. Milk permeate, whey, lac-
tose fraction, concentrates thereof or a mixture constituted by milk permeate,
whey, lactose fraction andfor concentrates thereof, for example, may be used
for decreasing the protein level. In addition, water, corn steep liquid, juice or
any other liquid suitable for foodstuffs use may be used for decreasing the pro-
tein level. The above-menticned liquids or mixtures thereof, suitable for de-
creasing the protein level, may be added up to 20 volume percent to the pro-
tein source used in the method. ‘ :

[0020] in this context, raw material milk refers to milk obtained from
an animal, e.g. a cow or a goat, as such or processed in various manners. Milk
may be processed for instance by removing fat or lactose from it, resulting in
fat-free, low-fat, lactose-free or low-lacicse milk. In this context, raw material
milk also refers to pre-processed or unprocessed milks used in the manufac-
ture of yoghurt, viili and fermented milk, for example, which persons skilled in
the art refer to as raw material milk for yoghurt, viili and fermented milk.

[0021] The milk may be fractionated for instance by means of chro-
matographic separation and/or micro, nano or uItra-filten‘ng into fractions
containing different amounts of different components, and the fractions may, in
tum, be used for adjusting the protein content of the milk as such or as differ-
ent mixtures thereof.

[0022] A milk permeate refers to a permeate that is obtained in the
ultra-filiering of milk and contains mainly lactose, ash and protein. The protein
content of the milk permeate depends on the filtering conditions, but is most
generally between about 0.2 to 0.4 percent by weight, typically about 0.3 per-
cent by weight of protein.

[0023] Whey refers {o the liquid, non-precipitated part of milk that is
separated from the curd in making cheese or curd cheese. The protein content
of whey is usually between about 0.5 and 0.7 percent by weight, typically about

- 0.6 percent by weight.

[0024] A lactose fraction refers to a fraction that is obtained as the
result of chromatographic separation and that contains mainly lactose, but also
proteins, for example. The protein content of the lactose fraction depends on
the separation conditions, but is most génerally between about 0.2 and 0.4
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percent by weight, typically about 0.3 percent by weight of protein. .

[0025] Furthermore, not only animal milk, but also liquids originating
from plants, such as oat, soy, rice or coconut mitk that are commercially avail-
able, may be used as the protein source. Oat, soy and rice milk may be indus-
trially manufactured in a pmcesé wherein grains or beans are crushed and the
desired nutrients extracted into a suitable liquid, such as water, which may also
contain oil, such as rapeseed alil, for example.

[0026] Fermented or more generally soured fresh dairy products re-
fer to soured fresh products based on milk(s} originating from animalk(s) and/or
plant(s).

[0027] With the exception of the addition of transgiutaminase en-
zyme and an enzyme-activating compound and the optional adjustment of the
protein content of the protein source, acidifying takes place in the same way as
for corresponding soured fresh dairy products manufactured conventionally by
the use of an acidifying agent suitable for each particular case and/or each
particular product, and suitable reaction conditions, however, in such a manner
that the enzyme remains active.

[0028] The method of the invention is suitable for the manufacture
of flavoured and non-flavoured fatty and fat-free, and homogenized and non-
homogenized fresh products. It is further suitable for the manufacture of lac-
tose-free and low-lactose (such as HYLA®) products.

[0029] in an embodiment of the invention, the method comprises
the following steps: |

addition of fransgiutaminase enzyme, an enzyme-activating com-
pound and an acidifying agent to a protein source,

acidifying,

recovering the product obtained.

[0030] In another embodiment of the invention, the method further
comprises a step of decreasing the protein content of the protein source by the
addition of liquid suitable for the purpose to the protein source. In this case, the
method comprises the following steps: ‘

addition of a liquid suitable for decreasing the protein content, such

-as milk permeate, whey, lactoss fraction, a concentrate thereof or a mixture
constituted by milk permeate, whey, lactose fraction and/or concentrates
thereof, to a protein source,

addition of transglutaminase enzyme, an enzyme-activating com-
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pound and an acidifying agent to the protein source,

acidifying,

recovering the product obtained.

[0031] In addition to these steps, the method of the invention pref-
erably comprises any other necessary manufacturing steps for accomplishing
the end product, such as the addition of jam and/or sugar and/or heat-
treatment (post-pasteurization).

[0032] An advantage of the method according fo the invention is
that it enables the utilization of raw material milk having a lower protein content
than in the use of the above-described, known methods. The protein content of
the raw material milk used in the method of the invention may be as low as
about 0.5 percent by weight, whereas the lower limit of the protein content is
within the range 2 to 3 weight percent when known manufacturing methods are
used, depending on the sour milk product. When known manufacturing meth-
ods are used, the protein content of yoghurt is typically within the range 3 to 5
percent by weight, of viili within the range 3 to 5 percent by weight, of fer-
mented milk within the range 3 to 5 percent by weight, and of drinkable yoghurt
within the range 2 tc 4 percent by weight. There is no actual upper limit for the
protein content, but in practice, a 10% protein content in raw material milk is
seldom exceeded in industrial manufacture of yoghurt, viili and/or fermented
milk.

[0033] An advantage of the method of the invention is that the
amount of enzyme required in the method is smaller than the amount required
when known methods are used. In the method of the invention, enzyme may
be used in an amount of 0.1 to 300 ppm, preferably 1 to 200 ppm. A smaller
amount of enzyme required results in clear cost saving in the production. In
addition, another advantage of the method aocord'ing to the invention is a sim-
plified manufacturing process, since extra method steps binding energy and
time can be omitted.

[0034] The invention also relates to a method of modifying the tex-

- ture of sour milk preparations, especially soured or fermented fresh dairy prod-
ucts, by means of transglutaminase enzyme and an enzyme-activating com-
pound. This method is characterized by adding the transglutaminase enzyme,
the enzyme-activating compound and the acidifying agent to a protein source
under conditions when the enzyme is active during the acidifying.

[0035] The following examples illustrate the present invention. They
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are in no way intended to restrict the claims.

Example 1. Preparation of yoghurt

[0036] In the example, it was studied how pre-processing of milk
with transglutaminase enzyme and glutathione in accordance with prior art and
processing with transglutaminase enzyme and glutathione together with an
acidifying agent in accordance with the present invention affected the
manufacturing process and the properties of the end preduct.

[0037] Reference yoghurt was manufactured from raw material milk
having a protein content of 4.2% and fat content of 2.5%, 0.252 g of Activa®
YG powder (Ajinomoto, contains i.a. transglutaminase and yeast extract)/1,000
.9 milk were added to the milk. The enzyme was allowed to act at a tempera-
ture of 6°C for 16 hours. The milk was then pasteurized at 92°C for 5 minutes
and cooled to a temperature of 42°C. Yoghurt starter culture was added and

- maturing occurred at a temperature of 42°C until pH had fallen to 4.5. 7

[00638] The test yoghurt according to the invention was manufac-
tured from raw material mitk having a protein content of 3.8% and fat content of
2.5%. The milk was pasteurized at 92°C for 5 minutes and cooled to a tem-
perature of 42°C. 0.171g/1,000 g milk of Activa® YG powder were added fo
the milk together with a yoghurt starter and was brought to maturity at a tem-
perature of 42°C until pH had fallen to 4.5. In the manufacture of the test yo-
ghurt, smaller amounts of transglutaminase enzyme and yeast extract were
used than in the manufacture of the reference yoghurt. In addition, the manu-
facture of the test yoghurt according to the invention differed from the
manufacture of the reference yoghurt in that the Activa® YG powder was
added together with the culture. | ,

[0039] The organoleptic quality and the viscosity of the yoghuris
were observed during 20 days. The method according fo the invention enabled
the use of milk having a protein level lowered from 4.2% o 3.8% as raw mate-
rial mitk without any weakening of the quality of the yoghurt. In contrast, the
texture of the test yoghurt was slightly thicker than the reference yoghurt (see
Table 1) and the amount of enzyme preparation was smaller than in the manu-
facture of the reference yoghurt. '
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Table 1. Viscosity of reference yoghurt and test yoghurt during the shelf-life.

Shelf-life [days] | Reference, viscosity [Pas] | Test yoghurt, viscosity {Pas]
' 2 1.9 2.3
20 2.1 : 25

Example 2. Preparation of yoghurt

[0040] In the example, it was studied how processing mitk with
transgiutaminase during acidifying in accordance with prior art and the use of a
yeast extract containing transglutaminase and glutathione during acidifying in
accordance with the present invention affected the manufacturing process and
the properties of the end product. 7 '

[0041] Reference yoghurt was manufactured from raw material milk
having a protein content of 4.2% and fat content of 2.5%. The milk was pas-
teurized at 82°C for § minutes and cooled to a temperature of 42°C. 0.252 g of
Activa® MP powder (Ajinomoto, contains transglutaminase)/1,000 g milk were
added to the milk, the yoghurt culture was added, and maturing occurred at a
temperature of 42°C until pH had falien fo 4.5. _

[0042] The test yoghurt according to the invention was manufac-
tured in the same way as the reference yoghurt except that in connection with
the culture addition 0.168g/1,000 g milk of Activa® YG powder containing
yeast extract was added instead of Activa® MP powder.

[0043] The method of the invention enabled the manufacture of yo-
ghurt of the same quality by using a 33% smaller enzyme preparation dosage
when Activa® YG powder that contains yeast extract was used as compared
with ordinary Activa® MP powder. Consequentiy, significant savings in enzyme
costs are obtained. '

Table 2. Viséosi’cy of reference yoghurt and test yoghurt

Shelf-ife [days] | Reference, viscosity [Pas] | Test yoghurt, viscosity [Pas]
3 2.2 ' 2.2
21 2.7 | 2.6
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Example 3. Preparation of yoghurt

{0044] In the example, it was studied how processing milk with
fransglutaminase enzyme and glutathione together with an acidifying agent in
accordance with the present invention in the manufacture of yoghurt and the
manufacture of yoghurt without processing with an enzyme in accordance with
prior art affected the manufacturing process and the properties of the end
product.

[0045] Reference yoghurt was manufactured from raw material milk
having & protein content of 4.2% and fat content of 2.5%. The milk was pas-
teurized at 92°C for 5 minutes and cooled to a temperature of 42°C. Yoghurt
acidifier was added to the milk, and maturing occurred at a temperature of
42°C until pH had fallen to 4.5.

[0046] The iest yoghurt according to the invention was manufac-
tured from raw material milk having a protein content of 3.65% and fat content
of 2.5%. The milk was pasteurized at 92°C for 5 minutes and cooled to a tem-
perature of 42°C. 0.15¢/1,000 g milk of Activa® YG powder were added to the
_milk together with the yoghurt culture, and maturing occurred at a temperature
of 42°C until pH had fallen to 4.5. in the manufacture of the test yoghurt ac-
cording to the invention, transglutaminase enzyme and yeast extract were
used in addition to the culture.

[0047] The method according to the invention enabled the use of
milk having a protein level lowered from 4.2% to 3.65% as raw material milk
without any weakening of the quality of the yoghurt. The viscosities of both yo-
ghurts were at the same level and the yoghurts could not be distinguished from
one anocther organoleptically.

Example 4. Preparation of set-type yoghurt

[0048} In the example, it was studied how processing milk with
transglutaminase enzyme and glutathione together with an acidifying agent in
accordance with the present invention in the manufacture of set-type yoghurt
and the manufacture of set-type yoghurt without processing with an enzyme in
accordance with prior art affected the manufacturing process and the proper-
ties of the end product.

[0049] Reference yoghurt was manufactured from raw material milk
having a protein content of 4.2% and fat content of 2.5%. The milk was pas-
teurized at 92°C for 5 minutes and cooled to a temperature of 42°C. Yoghurt
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culture was added to the milk, and maturing occurred at a temperature of 42°C
until pH had fallen to 4.5,

[0050] The test yoghurt was manufactured from raw material milk
having a protein content of 3.65% and fat content of 2.5%. The milk was pas-
teurized at 92°C for 5 minutes and cooled to a temperature of 42°C.
0.15g/1,000 g mifk of Activa® YG powder were added to the milk fogether with
the yoghurt acidifier and brought to maturity at a temperature of 42°C until pH
had fallen to 4.5. |

[0051] The method according to the invention enabled the use of
milk having a protein level lowered from 4.2% to 3.65% as raw material milk
without any weakening of the quality of the yoghurt. The consistencies of both
yoghurts were at the same level and the yoghurts could not be distinguished
from one another organoleptically.

Example 5. Preparation of viili

[0052] The test viili according to the invention was manufactured by
adding 94 g of milk permeate to 906 g of raw material milk for viili having a fat
content of 2.5%. The mixture was pasteurized at 93°C for 5 minutes and
cooled to a temperature of 65°C. The raw material was then homogenized at
85°C at a pressure of 200 bar. The raw material was then cooled to an acidify-
ing temperature of 24°C and viili culture and 88 mg of Activa® YG enzyme
preparation were added, ‘

[0053] Reference viili was manufactured in the same way as the
test viili except that 1,000 g of raw material milk for viili (fat content 2.5%) were
used and no milk permeate or Activa® YG enzyme preparation was added to
the milk. Both viilis were packaged in 200 g beakers and the viilis matured at a
temperature of 24°C until pH fell to 4.5, The viilis were then transferred to cold
storage. During a three-week storage time, the syneresis, the decomposition of
the viili on a dish, the taste and the texture were followed organoleptically. In
addition, consistency was measured at one week’s intervals.

[0054] The method according to the invention enabled the use of
miik having a lower protein level than the protein content of the milk used in the
manufacture of the reference viili in the manufacture of viili without any weak-
ening of the quality of the viili. Although the protein content of the viili manufac-
tured with the method of the invention was smaller (2.9%) compared with the
protein content (3.2%) of the reference viili, the organoleptic properties of both
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viilis were the same and their consistencies were almost equal.

Example 6. Preparation of fermented milk

[0055] The test fermented milk according to the invention was
manufactured by adding 180 g of milk permeate to 820 g of fat-free milk: The -
mixture was high-pasteurized at 90°C for 10 minutes and tempered to an acidi-
fying temperature of 24°C. Fermented milk culiures and 100 mg of Activa® YG
enzyme preparation were added. The milk was allowed to become acidified for
24 hours until pH was 4.5.

[0056] Reference fermented milk was manufactured in the same
way as the test fermented milk except that 1,000 g of fat-free milk were used
and no milk permeate or Activa® YG enzyme preparation was added to the
miik. Both fermented milks were then mixed and packaged into one-litre pack-
ages. The fermented milks were then transferred to cold storage. During a
three-week storage time, the syneresis, the taste and the texture were followed

- organoleptically. In addition, viscosity was measured at one week’s intervals.

[0057] The method according to the invention enabled the use of
milk having a protein level lowered from 3.3% to 2.7% as raw material milk
without any weakening of the quality of the fermented milk. The organoleptic
properties of both fermented milks were the same and their viscosities almost
equal.
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CLAIMS

1. A method of manufacturing a soured fresh dairy product,
characterized by adding a transglutaminase enzyme, an enzyme-
activating compound, and an acidifying agent to a protein source under such
circumnstances that the enzyme is active dun’ng acidifying, allowing to get acidi-
fied, and recovering the preparation obtained.

2. A method as claimed inclaim 1, characterized in that the
enzyme-activating compound is yeast exiract.

3. Amethod as claimed inclam1or2, characterized inthat
the enzyme-activating compound is giutathicne.

4. A method as claimed in any one of claims 1t0 3, character-
ized by adding the enzyme and enzyme-activating compeund fo the protein
source before addition of acidifying agent.

5. Amethod as claimed in anyone ofclaims 1103, character-
ized by adding the enzyme and enzyme-activating compound to the protein
source during addition of acidifying agent.

6. A method as claimed in anyoneofclaims1to4,character-
ized by adding the enzyme and enzyme-activating compound to the protein
source after addition of acidifying agent.

7. A method as claimed in any one of claims 1106, character-
ized by decreasing the protein content of the protein source used in the
method.

8. A method as claimed in claim 7, characterized by de-
creasing the protein content by adding milk permeate, whey, lactose fraction, a
concentrate thereof or a mixture constituted by milk permeate, whey, lactose
fraction and/or concentrates thereof.

9. A method as claimed in anyone of claims 1t0 8, character-
ized inthat the protein content of the protein source used in the method is at
least 0.5 percent by weight. '

10. A method as claimed in any one of claims 110 9, charac-
terized inthat the protein content of the protein source used in the method
is between about 0.5 and about 10 percent by weight.

11. A methed as claimed in any one of claims 1 to 10, charac-
terized inthat the protein source used in the method is raw material milk.

12. A method as claimed in any one of claims 1 to 11, ¢charac-
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terized in that the soured fresh dairy product is yoghurt, set-type yoghurt,
viili, or fermented milk.

13. A soured fresh dairy product, characterized inthatit has
been manufactured according to the method as claimed in any one of claims 1
to 11. ‘

14. A soured fresh dairy product as claimed in claim 13, charac-
terized in that the product is yoghurt, set-type yoghurt, villi or fermented
milk.

15. A method of modifying the texture of a soured fresh dairy prod-
uct, characterized by adding a transglutaminase enzyme, an enzyme-
activating compound, and an acidifying agent to a protein sotirce under such
circumstances that the enzyme is active during acidifying.
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Warnings:
Information:
1941880
4 Foreign Reference W02007060288A1.pdf no 20
260f816dbd32bd8c24ca5554c20178571¢9
6d7¢5
Warnings:
Information:
30809
5 Fee Worksheet (SB06) fee-info.pdf no 2
8d6a911111b71d02648ee2a3a46585f960¢|
6ab4b
Warnings:
Information:
Total Files Size (in bytes): 2315477
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U.S. Patent No. 10,039,306
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Attorney's Docket No.: 38767-0010001 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit . Unknown
Serial No. . 14/796,970 Examiner - Unknown
Filed : July 10, 2015 Conf. No. : 8501

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 Form. A foreign patent
document is enclosed. A copy of the video reference is being sent via Express Mail.

This statement is being filed after a first Office Action on the merits, but before receipt of
a Final Office Action or a Notice of Allowance. A submission fee in the amount of $180 as
required under 37 CFR § 1.17(p) is being paid with this statement. Please apply any other
charges, or credits, to Deposit Account No. 06-1050, referencing the above-indicated Attorney
Docket Number.

Please contact the undersigned if there are any questions regarding this Statement.

Respectfully submitted,

/February 11, 2016/ /M. Angela Parsons/
Date:
M. Angela Parsons, Ph.D.
Reg. No. 44,282
Customer Number 26191

Fish & Richardson P.C.
Telephone: (612)335-5070
Facsimile: (877) 769-7945

61279833.doc
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U.S. Patent No. 10,039,306

Attorney's Docket No.: 38767-0010001 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit :  Unknown
Serial No. 1 14/796,970 Examiner :  Unknown
Filed : July 10, 2015 Conf.No. : 8501

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES
MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 Form. A foreign patent.
document is enclosed. A copy of the video reference is being sent via Express Mail.

This statement is being filed after a first Office Action on the merits, but before receipt of
a Final Office Action or a Notice of Allowance. A submission fee in the amount of $180 as
required under 37 CFR § 1.17(p) is being paid with this statement. Please apply any other
charges, or credits, to Deposit Account No. 06-1050, referencing the above-indicated Attorney
Docket Number.

Please contact the undersigned if there are any questions regarding this Statement.

Respectfully submitted,

/February 11, 2016/ /M. Angela Parsons/
Date:
M. Angela Parsons, Ph.D.
Reg. No. 44,282
Customer Number 26191
T'ish & Richardson P.C.

Telephone: (612) 335-5070
Facsimile: (877) 769-7945

61279833.doc
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U.S. Patent No. 10,039,306

Sheet _1 of 1
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0010001 14/796,970
Information Disclosure Statemenl Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) July 10, 2015
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class [ Subclass | Yes No
1. WO 2007/060288 | 5/31/2007 WIPO

Other Documents (include Author, Title, Date, and Place of Publication)

Examiner | Desig.
Initial ID

Document

Submission)

"Rethink Meat," Presented at the 6th Annual Sustainable Innovation Forum at the 2015 United
) Nations Climate Change Conterence (aka COP21), Paris, France, December 7-8, 2015, retrieved on
) 2/1/2016, https://amp.twimg.com/v/7¢7f7084-b173-42cb-bc12-723f35994dff, 1 page (Video

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with

next communication to applicant.

Substitute

Motif Exhibit

Disclosure Form
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

ARTIFACT SHEET

Enter artifact number below. Artifact number is application number +

artifact type code (see list below) + sequential letter (A, B, C ...). The first

artifact folder for an artifact type receives the letter A, the second B, etc..

Examples: 59123456PA, 59123456PB, 59123456ZA, 591234567B
14796970ZA

Indicate quantity of a single type of artifact received but not scanned. Create

individual artifact folder/box and artifact number for each Artifact Type.

CD(s) containing;:
computer program listing
Doc Code: Computer Artifact Type Code: P
pages of specification
and/or sequence listing
and/or table Artifact Type Code: S
Doc Code: Artifact

content unspecified or combined
Doc Code: Artifact Artifact Type Code: U

Stapled Set(s) Color Documents or B/W Photographs
Doc Code: Artifact  Artifact Type Code: C

Microfilm(s)
Doc Code: Artifact  Artifact Type Code: F

Video tape(s)
Doc Code: Artifact  Artifact Type Code: V

Model(s)
Doc Code: Artifact  Artifact Type Code: M

Bound Document(s)
Doc Code: Artifact  Artifact Type Code: B

Confidential Information Disclosure Statement or Other Documents
marked Proprietary, Trade Secrets, Subject to Protective Order,

Material Submitted under MPEP 724.02, etc.
Doc Code: Artifact  Artifact Type Code X

1 Other, description: DVD
Doc Code: Artifact  Artifact Type Code: Z

March 8, 2004
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U.S. Patent No. 10,039,306

o PATENT

%, £ Attorney Docket No.: 38767-0010001
"

¢ Theprs ‘Ei:/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Marija Vrljic

Serial No.: 14/796,970
Filed: July 10, 2015
Title METHODS AND COMPOSITIONS FOR CONSUMABLES

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

NECLARATION OF MAILING BY “EXPRESS MAIL”
Zakk Young declares as follows:
1. I reside at:

3200 RBC Plaza
60 South Sixth Street
Minneapolis, MN 55402

and am an employee of:

Fish & Richardson P.C.
3200 RBC Plaza

60 South Sixth Street
Minneapolis, MN 55402

2. On Fcbruary 11, 2016, I deposited in the mail, “Express Mail Post Office to
Addressee” service of the United States Postal Service, the contents of the envelope for which
“Express Mail” receipt No. 726792632 was issued addressed to the Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450.

3. Attached hereto is a true copy of the “Express Mail” receipt No.
EM726792632US.

| 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 willful false statements may jeopardize the validity of the above-identified
application or any patents issued thereon.

Date: February 11, 2016 /Zakk Young/
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306 *

OPAgS . .
o Electronic Acknowledgement Receipt
Z
©
) EFSID: 24888715
<. &
NS <€ I
%Wu@ Application Number: 14796970
International Application Number:
Confirmation Number: 8501
Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES
First Named Inventor/Applicant Name: Marija Vrijic
Customer Number: 26191
Filer: M. Angela Parsons/Nikki Krahler
Filer Authorized By: M. Angela Parsons
Attorney Docket Number: 38767-0010001
Receipt Date: 11-FEB-2016
Filing Date: 10-JUL-2015
Time Stamp: 13:17:30
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account

Payment was successfully received in RAM $180

RAM confirmation Number 12907

Deposit Account 061050

Authorized User FISH & RICHARDSON P C

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Case No.: IPR2023-00209

U.S. Patent No. 10,039,306

File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip; (if appl.)
. " 61749
] Information Disclosu_re Statement (IDS) IDS_TRANSMITTAL pdf no 1
Form (SBOB) )
62b0cdO7bdd3asaudabysdabyadotteve
929169
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
105519
Information Disclosure Statement {IDS)
2 Form (SB0B) IDS-1449.pdf no 1
41d2004e 1 34c 1 9dcasbOfodbe863706becd]
8d358
Warnings:
Information:
This is not an USPTO supplied 1DS fillable form
175520
3 Non Patent Literature Rethink_Meat_Video.pdf no 1
17ef30f cf6: 12324]
5e8f
Warnings:
Information:
1941880
4 Foreign Reference WO2007060288A1.pdf no 20
260f816dbd32bdBc24cas5 54201765719
Warnings:
information:
30809
5 Fee Worksheet (SB06) fee-info.pdf no 2
Bd63911111b71dt 2
6abdb
Warnings:
Informatinn
Total Files Size (in bytes); 2315477
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503,

New Applications Under 35 U.S.C. 111

if a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Electronic Patent Application Fee Transmittal

Application Number:

14796370

Filing Date:

10-Jui-2015

KA
FEB 11 2015 >
A

>
«©
J

¢

Title of Invention:

METHODS AND COMPOSITIONS FOR CONSUMABLES

First Named Inventor/Applicant Name:

Marija Vrljic

Filer:

M. Angela Parsons/Nikki Krahler

Attorney Docket Number:

38767-0010001

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-1otalin
usD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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U.S. Patent No. 10,039,306

Description FeeCode | Quantity Amount s“agg(t:)' in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/796,970 07/10/2015 Marija Vrljic 38767-0010001 8501
26191 7590 0212512016
EXAMINER

FISH & RICHARDSON P.C. (TC) | |
PO BOX 1022 GWARTNEY, ELIZABETH A
MINNEAPOLIS, MN 55440-1022

| ART UNIT | PAPER NUMBER |

1791
| NOTIFICATION DATE | DELIVERY MODE |
02/25/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PATDOCTC @fr.com
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Case No.: IPR2023-00209
U.S. Patent No. 10.039.306

Application No. Applicant(s)
] .. ) 14/796,970 VRLJIC ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
ELIZABETH GWARTNEY 1791

All participants (applicant, applicant's representative, PTO personnel):

(1) ELIZABETH GWARTNEY. (3) Patrick Brown, Myra Pasek, Alison Davis.

(2) Angela Parsons, Teresa Lavoie and lan Lodovice. (4)Michele Jacobson, Erik Kashnikow, Assaf Zilbering.

Date of Interview: 2/1/2016.

Type: [ Telephonic [ Video Conference
X Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [X] Yes [ No.
If Yes, brief description:

Issues Discussed [J101 [J112 [J102 X103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

February 1_2015_ representatives from Impossible Foods and Atforneys/Agents for Applicants met in person at the
USPTO with USPTO Examiners and SPEs to discuss US Application No. 14/796.970 and related cases. In the
interview Mr. Patrick Brown discussed the background, mission and technology of Impossible Foods. Ms. Alison Davis
demonstrated preparation of raw product of the invention and prepared samples for tasting. Angela Parsons and lan
Lodovice discussed the pending claims and how they differ from the prior art. While no agreements were made, the
Examiner and SPE Michele Jacobson agreed to a follow-up telephone interview on February 8. 2016.

On February 8, 2015_ Attorneys/Agents for Applicants, Angela Parsons and lan Lodovice discussed possible claim
amendments to distinguish the heme-containing proteins obtained from animal sources and the claimed heme-
containing proteins obtained from plant sources. No agreement was reached .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

X Attachment

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1791

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20160218
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Case No.: IPR2023-00209

Summary of Record of Interview Requirements U.S. Patent No. 10,039,306

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Case No.: IPR2023-00209

Application No. Applicant(s)>- Patent No. 10,039,306
14/796,970 VRLJIC ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ELIZABETH GWARTNEY 1791 ’S\ltgtus

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 12/17/2015.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)X] This action is FINAL. 2b)[] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-5,7-9.11,12 and 31-46 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1-5,7-9.11,12 and 31-46 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) & Interview Summary (PTO-413)

. . Paper No(s)/Mail Date. 2/1/2016 .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) l:l Other-

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Application/Control Number: 14/796,970 Page 2
Art Unit: 1791

DETAILED ACTION
1. The present application is being examined under the pre-AlIA first to invent provisions.
2. The Amendment filed December 17, 2015 has been entered. Claims 6, 10, 13 and 14
have been cancelled, non-elected claims 15-30 have been cancelled and new claims 31-46 have
been added.
3. The previous rejections under 35 U.S.C. 102 and 35 U.S.C. 103 have been withdrawn in
light of Applicants' amendment and remarks filed December 17, 2015. However, upon further
consideration, a new grounds of rejection is made as set forth below.
Election/Restrictions
4. Applicants’ election without traverse of Invention I, claims 1-14 in the reply filed on
December 17, 2015 is acknowledged.
Claim Rejections - 35 USC § 112

5. The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

6. Claims 36 and 42 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AIA the
applicant regards as the invention.

7. Claims 36 and 42 recite the limitation "wherein the pea proteins" in line 1. There is

insufficient antecedent basis for this limitation in the claim. Claim 36 depends from claim 33,
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and claim 42 depends from claim 37, which only require that the one or more plant proteins be
isolated.

Claim Rejections - 35 USC § 103
8. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

9, The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under pre-
ATA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.
10. This application currently names joint inventors. In considering patentability of the
claims under pre-AIA 35 U.S.C. 103(a), the examiner presumes that the subject matter of the
various claims was commonly owned at the time any inventions covered therein were made
absent any evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and invention dates of each claim that was not commonly owned at the

time a later invention was made in order for the examiner to consider the applicability of pre-
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AIA 35 U.S.C. 103(c) and potential pre-AIA 35 U.S.C. 102(e), (f) or (g) prior art under pre-AIA
35U.S.C. 103(a).

11. Claims 1-5, 7-9, 11, 12 and 31-35, 37-41 and 43-46 are rejected under pre-AlIA 35
U.S.C. 103(a) as being unpatentable over Espeleta Vega et al. (US 2010/0074998).

Regarding claims 1-4, 7-9, 11, 31, 32, 44 and 45, Espeleta Vega et al. disclose a method
of preparing a meat substitute food product comprising the steps of: (a) hydrating at least one
vegetable protein mixed with water and at least one colorant; (b) mixing at least one meat
product (e.g. beef) with the hydrated vegetable protein (e.g. soy or pea); (c) mixing units of
texturized material and flavoring units (e.g. beef flavor) to the mixture of meat product and
hydrated vegetable protein to obtain a prepared food paste; (d) cooking the prepared paste; and
(e) forming the cooked paste to give a presentation similar to a meat product (Abstract, [0015]-
[0023], [0038], [0040]).

Further, Espeleta Vega et al. disclose wherein flavoring units are added in a dosed
manner and can be units with a flavor of meat, i.e. beef ([0040])

Given Espeleta Vega et al. disclose a meat substitute food product comprising beef,
intrinsically the product would include a heme-containing protein (e.g. a hemoglobin or a
myoglobin). Moreover, given the composition would comprise myoglobin from beef,
intrinsically the myoglobin would exhibit a VIS spectrum that would be identical to that of
myoglobin from an animal and an amino acid sequence at least 70% homologous to that set forth
in SEQ ID NO: 1.

Regarding the source and process of obtaining (i.e. isolated and purified) the heme-

containing product, it is noted that these limitations do not differentiate the meat substitute food
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product of Espeleta Vega et al. and the product resulting from the claimed method. Even though
the heme-containing protein of Espeleta Vega et al. is obtained from a different source and
method, i.e. animal, the burden shifts to applicant to come forward with evidence establish an
unobvious difference between using the claimed heme-containing protein and one obtained from
an animal source.

Regarding claims 5 and 12, Espeleta Vega et al. disclose all of the claim limitations as
set forth above.

While Espeleta Vega et al. disclose a meat substitute food product comprising heme-
containing protein from meat, i.e. an animal source, the reference is silent with respect to the
amount.

Given Espeleta Vega et al. generally disclose the addition of at least one meat product to
hydrated vegetable protein and in one example disclose a meat substitute food product
comprising approximately 2.5% beef (see Example 1/[0075]-[0082]), it would have been
obvious to one of ordinary skill in the art to have adjusted, in routine processing, the amount of
beef (and resulting heme-containing protein) in the meat substitute food product of Espeleta
Vega et al. to obtain the desired balance between texture and flavor.

Regarding claims 33, 34, 38, 39, 40 and 46, Espeleta Vega et al. disclose all of the claim
limitations as set for above.

Given Espeleta Vega et al. disclose vegetable protein in the form of a concentrated
protein, isolate, flour, pellets or combinations thereof, it is clear Espeleta Vega et al. disclose

isolated and purified forms of vegetable protein. Moreover, given Espeleta Vega et al. disclose
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vegetable proteins similar to those presently claimed, intrinsically the proteins would exhibit the
claimed solubility properties.

Regarding claims 35 and 41, Espeleta Vega et al. disclose all of the claim limitations as
set forth above. Given Espeleta Vega et al. disclose vegetable protein generally, it would have
been obvious to one of ordinary skill in the art at the time of the invention to have used any
vegetable protein including pea, lentil and other legume proteins, and arrive at the claimed
invention.

Regarding claims 37 and 43, Espeleta Vega et al. disclose all of the claim limitations as
set forth above. Further, Espeleta Vega et al. disclose a meat substitute food product comprising

about 12% by weight vegetable protein (see Example 1-[0075]-[0082]).

12. Claims 1-5, 7-9, 11, 12, 31-35, 37-41 and 43-46 are rejected under pre-AIA 35 U.S.C.
103(a) as being unpatentable over Hseih et al. (US 2012/0093994) in view of Proulx et al.
("'Iron Bioavailability of Hemoglobin from Soy Root Nodules Using a Caco-2 Cell Culture
Model" - J. Agric. Food Chem.* 2006, p. 1518-1522).

Regarding claims 1, 4, 7, 11, 37 and 43, Hseih et al. disclose a process of for making a
structured plant protein product (i.e. meat analog), the process comprising extruding a mixture
under conditions of elevated temperature and pressure to form the structured plant protein
product, wherein the structured plant protein product comprises protein fibers that are
substantially aligned, and wherein the structured plant protein product has a moisture content that
is at least about 50% by weight of the structured plant protein product, and wherein the mixture

comprises: (a) dry ingredients that comprise: (i) a protein component that comprises a plant-
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derived protein material, wherein the protein component is at an amount that is no more than
about 90% by weight of the dry ingredients; (ii) a carbohydrate component at an amount that is
in the range of about 2 to about 50% by weight of the dry ingredients; and (iii) a lipid component
at an amount that is in the range of about 0.1 to about 5% by weight of the dry ingredients; and
(b) wet ingredients that comprise water ([0013]).

Hseih et al. disclose wherein the structured plant protein product may comprises
colorants wherein the concentration of colorants is adjusted to match the color of the animal
meat to be simulated and a flavoring agent such as an animal meat flavor ([[0090]).

Hseih et al. is silent with respect to a heme-containing protein from a non-animal source.

Proulx et al. teach that iron deficiency is a major nutritional problem and fortification of
foods with iron has been a successful strategy for improving iron content of foods (p.
1518/Introduction). Proulx et al. teach that iron bioavailability is higher from heme iron sources
because of lack of inhibition from chelating compounds (p. 1518/Introduction). Proulx et al.
teach that heme iron in the human diet is almost exclusively from animal sources and its intake
has been shown to have a positive correlation with iron status (p. 1520/Results and Discussion).
Proulx et al. teach that the incorporation of animal sourced heme iron is often unfeasible because
of economic costs and because cultural and religious barrier forbid the consumption of meat (p.
1520-1521/Results and Discussion).

Proulx et al. teach that heme iron in the human diet is generally present in animal sources
as part of hemoglobin and myoglobin but is also found in many invertebrates, bacteria, fungi and
in the plant kingdom (p. 1518/Introduction). Proulx et al. teach leghemoglobin is a heme protein

identified in soybean root nodules (p.1518/Introduction). Proulx et al. teach that the
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bioavailability of hemoglobin from soy root nodules is similar to that of heme iron from animal
sources (p. 1521/Results and Discussion). Proulx et al. teach using plant hemoglobin, i.e.
leghemoglobin, as a heme iron source in diets that are consumed by humans (p.
1518/Introduction).

Given Proulx et al. teach that iron deficiency is a major nutritional problem and that
fortification of foods with iron has been a successful strategy from improving iron content, since
Proulx et al. teach that bioavailability is higher from heme iron sources including, leghemoglobin
from soy root nodules, it would have been obvious to one of ordinary skill in the art to have
fortified the structured plant protein product of Hseih et al. comprising no animal protein, with
leghemoglobin from soy root nodules, to obtain a product with improved nutritional status, i.e.
bioavailable source of iron.

Regarding claims 2, 3, 8 and 9, modified Hseih et al. disclose all of the claim limitations
as set forth above. Given Proulx et al. teach a heme-containing protein (leghemoglobin) from
soy root nodules, intrinsically the heme-containing protein would exhibit a VIS spectrum that
would be identical to that of myoglobin from an animal and an amino acid sequence at least 70%
homologous to that set forth in SEQ ID NO: 1.

Regarding claims 5 and 12, modified Hseih et al. disclose all of the claim limitations as
set forth above. While Proulx et al. teach the use of leghemoglobin to fortify foods with iron, the
reference is silent with respect to amount.

However, the skilled artisan would know how to adjust, in routine processing, the amount
of leghemoglobin added to the structured plant protein product of Hseih et al. to obtain the

desired iron fortification.
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Regarding claims 31, 32, 44 and 45, modified Hseih et al. disclose all of the claim
limitations as set forth above.

Proulx et al. teach leghemoglobin isolated and purified from soy root nodules (p.
1519/LHb Preparation).

Regarding claims 33-35, 37, 39-41 and 46, modified Hseih et al. disclose all of the claim
limitations as set forth above.

Given Hseih et al. disclose soy protein in the form of soy protein isolate, soy protein
concentrate, soy flour and mixtures thereof, it is clear Hseih et al. disclose isolated and purified
forms of plant protein. Moreover, given Hseih et al. disclose plant proteins similar to those
presently claimed, intrinsically the proteins would exhibit the claimed solubility properties.

Response to Arguments
13. Applicants’ arguments with respect to claims 1-12, have been considered but are moot
because the arguments do not apply to any of the references being used in the current rejection.
Conclusion
14. Applicant's amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
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CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the date of this
final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ELIZABETH GWARTNEY whose telephone number is
(571)270-3874. The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, D. Lawrence Tarazano can be reached on (571) 272-1515. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1791
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Case No.: IPR2023-00209
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Application No. Applicant(s)
] .. ) 14/796,970 VRLJIC ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
ELIZABETH GWARTNEY 1791

All participants (applicant, applicant's representative, PTO personnel):

(1) ELIZABETH GWARTNEY. (3) Patrick Brown, Myra Pasek, Alison Davis.

(2) Angela Parsons, Teresa Lavoie and lan Lodovice. (4)Michele Jacobson, Erik Kashnikow, Assaf Zilbering.

Date of Interview: 2/1/2016.

Type: [ Telephonic [ Video Conference
X Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [X] Yes [ No.
If Yes, brief description:

Issues Discussed [J101 [J112 [J102 X103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

February 1_2015_ representatives from Impossible Foods and Atforneys/Agents for Applicants met in person at the
USPTO with USPTO Examiners and SPEs to discuss US Application No. 14/796.970 and related cases. In the
interview Mr. Patrick Brown discussed the background, mission and technology of Impossible Foods. Ms. Alison Davis
demonstrated preparation of raw product of the invention and prepared samples for tasting. Angela Parsons and lan
Lodovice discussed the pending claims and how they differ from the prior art. While no agreements were made, the
Examiner and SPE Michele Jacobson agreed to a follow-up telephone interview on February 8. 2016.

On February 8, 2015_ Attorneys/Agents for Applicants, Angela Parsons and lan Lodovice discussed possible claim
amendments to distinguish the heme-containing proteins obtained from animal sources and the claimed heme-
containing proteins obtained from plant sources. No agreement was reached .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

X Attachment

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1791

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20160218
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Case No.: IPR2023-00209

Summary of Record of Interview Requirements U.S. Patent No. 10,039,306

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Receipt date:

1271772015

Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Sheet _1_of _1
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0010001 14/796.970
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) July 10, 2015
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate
/E.G./ 1. 2006/0035006 2/16/2006 | McMindes et al.

Foreign Patent Documents or Published Foreign Patent Applications

Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class Subclass Yes No
/E.G./ 2. CN1466903 1/14/2004 CHINA English
Abstract
N English
JB.G./ 3. CN1557188 12/29/2004 CHINA Abstract

Other Documents (include Author, Title, Date, and Place of Publication)

Examiner
Initial

Desig.
ID

Document

Examiner, Signature
JEOTZABETH

GHWARTNEY/

Date Considered

p2/18/2018

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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: ) Case No.: IPR2023-00209
Receipt date: 01/21/2016 U.S. Patent No. 10,039,306

Sheet _1_of _1
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0010001 14/796.970
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) July 10, 2015
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate

Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class | Subclass | Yes | No

Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.

Initial ID Document

IE.G./ 1 Heller, "Barbecued Soybeans," Vegetarian Soybean Recipes, Mother Earth News, January/February
) 1985, http://motherearthnews.com/real-food/vegetarian-soybean-recipes-zmaz85asie.aspx
Examiner Signature Date Considered

/ELIZABETH GWARTNEY/ 02/18/2016

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

Substitute Disclosure Form
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Receipt date: 02/11/2016 U.S. Patent No. 10,039,306
Sheet _1 of _1
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0010001 14/796.970
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.

(Use several sheets if necessary) Filing Date Group Art Unit

(37 CFR §1.98(b)) July 10, 2015

U.S. Patent Documents

Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate

Foreign Patent Documents or Published Foreign Patent Applications

Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class | Subclass | Yes No
/B.G./ L. WO 2007/060288 | 5/31/2007 WIPO

Other Documents (include Author, Title, Date, and Place of Publication)

Examiner | Desig.
Initial ID Document

"Rethink Meat," Presented at the 6th Annual Sustainable Innovation Forum at the 2015 United

/E.G./ ) Nations Climate Change Conference (aka COP21), Paris, France, December 7-8, 2015, retrieved on

‘ 2/1/2016, https://amp.twimg.com/v/7c7f7084-b173-42cb-bc12-723f35994dff, 1 page (Video

Submission)

Examiner Signature Date Considered

/ELIZABETH GWARTNEY/ 02/18/2016

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

Substitute Disclosure Form
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Proposed Agenda for Feb 1. 2016 Demo at USPTO

1) Introductions
a. Applicants = Impossible Foods (Patrick Brown, Myra Pasek, Alison Davis)
b. Attorneys / Agents for Applicants = Teresa Lavoie, lan Lodovice, Angela Parsons
c. Examiners = Assaf Zilbering & Eric Kashnikow (SPE); Liz Gwartney & Michael
Jacobson (SPE)
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Peanut Flour Dispersions," J. Food Sci., 2007, 72(7):C369-C375

Gharst, "Effects of Transglutaminase Catalysis on the Functional and Immunoglobulin Binding
196. Properties of Peanut Flour Dispersions Containing Casein," J. Agric. Food Chem., 2008, 56:10913-
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© | PCT/US2014/011361, dated July 14, 2015, 13 pages
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capitalists-are-making-bigger-bets-on-food-start-ups.html?pagewanted=all& r=1&, 4 pages
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit : 1791

Serial No. o 14/796,970 Examiner Elizabeth A. Gwartney
Filed : July 10, 2015 Conf. No. 8501

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

MAIL STOP AF

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION MAILED FEBRUARY 25, 2016

In response to the Office Action mailed February 25, 2016, please consider the following
reply.
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Amendments to the Claims

Please amend claims 1, 5, 7, 12, 32, 34-38, 40-43, 45 and 46, and please add new claims

47-52 as follows. Please cancel claims 31 and 44 without prejudice to continued prosecution.
The claims and their status are shown below.
1. (Currently Amended) A method for imparting a beef-like flavor to a consumable

product, wherein the consumable product is a meat replica that contains no animal products and

comprises one or more plant proteins, comprising obtaining an isolated heme-containing protein;

and adding, to the consumable, 0.01%-5% (by weight of the consumable) of the isolated [[a]]
heme-containing protein from-a-non—antmal-seuree, wherein, after cooking, a beef-like flavor is

imparted to the consumable.

2. (Original) The method of claim 1, wherein the heme-containing protein has an
amino acid sequence with at least 70% homology to the amino acid sequence set forth in SEQ ID
NO: 1.

3. (Original) The method of claim 1, wherein the heme-containing protein has a UV-
VIS spectrum that is substantially similar to that of myoglobin from an animal.

4. (Original) The method of claim 1, wherein the heme-containing protein is selected
from the group consisting of an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a
hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a myoglobin, an
erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a
cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a truncated

2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

5. (Currently Amended) The method of claim 1, comprising adding, to the
consumable, wherein-the-meat-repleaecomprises-about-0-01%0-to-abeut5% 0.4%-1% (by weight

of the consumable) of the isolated heme-containing protein by—wetght.
6. (Canceled)

7. (Currently Amended) A method for making a meat replica composition having a

beef flavor and aroma, wherein the meat replica composition contains no animal products and

comprises one or more plant proteins, the method comprising obtaining an isolated heme-

containing protein; and adding 0.01%-5% (by weight of the consumable) of the isolated [[a]]

heme-containing protein fremanen—animal-seuree to the meat replica composition.
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8. (Original) The method of claim 7, wherein the heme-containing protein has an

amino acid sequence with at least 70% homology to the amino acid sequence set forth in SEQ ID
NO: 1.

0. (Original) The method of claim 7, wherein the heme-containing protein has a UV-
VIS spectrum that is substantially similar to that of myoglobin from an animal.

10.  (Canceled)

11.  (Original) The method of claim 7, wherein the heme-containing protein is selected
from the group consisting of an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a
hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a myoglobin, an
erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a
cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a truncated
2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

12.  (Currently Amended) The method of claim 7, comprising adding 0.4-1% wheretn
abeut-0-01%-te-abeut5% (by weight of the composition) of the isolated heme-containing protein

ts-added to the meat replica composition.
13-30. (Canceled)

31.  (Canceled)
32.  (Currently Amended) The method of claim 1, wherein the isolated heme-

containing protein is tselated-and purified.

33.  (Previously Presented) The method of claim 1, wherein at least one of the one or
more plant proteins is isolated.

34.  (Currently Amended) The method of claim 1, wherein at least one of the one or
more isolated plant proteins is iselated-and purified.

35.  (Currently Amended) The method of claim 1, wherein the one or more plant
proteins are selected from the group consisting of rubisco, pea proteins, lentil proteins, and [[or]]
other legume proteins.

36. (Currently Amended) The method of claim 35 [[33]], wherein the pea proteins

comprise pea albumin proteins.
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37.  (Currently Amended) The method of claim 1, wherein the one or more plant

proteins are present in the consumable product in an amount of between abeut 1% and abeut

30% (by weight of the consumable).

38.  (Currently Amended) The method of claim 1, wherein the one or more plant
proteins has a solubility in an aqueous solution of at least 25 g/L at a temperature of between
abeut 2°C and abeut 32°C, wherein the aqueous solution has a pH between 3 and 8 and a sodium
chloride content of 0 to 300 mM.

39.  (Previously Presented) The method of claim 7, wherein at least one of the one or
more plant proteins is isolated.

40.  (Currently Amended) The method of claim 7, wherein at least one of the one or
more isolated plant proteins is iselated-and purified.

41.  (Currently Amended) The method of claim 7, wherein the one or more plant
proteins are selected from the group consisting of rubisco, pea proteins, lentil proteins, and [[or]]
other legume proteins.

42. (Currently Amended) The method of claim 41 [[37]], wherein the pea proteins
comprise pea albumin proteins.

43.  (Currently Amended) The method of claim 7, wherein the one or more plant
proteins are present in the meat replica composition in an amount of between abeut 1% and
abeut 30% (by weight of the composition).

44, (Canceled)

45.  (Currently Amended) The method of claim 7, wherein the isolated heme-

containing protein is selated-and purified.

46.  (Currently Amended) The method of claim 7, wherein the one or more plant
proteins has a solubility in an aqueous solution of at least 25 g/L at a temperature of between
abeut 2°C and abeut 32°C, wherein the aqueous solution has a pH between 3 and 8 and a sodium
chloride content of 0 to 300 mM.

47.  (New) A method for making a meat replica composition having a beef flavor and
aroma, wherein the meat replica composition contains no animal products and comprises one or

more plant proteins, the method comprising isolating a heme-containing protein; and adding
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0.01%-5% (by weight of the composition) of the isolated heme-containing protein to the meat
replica composition.

48.  (New) The method of claim 47, wherein the heme-containing protein has an
amino acid sequence with at least 70% homology to the amino acid sequence set forth in SEQ ID
NO: 1.

49.  (New) The method of claim 47, wherein the heme-containing protein has a UV-
VIS spectrum that is substantially similar to that of myoglobin from an animal.

50.  (New) The method of claim 47, wherein the heme-containing protein is selected
from the group consisting of an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a
hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a myoglobin, an
erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a
cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a truncated
2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

51. (New) The method of claim 47, comprising adding 0.4%-1% (by weight of the
composition) of the isolated heme-containing protein to the meat replica composition.

52.  (New) The method of claim 47, wherein the one or more plant proteins are
selected from the group consisting of rubisco, pea proteins, lentil proteins, and other legume

proteins.
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REMARKS

Applicants respectfully request entry of the amendments and remarks submitted herein.
Claims 1, 5, 7, 12, 32, 34-38, 40-43, 45 and 46 have been amended herein, and new claims 47-52
have been added herein. Support for the amendments to independent claims 1 and 7 and for new
claims 47-52 can be found, for example, in the originally filed claims and throughout the
specification.

Claims 1-5, 7-9, 11, 12, 32-43 and 45-52 are currently pending. Reconsideration of the

pending application is respectfully requested.

Claim Rejections -35 U.S.C. § 112
Claims 36 and 42 are rejected under 35 U.S.C. § 112 (pre-AIA), second paragraph, as the

Examiner asserted that those claims are indefinite. According to the Examiner, the reference to
“the pea proteins” in claims 36 and 42 has insufficient antecedent basis.

Applicants have amended claims 36 and 42 to correct their dependency. Claim 36 has
been amended to depend from claim 35, and claim 42 has been amended to depend from claim
41.

These amendments remedy the antecedent basis issues identified by the Examiner. As
such, Applicants request that the rejection of claims 36 and 42 under 35 U.S.C. § 112 (pre-AIA),

second paragraph, be withdrawn.

Claim Rejections - 35 U.S.C. § 103
Claims 1-5, 7-9, 11, 12 and 31-35, 37-41 and 43-46 are rejected under pre-AIA 35 U.S.C.
§ 103(a) as being unpatentable over Espeleta Vega et al. (US 2010/0074998; hereafter “Vega”).

According to the Examiner,

Given Espeleta Vega et al. disclose a meat substitute food product comprising
beef, intrinsically the product would include a heme-containing protein (e.g.,
hemoglobin or a myoglobin). Moreover, given the composition would comprise
myoglobin from beef, intrinsically the myoglobin would exhibit a VIS spectrum
that would be identical to that of myoglobin from an animal and an amino acid
sequence at least 70% homologous to that set forth in SEQ ID NO:1.
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OA at page 4. This rejection is respectfully traversed with respect to the pending claims.
As indicated herein, independent claims 1 and 7 have been amended herein to require that

the meat replica contains no animal products and to require a step in which the heme-containing

protein is isolated.

Vega does not disclose a consumable product or a meat replica that contains no animal
products, and Vega does not contain disclosure that would prompt one of skill in the art to make
a consumable product or a meat replica that contains no animal products. Vega also does not
disclose isolating a heme-containing protein or obtaining an isolated heme-containing protein,
and Vega does not contain disclosure that would prompt a skilled artisan to isolate a heme-
containing protein or to obtain an isolated heme-containing protein.

In addition, and in order to clarify the record, Applicant notes that SEQ ID NO:1 in the
present application, which corresponds to a non-symbiotic hemoglobin from Vigna radiata, does
not intrinsically possess at least 70% sequence identity to myoglobin from beef, as the Examiner
asserted. Using the BlastP algorithm, available on the ncbi.nlm.nih.gov Website, aligning SEQ
ID NO:1 in the present application with NP_776306.1, which is a myoglobin sequence from Bos
taurus, results in “no significant similarity.” Therefore, Vega contains no disclosure that is
relevant to the sequences recited in dependent claims 2 and 8.

As set forth herein, the methods recited in af /east independent claims 1 and 7 and
dependent claims 2 and 8 are not obvious over Vega. Therefore, Applicants request that the

rejection of the pending claims under 35 U.S.C. § 103 be withdrawn.

Claims 1-5, 7-9, 11, 12, 31-35, 37-41 and 43-46 are rejected under pre-AIA 35 U.S.C. §
103(a) as being unpatentable over Hseih et al. (US 2012/0093994; hereafter “Hseih”) in view of
Proulx et al. (2006, “Iron Bioavailability of Hemoglobin from Soy Root Nodules Using a Caco-2
Cell Culture Model,” J. Agric. Food Chem., 54:1518-22). According to the Examiner,

Hseih et al. disclose wherein the structured plant protein product may comprises
colorants wherein the concentration of colorants is adjusted to match the color of
the animal meat to be simulated and a flavoring agent such as an animal meat
flavor.
Hseih et al. is silent with respect to a heme-containing protein from a non-animal
source.
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[]

Proulx et al. teach that heme iron in the human diet is generally present in animal
sources as part of hemoglobin and myoglobin but is also found in many
invertebrates, bacteria, fungi and in the plant kingdom. Proulx et al. teach
leghemoglobin is a heme protein identified in soybean root nodules. Proulx et al.
teach that the bioavailability of hemoglobin from soy root nodules is similar to
that of heme iron from animal sources. Proulx et al. teach using plant
hemoglobin, i.e. leghemoglobin, as a heme iron source in diets that are consumed
by humans.

Given Proulx et al. teach that iron deficiency is a major nutritional problem and
that fortification of foods with iron has been a successful strategy from improving
iron content, since Proulx et al. teach that bioavailability is higher from heme iron
sources including, leghemoglobin from soy root nodules, it would have been
obvious to one of ordinary skill in the art to have fortified the structured plant
protein product of Hseih et al. comprising no animal protein, with leghemoglobin
from soy root nodules, to obtain a product with improved nutritional status, i.e.
bioavailable source of iron.

OA at pages 7-8 (citations omitted). Applicants respectfully traverse this rejection with respect
to the pending claims.

As indicated herein, independent claims 1 and 7 have been amended herein to clarify the
steps that are required to impart a beef-like flavor to a consumable product (independent claim 1)
or that are required to make a meat replica composition having a beef flavor and aroma

(independent claim 7). Both claims now require a step of obtaining an isolated heme-containing

protein and adding 0.1%-5% by weight of the isolated heme-containing protein to the meat
replica.

The Supreme Court, in KSR Int’l Co. v. Teleflex Inc. (127 S. Ct. 1727, 1741 (2007)),
stated that

a patent composed of several elements is not proved obvious merely by demonstrating
that each of its elements was, independently, known in the prior art. Although common
sense directs one to look with care at a patent application that claims as innovation the
combination of two known devices according to their established functions, it can be
important to identify a reason that would have prompted a person of ordinary skill in the
relevant field to combine the elements in the way the claimed new invention does.

The Supreme Court went on to state that “rejections on obviousness grounds cannot be sustained
by mere conclusory statements; instead, there must be some articulated reasoning with some

rational underpinning to support the legal conclusion of obviousness.” (KSR at 1741, quoting /n
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re Kahn, 441 F.3d 997, 988 (Fed. Cir. 2006)) and urged that “this analysis should be made
explicit” (KSR at 1742).

Hseih discloses a meat analog that includes a structured plant protein having substantially
aligned fibers produced under particular extrusion conditions (see, for example, paragraphs
[0011] and [0033]). According to Hseih, the “meat analog compositions may optionally
comprise animal meat” (see, for example, paragraphs [0033] and [0079] — [0081]), however,
Hseih does not disclose how to impart a meat flavor in meat analogs that lack meat. In fact,
Hseih directly correlates the degree of animal flavor in the meat analog with the amount of
animal meat present. See, for example, paragraph [0084], which states that

when a significantly vegetarian composition that has a relatively small degree of

animal flavor is desired, the concentration of animal meat in a meat analog

composition may be about 45%, about 40%, about 35%, about 30%, about 25%,

about 20%, about 15%, about 10%, about 5%, about 2%, or 0% by weight.

Alternatively, when a meat analog composition have a relatively high degree of

animal meat flavor is desired, the concentration of animal meat may be about

50%, about 55%, about 60%, about 65%, about 70% or about 75%, by weight.

The Examiner acknowledged that Hseih et al. is silent with respect to a heme-containing
protein from a non-animal source (OA at page 7). In fact, however, Hsieh is silent with respect
to a heme-containing protein from any source. For example, Hseih discloses flavoring agents
that can be included in a meat analog, but the list of flavoring agents does not include a heme-
containing protein (see paragraph [0090]). Hseih also discloses coloring agents that can be
included in a meat analog, but the list of coloring agents does not include a heme-containing
protein (see paragraphs [0086] — [0087]). Hseih further discloses vitamins and minerals as well
as “additional ingredients” that can be included in a meat analog, but neither of those lists
include a heme-containing protein (see paragraphs [0059] — [0062] and [0092]).

The Examiner asserted that Proulx’s disclosure regarding the importance of dietary iron
and the associated iron bioavailability provides the motivation to modify Hsieh. Significantly,
however, Hsieh is completely silent with respect to iron or iron bioavailability, despite
discussing various nutritional aspects of meat and meat analogs. In addition, Proulx never

discloses which foods or types of foods might benefit from iron fortification, and Proulx

certainly never discusses fortifying any type of meat analog or meat substitute. “Defining the
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problem in terms of its solution reveals improper hindsight in the selection of the prior art
relevant to obviousness.” Monarch Knitting Machinery Corp. v. Sulzer Morat GmbH, 139 F.3d
877, 881 (Fed.Cir.1998) (emphasis added).

The assertion that it would be obvious to modify the meat analog of Hsieh to include the
leghemoglobin of Proulx amounts to an additional component in the meat analog of Hsieh and
adds an extra step to the process of Hsieh. Contrary to the Examiner, however, Hsieh provides
no reason to modify their formulation—as indicated herein, Hsieh discloses how to make a meat
analog taste more or less like meat and also provides numerous flavor agents, coloring agents,
and vitamins and minerals for a skilled artisan to choose from. It has been well established that
an invention is not obvious merely because the prior art could be modified. See, In re Gordon
(221 USPQ 1125, 1127 (Fed. Cir. 1984); emphasis added). Instead, the prior art, as a whole,
must fairly suggest the desirability to make the [ ] invention. /d.

Furthermore, at the time the present application was filed, iron supplementation of
protein-based non-meat alternatives (variously referred to as meat analogs, meat substitutes,
and/or meat replicas) was not considered to be an art recognized problem. In fact, the art is
replete with examples of commercially available protein-based non-meat alternatives that
naturally contain an amount of iron that is essentially equivalent to ground beef (e.g., ~ 10-15 %
Daily Value Iron) and, therefore, are not further supplemented with iron. See Table 1 for a
representative list of commercially available products and their iron content in the absence of any
supplementation. 80% lean ground beef, which has a Daily Value Iron of 15%, is provided as a

reference.

Table 1.
Meat Replica / Meat Substitute Consumable % Daily Value* Iron

Products (No Supplemental Iron)
80% Lean Ground Beef 15%
Amy's California Veggie Burger 8%
Amy's All American Veggie Burger 10%
Beyond Chicken Grilled Strips 15%
BOCA Original Veggie Burgers 10%
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BOCA Veggie Patties Original Chik'n 8%
Field Roast Wild Mushroom Deli Sliced 6%
Field Roast Grain Sausages 10%
Gardein Black Bean Burger 8%
Gardein Golden Fishless Filets 6%
Gardein Holiday Roast 8%
Gardein Savory Stuffed Turk'y 30%
Lightlife Smart Patties Original Burger with Quinoa 8%
Lightlife Smart Strips Chick’n 10%
Morning Star Farms Spicy Black Bean Burgers 10%
Quorn Meatless Grounds 4%
Quorn Turk'y Roast 1%
Sophie’s Kitchen Vegan Crab Cakes 4%
Sophie’s Kitchen Breaded Vegan Shrimp 4%
Sophie’s Kitchen Breaded Vegan Scallops 4%
Sweet Earth Benevolent Bacon 2%
Wegmans Don't Have A Cow 15%
Meatless Beef Style Crumbles °
Wegmans Don’t Have A Cow 10%
Meatless Beef Style Strips °
Wegmans Don’t Be Chicken 10%
Meatless Breaded Chicken Style Nuggets °
Wegmans Don’t Be Piggy 8%
Meatless Sausage Style Crumbles
Wegmans Don’t Be Piggy 6%
Meatless Sausage Style Breakfast Patties

*% Daily Values are based on a 2,000 calorie diet

Further still, at the time the present application was filed, iron supplementation of

protein-based non-meat alternatives was known and practiced in the art. Table 2 below provides

a representative list of commercially available protein-based non-meat alternatives that are

supplemented with iron; Table 2 also provides the form in which the iron is supplemented.

Again, 80% lean ground beef having a Daily Value Iron of 15% is provided as a reference.
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Table 2.
Meat Replica / Meat Substitute Consumable Form of Supplemented % Daily Value* Tron
Products (w/ Supplemental Iron) Iron
80% Lean Ground Beef 15%
Beyond Beast Burger Ferric phosphate 20%
Gardein Meatless Meatballs Ferrous sulfate not provided
Morning Star Farms Original Sausage Patties Ferrous sulfate 10%
Morning Star Farms Vgggle Breakfast Ferrous sulfate 2%
Bacon Strips
Yves Veggie Cuisine Deli Salami Fernc' orthophosphate 20%
iron oxide
Yves Veggie Cuisine Meatless Ham Fernc‘ orthophosphate 20%
iron oxide
Yves Veggie Cuisine Deli Turkey ferric orthophosphate 20%

*% Daily Values are based on a 2,000 calorie diet

As shown in Table 2, when commercially available protein-based non-meat alternatives

are supplemented with iron, the iron is provided as a salt. Thus, even if iron supplementation of

protein-based non-meat alternatives was a problem at the time the present application was filed,

which Applicants submit it was not, less complex and less expensive methods for supplementing

such products with iron than the methods that are required by the pending claims (i.e., adding an

isolated heme-containing protein) were widely known and used in the art. This is reinforced by

the fact that the U.S. Food and Drug Administration’s (FDAs) database of Everything Added to

Food in the United States (EAFUS) contains only iron salts and does not contain any heme-

containing molecules (based on a search of the EAFUS database at

www.accessdata fda gov/scripts/Ton/fonNavigation ofm7rpt=eatusl isting using “iron” or “heme).

As further evidence that iron supplementation of protein-based non-meat alternatives was

not an art-recognized problem, Applicants refer the Examiner to Van den Briel et al. (EP

1759593; hereafter “Van den Briel”). Van den Briel describes a minced meat analog that

includes fibers made with proteins and cross-linked polysaccharides; some of which are white-

colored and others of which are coated with a fat that includes a red coloring substance (see, for

example, paragraphs [0008], [0009], [0014] and [0019]). Van den Briel describes the desire for
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the red coloring substance to “discolour when subjected to severe heating conditions, such as
those employed in shallow frying, deep frying or roasting” (see paragraph [0021]) and, in the
same paragraph, describes that a “particularly suitable red colouring substance that exhibits this
kind of discolurisation behavior is betanin” in the form of beet extract (see paragraph [0021]).
Further, Van den Briel discloses that the “organoleptic quality of the minced meat analogue is
exceptionally good” when the interstitial material contains a particular amount of fat, red
coloring substances, water and a binding agent (see paragraph [0024]). Significantly, Van den
Briel is completely silent with respect to iron or heme; Van den Briel does not disclose iron or
heme as a red colouring substance and Van den Briel does not disclose iron or heme as part of
the recipe of a minced meat analog having exceptionally good organoleptic properties.

Applicants also refer the Examiner to Asgar et al. (2010, Comprehensive Rev. Food Sci.
Food Safety, 9:513-29; hereafter “Asgar”), which provides an extensive review of nonmeat
protein sources that can be used in meat extenders and meat analogs. In the entire review, self-
described as “comprehensive” (see the “Acknowledgments” section on page 525), Asgar never
mentions including iron or a heme-containing protein in a meat analog. In fact, in Table 3,
which provides “typical meat analog ingredients and their purpose,” (page 522 of Asgar;
originally from Egbert and Borders 2006), describes both flavors and coloring agents, and
neither list includes iron or a heme-containing protein. Significantly, the need for iron
supplementation is not mentioned, not even in the section entitled “Advantages and
disadvantages of nonmeat protein” (see page 516%).

Interestingly, Asgar provides the following challenge to scientists:

All the characteristic attributes found in a meat product — texture, flavor, color,
and so on, must be added to the analog by the product developer. Acceptable
texture and flavor often prove to be the biggest product development challenges.

! Also, in the 2015 article discussed below entitled “The Problem with Fake Meat,” the author describes Beyond
Meat’s attempt to impart color to their Beast Burger: “A young man at a walnut-Formica table uses an eyedropper
to squeeze rust—colored liquid, colored with turmeric, onto a Beast patty to see if he can get the liquid to stay in the
burger during cooking and create the look of myoglobin, a protein in muscle cells; the paper plates under the cooked
patties stubbornly keep getting stained.”

2 Simply for purposes of complete transparency, Applicants note that Asgar does mention “iron-deficiency anemia”™
in the context of Celiac disease (see the left hand column on page 520), but there is still no suggestion in Asgar to
supplement meat extenders or meat analogs with any form of iron. Rather, Asgar suggests nutrition therapy that
involves eliminating wheat, rye and barley from the diet to reduce malabsorption problems (¢.g., iron-deficiency
anemia) associated with Celiac disease.
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It is up to the food scientist and the food industry in general to advance this

technology even further toward improved taste and texture.

Third full paragraph in the “Meat analog” section on page 522 (citation omitted). Although
Asgar is not used in an obviousness rejection of the pending claims, it is well established that an
invitation to try is not one of the standards for obviousness. According to the Supreme Court in
KSR Int’l Co. v. Teleflex Inc. (127 S. Ct. 1727, 1732 (2007)), “[w]hen there is a design need [ ] to
solve a problem and there are a finite number of identified, predictable solutions, a person of
ordinary skill in the art has good reason to pursue the known options within his or her technical
grasp. If this leads to the anticipated success, it is likely the product not of innovation but of
ordinary skill and common sense.” The converse also is true. For example, “where the prior art
gave either no indication of which parameters were critical or no direction as to which of many
possible choices is likely to be successful,” an invention may well be patentably non-obvious. /n
re Kubin, 561 F.3d 1351, 1359 (Fed. Cir. 2006), citing In re O Farrell 853 F.2d 894, 903 (Fed.
Cir. 1988).

In addition to there simply being no motivation to combine Hsieh and Proulx, the
Examiner is respectfully reminded that the pending claims require that the addition of the
isolated heme-containing protein to the one or more plant proteins impart a beef-like flavor
(independent claim 1) or a beef flavor and aroma (independent claim 7) to a meat replica. As
discussed herein, Hsieh teaches imparting a meat flavor to a meat analog using varying amounts
of meat (see paragraph [0084]); since Hsieh makes no mention of a heme-containing protein,
Hsieh contains no disclosure that would suggest to a skilled artisan that a heme-containing
protein would impart a beef flavor or aroma. Proulx, while disclosing the use of leghemoglobin
in tortilla chips, is silent regarding any flavor imparted by the leghemoglobin. Therefore, Proulx
also contains no disclosure that would suggest to a skilled artisan that a heme-containing protein
would impart a beef flavor or aroma. Prior to the present disclosure, the claimed beef flavor or
aroma imparted by the heme-containing protein would not have been expected or predicted. In
fact, Applicants’ discovery that heme-containing proteins impart a beef taste and aroma to a
consumable product was completely unexpected, and none of the references of record disclose

how to impart a beef flavor and aroma in the absence of any animal products.
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In closing, Applicants respectfully refer the Examiner to the attached, relatively recent
article entitled “The Problem with Fake Meat,” which critiques the flavors of several different
currently-available meat substitutes or meat replicas. According to the article, ““.. . veggie burgers
[ ] all taste like overseasoned, underhydrated corrugated cardboard,” and an emeritus professor
of food chemistry who spent decades studying meat flavor states that meat “is the hardest
problem for flavor-chemical companies to solve. Because of its complex structure, [ ] meat
develops flavor at different rates as fat, muscle, and bone successively cook.” In discussing how
Beyond Meat approaches this flavor problem, the author indicates that the Beyond Meat test
kitchen “has an open pantry of wire shelves filled with spices and peppers and starch powders
only slightly more abstruse than what you’d find in a supermarket” and indicates that Beyond
Meat achieves a flavor, which the author implies is comparable to his grandmother’s re-boiled,
overly salted chicken, by “tossing pieces of extruded soy protein into a flavored brine under a
vacuum, so the liquid and flavor will penetrate better.” Specifically with respect to one of
Beyond Meat’s products, the author writes:

The Beast is more problematic. It has to be tarted up with a lot of seasoning—

more onion and garlic, paprika, mesquite, sugar—to cover the taste of the

nutrient powder it contains so that [the founder of Beyond Meat] can claim in

TED-talk tones that it has more iron and protein than the same amount of

ground beef, more omega-3s than the same amount of salmon. What the Beast

doesn’t have is enough hydration to keep you from needing a good bit of liquid

to get it down. When I saw [the founder of Beyond Meat] eat one, he added the

emollients of ketchup, sliced tomato, and iceberg lettuce.

This article highlights the difficulties encountered when trying to impart a beef-like
flavor to a food product in the absence of meat, and indicates that, even in 2015, Beyond Meat
was struggling with the flavor profiles of meat substitutes or meat replicas. This article
demonstrates that, as of 2015, Beyond Meat was using nothing more in the way of flavors than
what is disclosed in, for example, Asgar, and nothing more in the way of iron supplementation
that what appears to be the industry standard (see, for example, Table 2 above). In addition,
given the difficulties discussed in this article for imparting a beef-like flavor to non-meat
products, and the less-than-glowing reviews of the Beyond Meat products by the author of this

article, Applicants believe that the beef-like flavor and aroma imparted by the heme-containing

protein as recited in the claimed methods meets a long-felt need in the art.
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For at least the reasons set forth herein, the combination of Hsieh and Proulx fail to make
obvious the pending claims. Accordingly, in view of the amendments and remarks herein,

Applicants request that the rejection of the pending claims under 35 U.S.C. § 103 be withdrawn.

CONCLUSION
Applicants respectfully request that claims 1-5, 7-9, 11, 12, 32-43 and 45-52 be allowed.

In the absence of a Notice of Allowance, Applicants respectfully request that an Advisory Action
be issued, particularly since this Response to Final Office Action is being filed within the 2-
month period for early reply. If a telephone call to the undersigned would expedite prosecution,
the Examiner is encouraged to do so.

This Response to Office Action is being filed before the expiration of the three-month
Shortened Statutory Period for reply. Therefore, no fees are believed due. If this is incorrect,
please apply any charges, or credits, to Deposit Account No. 06-1050, referencing the above-
indicated Attorney Docket Number.

Respectfully submitted,

/April 20, 2016/ /M. Angela Parsons/
Date:
M. Angela Parsons, Ph.D.
Reg. No. 44,282
Customer Number 26191

Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 769-7945

61295181.doc
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Description

FIELD OF THE INVENTION

The present invention concerns novel processes for the production of cheeses with a range of controlled melting
properties and novel melt-controlled cheese products.

BACKGROUND OF THE INVENTION

In some food manufacturing applications that involve cheese, the control of the melting properties of the cheese
components of such food products is desirable. For example, the addition of cheese to a frozen meat product that is
designed to be cooked or reheated may be problematic if the cheese melts and runs off the meat before the meat is
fully cooked or reheated; deep-fried cheese snacks made from a conventional mozzarella or cheddar cheese can
"blow-out" and leak cheese into the oil, causing restaurant operators to incur the time and expense of prematurely
changing their cooking oils; melting cheese in a heated pocket sandwich, breaded appetizer or burrito can leak onto
consumers' clothing and burn mouths and other skin surfaces, thereby exposing the serving establishments or man-
ufacturers of such products to product liability claims. Or, it may simply be desirable to conserve the appearance and
textural identity of cheese particles when the cheese is incorporated into canned soups, bakery products, pasta sauces,
pizzas or other processed food products that are subjected to high preparation temperatures.

Food manufacturers also have a considerable interest in being able to develop food products that exhibit statements
of content that are devoid of ingredients not normally associated with the food in question and which may have negative
connotations for the consumers thereof. Examples of such may include food additives such as stabilizers, vegetable
gums, whey proteins and other such food ingredients. There is, therefore, an advantage to be gained by offering food
manufacturers the ability to design food products that have so-called "natural" designation and that are free of non-
conventional components or ingredients that consumers normally would not associate with such a product. Conse-
quently, many food manufacturers would prefer to utilize a cheese ingredient that minimizes the use of stabilizers,
vegetable gums and other ingredients that would be perceived by consumers to be "additives" and not normally asso-
ciated with the manufacture of that cheese.

There is considerable interest among food manufacturers, therefore, in being able to design cheeses that convey
at least some of the sensory properties of those types of cheeses that consumers are already familiar with (such as
Cheddar, Mozzarella, Monterey Jack or Blue Cheeses) but for which the melting properties have been customized to
meet the specific processing and preparation requirements of the final food product. It is also desirous that such cheeses
be perceived as "natural" by consumers by virtue of the absence of non-conventional cheese ingredients or additives
in the cheese component of the product.

However, the melting of cheese is often difficult to restrict unless modifications are made in the manufacturing
process to either (a) incorporate whey proteins into the cheese or (b) incorporate non-conventional cheese ingredients
into the cheese. Methods of incorporating whey proteins result in undesirable alterations to the cheese manufacturing
process, resulting in inconsistencies in the flavor and texture of the resultant cheese which negatively affect the con-
sumer appeal of the cheese. The most traditional method of controlling the meltability of cheese is to incorporate gum,
stabilizers, cheese whey or other additives into a processed cheese mix. U.S. Patent No. 4,885,183 (Strandholm)
describes a method for controlling melting of process cheese by incorporating whey proteins in the process cheese
mix and heating under specific conditions to denature the whey proteins.

For natural cheese, U.S. Patent No. 5,445,845 (Farkye et al.) and U.S. Patent Application Serial No. 08/514,559
(Farkye et al.) filed August 14, 1995 (the disclosures of which are hereby incorporated by reference) describe methods
for producing an acid-set, non-melting cheese. However, having a melt-controlled cheese may be more desirable to
consumers. Also desirable are melt-controlled cheeses having flavors and textures similar to high melting natural
cheese for use in prepared food.

We have discovered a method of controlling the melt of a wide range of cheeses by integrating the curds of a
direct-acidified cheese into the curds of a renneted cheese without the use of non-conventional additives and without
the use of an additional heating or pasteurization step. The cheeses produced by this method can be designed to
exhibit a wide range of controlled melting properties as well as the flavor and textural characteristics associated with
conventional cheeses that are familiar to consumers.

Other objects and advantages of the present invention will become apparent as the description proceeds.

SUMMARY OF THE INVENTION

In accordance with the present invention, a method of making controlled-melt cheese is provided which comprises
forming an acid curd by adding acid directly to hot milk, forming a rennet curd by adding starter culture and rennet to
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milk and integrating said acid curd and said rennet curd. Also provided is a melt-controlled cheese product comprising
a heat-stable cheese curd and a curd of the following cheese types: Cheddar, Mozzarella, Colby, Monterey Jack, Swiss
(Emmental), Gouda, Edan, Feta, Gruyere, Blue, Queso Fresco, Queso Blanco and Ricotta.
In an illustrative embodiment, the melt-controlled cheese product has a moisture content of 38% to 55%, a fat
content of 15% to 30%, a protein content of 18% to 30%, a salt content of 1.8% to 2.5%, and a melt value of O to 1.
A more detailed explanation of the invention is provided in the following description and claims.

DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENT

This detailed description describes the preferred method for controlling the degree of melting of natural cheese
by integrating (i.e., mixing, blending, shearing, comminuting or kneading) in various proportions and pressing two curd
types (Curd | and Curd Il) from different vats to produce a cheese with substantially uniform texture and melting prop-
erties. Curd | is produced by acidification of heated milk. Curd Il is produced by rennet coagulation of milk which has
been inoculated with lactic acid bacteria or other desirable bacteria. The described method can be used to produce a
cheese that exhibits sensory qualities like those of the rennet-coagulated cheese.

Curd | is produced by acidification of heated milk. This curd is made from raw or pasteurized non-homogenized,
or pasteurized and homogenized milk, preferably pasteurized milk containing about 3.5% fat. Calcium chloride may
be added to milk at the rate of 0.02% (wt/wt) before heating the milk. When solid calcium chloride is used, it is dissolved
in a small volume of water before being added to the milk. Liquid calcium chloride may be used.

The milk is slowly heated indirectly (by steam injection) in a water-jacketed vat at the rate of about 1.3°C (2.3°F)
per minute to from about 160°F (71.7°C) to about 200°F (93.3°C) and held there for about 5 seconds to about 2 hours.
The preferred heating in this embodiment is 85°C (185°F) for 30 min. A solution of 0.5 to 10%, preferably 2%, food-
grade organic acid, preferably acetic, citric, malic or lactic acid or natural sources thereof, such as fruit juices (malic
and citric) and vinegar (acetic), or blends thereof, at a temperature of about 32.2°C (90°F) to 87.8°C (190°F), preferably
79°C (175°F), is slowly and uniformly added (with mild agitation) to reduce the pH of the milk to about 5.0 to 4.2,
preferably 4.4. This results in the formation of a curd mass in whey. The volume of acid required to reach the desired
pH depends on the type of acid and the initial pH of the milk.

The curd-whey mixture is held at 73-75°C (165-167°F) for about 10 minutes under quiescent conditions (with the
vat covered) to allow the curd to form agglomerates and settle to the bottom of the vat. The whey is drained through
a strainer while the hot water in the jacket of the vat is simultaneously drained. After most of the whey is removed, the
curd is trenched to facilitate complete whey removal. The curd is cooled by circulating cold water through the jacket.

Curd Il is produced from rennet-coagulated milk inoculated with lactic acid bacteria. Pasteurized milk is standard-
ized to casein to fat ratio of 0.7 to 1.4, preferably 1.2, by the addition of skim milk or nonfat dry milk. The standardized
milk is placed in a vat and heated to about 31.1°C (88°F) to 38.9°C (102°F), preferably 36.7°C (98°F). Dilute lactic
acid, citric acid, acetic acid, malic acid or natural sources thereof, such as fruit juices (malic and citric) and vinegar
(acetic), or blends thereof are added to reduce the pH of the milk to 6.5. The amount of acid added depends on the
initial milk pH and total solids contents. The acid should be added carefully to prevent localized coagulation of the milk.
Preferably, cold acid is added.

Lactic starter culture, which may consist of single strains or multiple strains or mixtures of Lactococcus lactis
subspecies cremoris, Lactococcus lactis subspecies lactis, Lactobaccillus helveticus, Lactobacillus bulgaricus and
Streptococcus thennophilus, is added to milk in the vat. The level of starter added is about 0.1 to 10% depending on
the medium in which it was grown.

Then, rennet coagulant is stirred into the milk. The rennet coagulant may be a single or double strength rennet.
The amount of rennet added is about 15 to 120 milliliters, preferably 90 milliliters per 454 kg (1000 pounds) of milk.
The rennet-treated milk is left undisturbed for about 15 to 45 minutes, preferably 30 minutes until a firm cuttable co-
agulum is formed.

The coagulum is cut into 1/4-, 3/8-, 1/2-, 5/8- or 3/4-inch cubes which are then cooked in the whey to 37.8°C
(100°F) to 45°C (113°F), preferably 38.9°C (102°F). The preferred rate of cooking is 0.5 to 1°F per minute. The curds
are held in the whey at the cooking temperature for 5 to 50 min, preferably 30 min. Then, the whey is removed from
the curd. The curd particles are preferably stirred continuously till the pH is about 5.8 to 5.0, preferably 5.4. Salt is
added to the curds at the preferred rate of 2 to 2.5% wt/wt curd.

Different ratios, 5:95 to 95:5, of the Curd | and Curd Il are integrated (mixed, blended, sheared, comminuted or
kneaded) at temperatures of about 26°C (78°F) to 88°C (190°F), preferably 60°C (140°F) into a uniform mass. The
integrating time is from 2 min to 30 minutes, preferably 5 minutes. The resultant curd mass is placed in hoops and
pressed at 20 to 40 pounds per square inch for 30 minutes to 16 hours, preferably one hour.

Rather than salting the curds separately, it may be possible to salt the integrated curds. And, it may be possible
to integrate the curds while one or more of the curds are still relatively amorphous.

The term "milk" as used herein describes the lacteal secretion obtained by the milking of one or more mammals
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of similar species, such as cow, sheep, goat, camel, water buffalo. Also, "milk" as used in this description can include
reconstituted milk powder or recombined milk, and milk having fat contents from about 0.01% to 10%, as well as
concentrated milks.

The term "natural cheese' generally refers to cheese made from milk by adding a coagulating agent (such as
rennet, acid or acidogen). It may or may not contain starter bacteria, adjunct bacteria or exogenous enzymes. Examples
of natural cheeses include, but are not limited to, Cheddar, Mozzarella, Colby, Monterey Jack, Swiss (Emmental),
Gouda, Edam, Feta, Gruyere, Blue, Queso Fresco, Queso Blanco, Ricotta, etc.

The term "process cheese" generally describes cheese products prepared by mixing and comminuting, with the
aid of heat, one or more natural cheeses and emulsifiers to form a homogeneous mass. Optional ingredients allowed
include cream, whey, buttermilk, etc. In the United States, Standards of Identity applied to process cheese products
are established by the Food and Drug Administration. In foreign countries, different standards may exist and/or other
ingredients not approved for use in the United States may be used.

The term "melt" describes the process whereby cheese softens, deforms or flows when heat is applied. The degree
of melt varies for different natural cheeses. For example, Queso Blanco, Paneer, etc. have little or no melt whereas
Cheddar, Mozzarella, Jack, etc. show high levels of melt when heated.

The "melt value" of cheese was determined using the test described by Kosikowski (1982) in his book "Cheese
and Fermented Milk Foods" 2nd edition. The test essentially involves cutting a cylindrical section (diameter of about
1.5 inches, height of about 0.1875 inch and weighing about 5.4 grams) of unmelted cheese. The cheese was placed
in a covered glass Petri dish and heated in an conventional oven at 232.2°C (450°F) for 5 minutes or in a microwave
oven at maximum power for 10 seconds. The difference in diameter of the melted and unmelted cheese was taken as
melt value. A melt value of zero indicates no melt.

The term "melt-controlled cheese" is used herein to describe a cheese in which the melt has been controlled by
integrating curds of cheese with different melt properties and which has a melt value which is different than a natural
cheese with similar or like flavor and/or texture.

EXAMPLE 1

Preparation of California no-melt cooking cheese (Curd |).

One hundred gallons (390.4 kilograms, kg) of milk (containing 3.6% fat, 3.2% protein, pH 6.7), was weighed into
a stainless steel, water-jacketed vat. Calcium chloride (101.6 grams, g) was dissolved in about 500 milliliters (mL)
water and stirred into the milk. The jacket was filled with cold water to approximately the same level as the milk in the
vat. Steam was slowly injected into the jacket to raise the temperature of the milk to 85°C over one hour.

The milk was held at 85°C for 30 minutes. Then, about 70 liters (about 18.5 gallons) of a 2% solution of citric/lactic/
acetic acid blends (in the ratio of 30:40:30) were slowly added to the hot milk with mild agitation. The pH of the curd-
whey mixture in the vat was 4.4. Visible coagulation of the milk occurred at pH of about 4.9. The process of acid addition
was completed within 10 minutes. The temperature of the curd-whey mixture in the vat at this stage was about 73-75°C
(165-167°F) where it was held for about 10 minutes under quiescent conditions, with the vat covered. Then, the vat
was uncovered and a strainer was placed into the drain opening, and the valve was opened to drain whey. Simultane-
ously, the hot water in the jacket was drained. After draining of most of the whey, the curd was trenched for complete
whey removal. Cold city water was circulated through the jacket to cool the curd. Salt (1189 grams) was then mixed
into the curd in approximately three equal applications at time intervals of about 3-4 minutes between applications. At
the initial application of salt, the curd ceased to expel whey.

Preparation of rennet curd (Curd Il) - Mozzarella-like flavor.

Fifty gallons (195.22 kg) of milk were placed in a water-jacketed vat. The milk was warmedto 36.7°C. Approximately
500 milliliters of cold 2% lactic acid was added to the milk to reduce its pH to 6.5. Commercial strains of Lactobacillus
bulgaricus and Streptococcus thennophilus cultures (obtained from Chr. Hansen's Laboratories, Milwaukee, Wiscon-
sin) were cultured separately in autoclaved 12% reconstituted skim milk powder. One liter of each culture was added
to the milk.

Then, 38.7 millilters of single strength veal rennet (obtained from Sanofi Bio-Industries, Waukesha, Wisconsin)
were diluted in one liter of cold de-ionized water and stirred into the milk. The rennet-treated milk was left undisturbed
to coagulate. The coagulum was cut with a 3/8-inch curd knife. The curd particles were left undisturbed in the whey
for 5 min. Simultaneously, the curds were stirred gently and steam was let in the jacket of the vat. Heating was continued
slowly, while stirring the contents of the vat until the temperature reached 38.9°C (102°F) in preferably, 30 minutes.
The temperature was maintained at 38.9°C (102°F) for 30 min. while stirring the curds in the whey. Then, the whey
was removed from the curd. At this point, the curd particles may begin to mat together. Preferably, the curd particles
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are not allowed to mat by continuous stirring until the curd pH reached 5.5. Salt (488 grams) was added in three
increments.

Various ratios of salted Curd | and Il were mixed. For example, 95% Curd | and 5% Curd Il (38 pounds (17.25 kg)
Curd 1 and 2 pounds (0.91 kg) Curd Il), were placed in a jacketed cheese cooker with two rotating screws. Steam was
let into the jacket of the cooker and the curd mixture was heated to 60°C (140°F) within 5 minutes with shearing. The
composition of the cheeses containing Curd | to Curd Il ratios of 5:95, 50:50 and 95:5 are in Table 1. The melt values
of various ratios of Curd | and Curd Il and of a commercial Mozzarella are given in Table 2.

Table 1:
The composition of the finished cheese resulting from 5:95, 50:50 and 95:5 ratios of Curd | and Curd |l of Exemple I.
Curd Combination Cheese Composition
Curd | Curd Il Moisture Fat Protein Salt pH
Y% Y% Y% Y%
5 95 43.06 19.5 27.8 2.1 55
50 50 47.48 19.3 23.3 2.3 55
95 5 48.83 21.5 19.9 2.2 5.6
Table 2:
The melt values of the cheese resulting from various ratios of Curd | and Curd Il of Example | and commercial
Mozzarella.
Curd Combination Melt value (inches) in oven
Curd | Curd Il Conventional Microwave
0 100 0.9 1.12
5 95 0.88 1
50 50 0.25 0.75
60 40 0.13 0.25
95 5 less than 0.05 less than 0.05
100 0 0 0
Commercial Mozzarella 0.95 1.19

EXAMPLE II
Preparation of California no-melt cooking cheese (Curd I) was similar the description given in Example I.

Preparation of rennet curd (Curd |l) - Cheddar-like flavor.

Fifty gallons (195.22 kg) of milk were placed in a water-jacketed vat. The milk was warmed to 32.2°C. Two liters
of commercial Lactococcus lactis subspecies cremoris cultures (obtaining from Chr. Hansen's Laboratories, Milwaukee,
Wisconsin), grown in autoclaved 12% reconstituted skim milk powder, were added. The milk was allowed to ripen until
the pH reached 6.5. This usually took about 30 to 45 minutes. Then, 38.7 milliliters of single strength veal rennet
(obtained from Sanofi Bio-Industries, Waukesha, Wisconsin) were diluted in one liter of cold de-ionized water and
stirred into the milk. The rennet-treated milk was left undisturbed to coagulate. The coagulum was cut with a 3/8-inch
curd knife. The curd particles were left undisturbed in the whey for 5 minutes. Then, simultaneously, the curds were
stirred gently and steam was let in the jacket of the vat. Heating was continued slowly, while stirring the contents of
the vat until the temperature reached 38.9°C (102°F) in preferably, 30 min. While stirring, the curds in the whey, the
temperature was maintained at 38.9°C (102°F) for 30 min. Whey was removed from the curd. At this point, the curd
particles began to mat together. Matting was prevented by stirring the curd particles until their pH reached 5.5. Salt
(488 grams) was added in three increments.

Various ratios of salted Curd | and Il were mixed. For example, 95% Curd | and 5% Curd Il (38 Ib (17.25 kg) Curd
| and 2 Ib (0.91 kg) Curd Il) were placed in a jacketed cheese cooker with two rotating screws. Steam was let into the
jacket of the cooker and the curd mixture was heated to 48.9°C (120°F) within 5 min with shearing. The composition
of the cheeses containing Curd | to Curd |l ratios of 5:95, 50:50, 95:5 are given in Table 3. The melt values of various
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ratios of Curd | and Curd Il and a commercial Cheddar are given in Table 4.
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Table 3:
The composition of the finished cheese resulting from 5:95, 50;50 and 95:5 ratios of Curd | and Curd Il of Example II.
Curd Combination Cheese Composition
Curd | Curd Il Moisture Fat Protein Salt pH
% Y% %o Y%
5 95 39.56 258 26.0 1.9 54
50 50 45.42 26.0 19.9 2.1 55
95 5 49.56 225 19.3 2.2 55
Table 4:
The melt values of the cheese resulting from various ratios of Curd | and Curd Il of Example I| and commercial
Cheddar.
Curd Combination Melt value (inches) in oven
Curd | Curd Il Conventional Microwave
0 100 1.0 1.30
5 95 1.0 1.25
50 50 0.13 0.50
95 5 less 0.1 less than 0.25
100 0] 0 0
Commercial Cheddar 1.0 1.25

It will be appreciated from the detailed description of the illustrative embodiment and the examples provided herein
that the melt and melt value of a cheese product can be selected by varying the ratio of acid curd to rennet curd.
Moreover, it is possible to provide a uniform texture and control the melt properties without the addition of stabilizers,
vegetable gums or other additives and without lengthy or costly additional process steps.

Although illustrative embodiments of the invention have been described, however, it is to be understood that various
modifications and substitutions may be made by those skilled in the art without departing from the novel spirit and
scope of the present invention.

Claims

1. A method of making melt-controlled cheese comprising forming an acid curd through a process comprising adding
acid directly to hot milk; forming a rennet curd through a process comprising adding starter culture and rennet to
milk; and integrating said acid curd and said rennet curd.

2. The method of claim 1 wherein the method of integrating further comprises combining said acid curd and said
rennet curd at a temperature of between about 26°C and about 80°C.

3. The method of claim 1 wherein the method of forming said acid curd further comprises:

adding calcium chloride to milk;

heating said milk slowly to between about 71°C and about 93°C;

holding said milk at a temperature of between about 71°C and about 93°C for about 5 minutes to about 1 hour;
adding hot, food-grade organic acid to reduce the pH of said milk to between about 5.0 to about 4.2 to form
a curd; and

removing the whey.

4. The method of claim 3 wherein said acid is selected from the group consisting of acetic acid, lactic acid, citric acid,
malic acid and blends thereof.
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The method of claim 3 wherein said acid comprises a 0.5% to 10% solution of a food-grade organic acid.
The method of claim 1 wherein the method of forming said rennet curd further comprises:

heating milk to between about 31°C and about 39°C;

acidifying said milk to about pH 6.5;

adding starter culture to said milk;

adding a rennet coagulant to said milk to form a curd;

cutting the curd,

cooking the curd; and

removing the whey.
The method of claim 6 wherein said starter culture is selected from the group consisting of Streptococcus then-
nophilus, Lactobacillus bulgaricus, Lactobacillus helveticus, Lactococcus lactis subspecies cremoris, Lactococcus
lactis subspecies lactis and mixtures thereof.

The method of claim 6 wherein said starter culture comprises one or more lactic acid producing bacteria.

The method of claim 6 wherein said rennet coagulant is selected from the group consisting of single and double
strength rennet and is added at a rate of 15 to 120 milliliters per 1000 pounds of milk.

A method of making melt-controlled cheese comprising integrating the curd of an acid-set, non-melting cheese
and the curd of a rennet-coagulated cheese to provide a cheese with a substantially uniform texture and melt value.

A method of selecting the melt of a cheese product by integrating a preselected ratio of an acid-set, non-melting
cheese curd and a rennet-coagulated cheese curd.

A product of the process of claim 1.

A melt-controlled cheese product comprising an acid-set, non-melting cheese curd and a cheese curd selected
from the group consisting of Cheddar, Mozzarella, Colby, Monterey Jack, Swiss (Emmental), Gouda, Edam, Feta,
Gruyere, Blue, Queso Fresco, Queso Blanco and Ricotta.

The melt-controlled cheese product of claim 13 having from about 38% to about 55% moisture.

The melt-controlled cheese product of claim 13 having from about 15% to about 30% fat.

The melt-controlled cheese product of claim 13 having from about 1.5% to about 2.5% salt.

The melt-controlled cheese product of claim 13 having from about 10% to about 30% protein.

The melt-controlled cheese product of claim 13 having a melt value of O to 1.

A melt-controlled cheese product comprising an acid-set, non-melting cheese curd and a rennet-coagulated

cheese curd comprising 38% to 55% moisture, 15% to 30% fat, 18% to 30% protein and 1.8% to 2.5% saltand a
melt value of O to 1.
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Description
TECHNICAL FIELD OF THE {INVENTION

[0001] The present invention relates to a minced meat analogue and to a method of preparing such a minced meat
analogue. The minced meat analogue according fo the present invention has the appearance of freshly ground minced
meat and can suitably be stored in a refrigerator for three weeks or mare.

BACKGROUND OF THE INVENTION

[0002] Profein is a major source of nutrition, the consumption of which is an important pan of well-balanced diets.
Although meat Is a major source of protein, the presence of certain components in the meat {e.g. cholesterol and
saturated fat) may present a health risk. Furthermore, centain individuals, regardiess of the nutritional advantages to be
gained from meat consumption, choose not to consume meat due to certain religious and/or personal beliefs. Thus, the
development of alternative non-meat sources of protein has been and remains an important goal within the food industry.
[0003] Over the years, considerable effort has been spent in an effort to develop coarse, ground meat analogue
products that have a meat-like flavour and texture, but which do not contain any meat.

[0004] US 2005/0003071 describes a process for making a vegetable base meat analogue, which may be used in a
variety of vegetarian food products, such as burger patties and sausages. The US patent application teaches a process
compyrising the steps of:

*  adding methylcellulose into a water/ice mix, followed by biending to form a cream;

+ blending in a modified gluten;

¢ Dblending in oil to make an emuision base;

¢ blending in a modified starch and flavouring ingredients to form a flavoured emulsion base;

+ cooking the flavoured emulsion base to make a vegetable base meat analogue;

* cooling the vegetable base meat analogue; and

+ grinding the vegetable base meat analogue into vegetable base meat analogue pieces. The US patent application
further teaches that food colouring may be blended into the emulsion base fogether with the flavouring ingredients.

[0005] US 2002/0142086 describes a cooked sausage anaiogue product, comprising:

« acontinuous phasa bindsr composition containing powdered vegetable protein, a binder and water;

« astructured filamentous protein component dispersed within said continuous phase binder composition and included
within a binder matrix formed from the binder composition; and

¢ proteinaceous components dispersed discontinuously within said matrix.

The continuous phase binder composition makes up at least 30 wt. % of the formulation of the sausage analogue product.
The cooked sausage analogue product is manufactured by first preparing a batter containing ablend of proteins, vegetable
oil, water, seasoning and colouring agent; followed by blending in (i) ground, hydrated filamentous dry protein, (it} textured
protein ground meat analogue, and (iii) thermally structured carbohydrate gel; and finally by stuffing the batter into
casings and heating for 15 minutes at 85 "C to coagulate the continuous proteinaceous gel phase.

[0006] WO 03/061400 describes a method for the preparation of a meat substitute product, wherein:

1. a protein material, a hydrocolloid which precipitates with metal cations and water are added fo one ancther,

2. the composition from step 1} is formed into a homogenous mixture,

3. the mixture from 2} is mixed with a solution of a metal cation with a valency of at least 2, in order to form a fibrous
product,

4. the fibrous product is isolated, characterised in that

5. the protein material comprises a milk protein matetial, and

6. the mixture of milk protein material, hydrocolloid which precipitates with metal cations and water is formed in the
presence of an amount of a phosphate material.

It is observed in the international patent application that finishing materials such as flavouring. colouring, vegetable or
animal fat, vegetable or animal proteins, may be added. Furthermore, it is mentioned that these finishing materials are
preferably added 1o the homogeneous mixture of protein, hydrocotioid and water, but that it is also possible to add and
mix these fmishing materials after the fibrous product has been formed. It is furthermore stated in the application that
the product obtained by the method can be converted into snacks, sausages or a sweet dessert-type product.
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[0007] The aforementioned prior art publications fail to provide a method that enables the preparation of a meat
analogue that exhibits the typical structure, texture and appearance of freshly minced meat. The meat analogue products
described in these publications have in common that their appearance does not resemble that of products made of
freshly prepared (minced) meat. Instead, the appearance of these prior art products is similar fo that of cooked or
otherwise heat-processed meat products.

SUMMARY OF THE INVENTION

[0008] The inventors have developed a method to prepare a minced meat analogue that is very similar in structure,
texture and appearance to frashly prepared mincad meat. The minced meat analogue according 1o the presentinvantion
is composed of compesite strands that contain a plurality of proteinaceous fibres and an interstitial material, said minced
meat analogue containing protein, a cross-linked polysaccharide, fal, red colouring substances and watet. The fibres
are largely made up from protein, cross-linked polysaccharide and water, whereas the interstitial material contains a
certain amount of fat and most of the red colouring substances. The composite strands within the minced meat analogue
comprise proteinaceous fibres that are whitish in colour, whereas the interstitial material is at least partly reddish in
colour, due to the presence of the red colouring substances. Thus, these strands look very similar to those found in
minced meat: the fibres contained in the strands of the present analogue resemble collagenous material and the interstitial
matertial mimics red tissue.

[0008] The minced meat analogue of the present invention can suitably be prepared by a process comprising the
following steps:

* preparing a homogeneous mixfure containing protein, a water-soluble polysaccharide that precipitates with muiti-
valent metal cations and water;

¢ combining the homogeneous mixture with an aqueous sotution of multivalent metal cations to produce proteinaceous
fibres;

* isolating said proteinaceous fibres;

* mixing said proteinaceous fibres with covering materials to form a composite, said covering materials containing
fat and red colouring substances; and

* mincing said composite to produce a minced meat analogue.

BRIEF DESCRIPTION OF THE FIGURES
[oo10}

Figure 1 is a picture of a minced meat analogue according to the present invention.
Figure 2 is a drawing depicting a detail of the picture shown in figure 1.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Accordingly, one aspect of the invention relates to a minced meat analogue that is composed of composite
sfrands that contain a plurality of proteinaceous fibres and an interstitial maternial, said minced meat analogue containing:

¢ 10-25 wt. % of protein;

»  (0.5-10 wt.% of a cross-linked polysaccharide selected from alginate, pectin and combinations thereof;
e 1.5-10wt.% of fat;

s (.0001-5 wi.% of red colouring substances; and

e 40-90 wt.% waler;

wherein protein, cross-linked polysaccharide and water together constitute at least 80 wi.% of the fibres; and wherein
at least 10% of the fat and most of the red colouring substances is contained in the interstitial material. According to a
preferred embodiment, at least 30%, more preferably at teast 50% of all the fat present in the minced meat analogue is
contained in the interstitial material.

[0012] Figure 1 is a picture of minced meat analogue according to the present invention. The picture shows that the
minced meat analogue is composed of a number of composite strands. Furthermore, figure 2 demonstrates that the
appearance of the minced meat analogue of the present invention closely resembles that of ordinary minced meat.
[0013] Figure 2 depicls a detailed image of a couple of the strands 1 shown in figure 1. These strands 1 are composed
of a plurality of proteinaceous fibres 2 and an interstitial material 3. The proteinaceous fibres 2 have a pale creamy
colour whereas the interstitial material 3 has a red colour.
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[0014] The term "red colouring substance” as used herein refers 1o substances that can suitably be used in small
quantities, i.e. typically less than 2 wi.%, to impart an intense reddish colour. The present invention also encompasses
the use of combinations of different colouring substances that together impart a reddish colour to the minced meat
analogue. A "reddish colour" means that the colour is red or a shade of orange, brown or pink that is similar to red. Most
preferably, the red colouring substances impart an essentially pure red colour to the minced meat analogue. The red
colouring substances may be incorporated in the present analogue as such or as part of a natural ingredient and/or a
compounded ingredient.

[0015] The red colouring substances empioyed in accordance with the present invention may have been introduced
in the minced meat analogue in the form of a colouring material that essentially consists of colouring substances or a
colouring material that contains colouring substances in combination with carrier materials and/or other functional food
ingredients. These carrier materials and/or functional ingredients are not encompassed by the term “red colouring
substance”.

[0016] In a preferred embodiment, the minced meat analogue contains at least 12 wt.% protein, whereas the fat
content preferably does not exceed 8 wt.%. The concentration of cross-linked polysaccharide typically does not excead
7 wt.%. The amount of red colouring substances, preferably does not exceed 2.5 wt.%, more preferably it does not
exceed 1.5 wi.%.

[00171 The minced meat analogue of the present invention may advantageously contain levels of fat that are sub-
stantially lower than those found in ordinary minced meat product (typically above 10 wt.%). In a particularly preferred
embodiment, the minced meat product contains tess than 6 wt.%, more preferably less than 5 wt.% of fat. it was found
that even if such low fat minced meat analogues are fried, fat uptake is relatively low, resulting in a fried minced meat
analogue having a fat content that is much lower than that of ordinary fried minced meat.

[0018] In order o determine how much of a particular ingredient is contained in the fibre and/or the interstitial material,
the fibres are to be separated from the interstitial material and the concentrations of the ingredients are determined by
means of suitable analytical techniques. The fibres and interstitial material may suitably be separated by placing the
strands on a sieve and rinsing the strands with warm water until the clean fibres remain. Any small fibre material that
has passed the sieves with the rinsing water may suitably be removed therefrom by centrifugation and be recombined
with the fibres retained on the sieve for analysis.

[0019] Like ordinary minced meat, the present analogue is composed of strands of e.g. extruded material. The minced
meat analogue of the present invention is typically characterised in that the strands dispiay a marbled colour pattern
that is made up of reddish and whitish patches. The reddish patches coincide with concentrations of red colouring
substances and the whitish patches coincide with proteinaceous fibres that do not cany a significant amount of red
colouring substances. Due 1o this marbled appearance of the strands, the present analogue closely resembles ordinary
minced meat in both structure and appearance. The marbled appearance is particularly manifest if at least 50 wt.% of
the fibres in the minced meat analogue have a length of at least 1 mm, preferably of at least 3 mm.

[0020] An important advantage of the minced meat analogue resides in the fact that it can suitably be pasteurised or
sterilised, without affecting the fresh appearance of the product. Consequently, in a preferred embodiment the analogue
has been pasteurised or sterilised. Most preterably, the product has been pasteurised, e.g. by heating it to at least 70
“C for at least 2 minutes.

[0021} According to a particularly preferred embodiment, the red colouring substances employed in the minced meat
analogue discolour when subjected to severe heating conditions, such as those employed in shallow frying, deep frying
or roasting. Thus, during e.g. frying or roasting the minced meat analogue will loose iis reddish colour, whereas at the
same time, due to Maillard reactions occutring on the surface of the fibres, a brownish colour is developed. As a result,
the fried or roast minced meat analogue so obtained closely resembles ordinary fried or roast minced meat. A particularly
suitable red colouring substance that exhibits this kind of discolourisation behaviour is betanin. Most preferably, betanin
is employed in the form of a beet extract.

[0022] In order to further improve the storage stability of the present analogue, it is advantageous to include a pre-
servative. According to a particularly preferred embodiment, the preservative is predominantly incorporated in the inter-
stitial material. Typically at least 60%, most preferably at least 75% of the preservative present in the analogue is
contained in the interstitial material. Preferred preservatives include salts of food acids, such a potassium sorbate and
potassium lactate. According to a particularly preferred embodiment, the minced meat analogue contains between 0.3
and 3 wt.%, especially between 0.6 and 1.8 wt.% of lactate salt, preferably potassium lactate.

[0023] The interstitial material in the present minced meat analogue serves the purpose of binding together the fibres.
in addition, the interstitial material influences the texture and appearance of the product in advantageous fashion. The
fat present in the interstitial material is betieved to impant a tender and smooth texture, whilst the red colouring substances
produce the desirable marbled colour pattern that is typical of ordinary minced meat. Typically, the interstitial materials
constitutes between 1 and 30 wt.%, preferably between 5 and 25 wi.% of the minced meat analogue.

[0024] The interstitial material in the present analogue product preferably contains 10-50 wt.% fat; 0.001-15 wi.% of
red colouring substances; and optionally up to 60 wt.% water. More preferably, the interstitial material contains less than
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12 wt.% of red colouring substances, most preferably less than 8 wt.% of red colouring substances. The interstitial
material may essentially consist of fat and red colouring. Preferably, however, the interstitial material additionally contains
at least 10 wi.% waler. In case the interstitial material contains water, fat is preferably present as a dispersed phase of
an oii-in-water emulsion. The organoleptic quality of the minced meat analogue is exceptionally good in case the interstitial
material contains:

*  5-50 wt.%, preferably 10-40 wit.% of fat;

«  (0.002-12 wt.%, preferably 0.003-8 wt.% of red colouring substances;
s  20-90 wt.%, preferably 30-80 wt.% of water; and

e 2-50 wt.% , preferably 10-40 wi.% of a binding agent.

The binding agent is suitably selected from the group consisting of cellulose derivatives, natural gums, egg protein,
whey protein, starch, modified starch, carrageenan, and combinations thereof. More preferably, the binding agent is a
mixture of (i} a protein selected from the group consisting of whey protein, egg protein and combinations thereof and
(i) a polysaccharide selected from cellulose derivatives and modified starch. Methyl cellulose is particularly preterred
due to the fact that it acts as an effective binder under warm as well as cold conditions.

[0025] The protein contained in the fibres of the minced meat analogue is preferably selected from the group consisting
of dairy protein, vegetable protein and combinations thereof. According to a particularly preferred embodiment, the
protein of the fibres is dairy protein. Suitable sources of dairy protein include, whey protein concentrate, caseinate,
rennet casein, mitk powder (including skim mitk powder), curd and cheese. Most preferably, most of the protein contained
in the fibres of the present analogue is derived from curd, more preferably at least 80 wt.% of the protein is derived from
curd. The curd employed in the present method most preferably is a skimmed mitk curd. Thus, the introduction of fat
through the interstitial material may be compensated for by a reduced fat content in the fibres, without adverse effect
on product quality.

[00268] The fatemployedinthe present product preferably is a vegetable or dairy fat. Fat contained in the proteinaceous
fibres, preferably is a non-hydrogenated fat, e.g. butter oil or vegetable oil. The fat contained in the interstitial material
may be a hydrogenated or a non-hydrogenated fat. in case fat is present as a continuous phase in the interstitial material,
the preterred fat is a high melting fat, especially a fat with a melting point in excess of 35, preterably in excess of 40 "C.
In case the fat is present in the interstitial material in the form of an oil-in-water emulsion, the preferred fat is a non-
hydrogenated vegetable or dairy fat.

[0027} Another embodiment of the invention relates 1o a packaged minced meat analogue as described herein betfore,
wherein the package is hermetically sealed and contains an inert atmosphere of nitrogen and carbon dioxide. in particular
it the analogue product has been pasteurised or sterilised, packaging under an atmosphere of nitrogen and carbon
dioxide ensures that the product may be stored in a refrigerator for several weeks without loosing guality. Typically the
atmosphere of nitrogen and carbon dioxide contains nitrogen and carbon dioxide in a volume ratio of 3:1 to 1:3.
[0028] Yet another embodiment of the present invention concemns the use of a minced meat analogue as defined
above in the preparation of burgers, sausages, sauces or meais. The minced meat analogue of the present invention
can be incorporated in the aforementioned products in the same way as ordinary minced meat. The typical structure
and texture of the present product are retained in the final product even if such product is subjected to additional heat
processing.

[0028] A further aspect of the invention relates 10 a method of preparing a minced meat analogue, said method
comprising the following steps:

*  preparning a homogeneous mixture containing 5-20 wt.% of protein; 0.1-10 wt.% of water-soluble polysaccharide
selected from alginate, pectin and mixtures thereof; and at least 60 wt.% water;

+ combining the homogeneous mixture with an agueous solution containing 0.1-6 wi.% of multivalent metal cations
1o crosslink the water-soluble polysaccharide and to produce proteinaceous fibres;

* isolating said proteinaceous fibres;

* mixing said proteinaceous fibres with covering materials in a weight ratio of 50:1 to 3:1 to form a composite, said
covering materials including, by weight of the total amount of covering materials:

- 5-50 wi.% fat:
=~ 0.01-12 wt.% of red colouring substances; and
- optionally up to 80 wt.% water; and

* mincing said composite to produce a minced meat analogue.

[00308] The concentration of multivalent metal cations in the agueous solution refers to the concentration of said metal
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cations alone, i.e. not to the amount of multivalent metal salt that may have been added to said solution.

[0031] The present method of preparing and isolating the proteinaceous fibres is very similar o the one described in
WO 03/061400, which is incorporated herein by reference.

[0032] The term "homogenous mixture" as referred to in the present application encompasses emulsions, dispersions
and solutions. Some proteins, for example, cheese milk protein, melt at elevated temperatures, producing a homogenous
mixture comprising two liguid materials that are not soluble in one another, i.e. an emulsion. Proteins that do not melt
will yield a homogeneous mixture in the form of a dispersion or a solution.

[0033] In the present method the homogeneous mixture may suitably be prepared by first mixing protein material and
water, followed by the addition of alginate and/or pectin and further mixing. However, these components can also be
admixed in a single step or in a different order. Mixing may be achieved by stirring, but also other mixing techniques,
such as homogenization may be employed.

[0034] The water-soluble polysaccharide employed in the present method is characterised in that it precipitates with
muttivalentmetal cations underthe formation of a cross-linked network. Low methoxy pectins and alginates are particutarly
suitable water-sohible polysaccharides. The preferred alginate is sodium alginate. There are numerous commercially
available alginates; in the context of the invention, use is made of. for example. Ca-reactive alginates such as of the
type obtained from "Brown algae”. Examples of suitable alginates are DMB sodium alginate (Manugetl} from Kelco and
FD125 from Danisco Cultor. It is also possible to use other alginates which form a precipitate with metal cations.
[0035] When the solution containing the multivalent metal cation is added to the homogenous mixture a fibrous product
can be obtained in a controlled way by breaking up the skin of precipitating material that forms at the interface of the
homogeneous mixture and the added solution. This may be done by continuously chopping said interface with e.g.
paddies.

The multivalent metal cations contained in the aqueous solution are preferably selected from water-soluble calcium
saits, water-soluble magnesium salts and mixtures thereof. Typically, these salts are applied in the aqueous solution at
concentration tevels at which these salts are essentially fully dissolved. Suitable calcium salts include calcium chioride,
calcium acetate and calcium gluconate.

[0036] In the preparation of the proteinaceous fibres according to the present invention, the pH of the homogenous
mixture is advantageously set to a value in the range from 4 10 7. The pH of the homogeneous mixture will effect the
structure and texture of the proteinaceous fibres obtained in the present method. For example, to prepare a meat-type
structure similar to beef, pork or chicken, starting from a mitk protein material, the pH is preferably set to a value between
5.0 and 7.0. If a fish-type structure is desired, starting from milk protein material, the pH is preferably set to a value
between 4.5 and 6.0.

[0037] The homogeneous mixture employed in the present method preferably contains protein and the water-soluble
polysaccharide that precipitates with multivalent metal cations in a weight ratio within the range of 1:6 and 1:1.

[0038] According to a particularly preferred embodiment, the homogeneous mixture contains 5-15 wt.% of protein,
1-6 wt.% of the water-soluble polysaccharide and at least 70 wt.% of water. The homogeneous mixture may suitable
contain some fat. Preferably, the amount of fat does not exceed 3 wt.%, more preferably it does not exceed 1 wt.%.
[0038] In case the hornogeneous mixture is prepared with ingredients containing significant levels of multivalent metal
cations (e.g. curd that contains significant amount of Ca2+), care should be taken not to prematurely cross-link the water-
soluble polysaccharide. In order to prevent such premature cross-linking, a sequestering agent may suitably be employed
to capture the free multivalent metal cations, before they can interact with the water-soluble polysaccharide. This is
suitably done by combining such a sequestering agent with any ingredients of the homogeneous mixture that contribute
substantial levels of multivalent metal cations in the presence of water, followed by the addition of the water-soluble
polysaccharide. Typical examples of sequestering agents include phosphates, EDTA etc, phosphates being particularly
preferred. These phosphates must be capable of forming a complex with divalent metal cations, such as calcium or
magnesium, and are expediently selected from alkali metal and ammonium salts of phosphoric acid of polyphosphoric
acid. Typical examples of suitable phosphates include disodium hydrogen phosphate, trisodium phosphate, sodium
hexametaphosphate and sodium polyphosphate (NaP0,),, wherein n is suitably within the range of 10-40. The seques-
tering agents is typically added in an amount of 0.1-1.5% by weight, based on the total amount of all the constituents
of the homogenous mixture.

[0040] The agueous solution of multivalent metal cations that is used to produce the proteinaceous fibres, generally
contains between 0.3 and 4 wt.%, more preferably between 0.5 and 2 wt.% of multivalent metal cations. The strength
of the proteinaceous fibre, which is related to the sensation in the mouth when a bite is taken, is affected by the
concentration of the muitivalent cations in the aqueous solution. Typically, the higher the concentration of the muitivalent
cation the stronger the resulting fibre.

[0041] Afterthe homogenous mixture has been prepared, which usually is done at a temperature 0f 20-90 "C, preferably
of 30-90 "C and most preferably of 50-80 "C, the homogenous mixture is held at this temperature and the solution of
the muitivalent metal cation is added at approximately the same temperature.

[0042] The solution of multivalent metal cation and the homogeneous mixiure are preferably combined gradually as
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this altows the fibre formation process o be controlied carefully. This may be achieved by combining two streams of
these individual components, or alternatively by adding a stream of one component {o the butk of the other component.
According to a preferred embodiment, the multivalent metal cation solution is gradually introduced into a stirred vessel
containing the homogeneous mixture, e.g. by spraying the solution onto the surface of the homogeneous mixture. By
stirring or chopping the surface of the homogeneous mixture whilst the aqueous solutions is being added, the protein-
aceous skin that forms onto said surface is continuously ruptured, resulting in the formation of fibres. The pieces of
ruptured skin tend to roli-up into cylindrical structures and thus attain a fibre-like appearance.

[0043] Once the proteinaceous fibres have been formed, these fibres are preferably washed in order to remove
residues of metal cations. Next, excess moisture may be removed, for example, by pressing. After isolation, the pro-
teinaceous fibres typically have a water content of 60-80 wt.%, preferably of 65-85 wt.%.

[0044] Foliowing the isolation of the proteinaceous fibres, the covering materials are preferably gently mixed with the
protein fibres in order not o significantly darmage the fibres. It is important that throughout the process the size of fibres
is not reduced to such a level that the fibres are no longer visually distinguishabie in the final minced meat analogue. if
this happens, the product will attain a homogeneous pink colour instead of the desired marbled red/white colour pattem.
Typically, at least 50 wt.% of the fibres in the minced meat analogue have a length of at least 1 mm, preterably of at
least 3 mm.

[0045] As mentioned herein before, the present minced meat analogue can suitably be pasteurised or sterilised.
Optionally, especially in case long storage times are foreseen, the meat analogue is frozen after pasteurisation or
sterilisation. In accordance with a preferred embodiment, the minced meat analogue is pasteurised or sterilised, and
packaged. The product may be packaged either before or after packaging. Preferably, the minced meat analogue is
pasteurised before packaging. Even more preferably, the minced meat analogue is pasteurised or sterilised and sub-
sequently packaged in a hermetically sealed package under an inert atmosphere of nitrogen and carbon dioxide. in a
particularly effective embodiment, the minced meat analogue is frozen after pasteurisation or sterifisation and packaged
in frozen form. In this way production process and market distribution can be disconnected.

[00468] The covering materials employed in the present method may suitably include at least 10% water, by weight of
the total amount of covering materials. Particularly good results are obtained if the covering materials include, by weight
of the total amount of covering materials:

e 5-50 wt.%, preferably 10-40 wi.% of fat;

*  0.002-12, preferably 0.003-8 wt.% of red colouring substances;
*  20-90 wt.%, preferably 30-80 wt.% of water; and

s 2=50 wt.%, preferably 10-40 wt.% of a binding agent.

[0047] The fatand binding agent are suitably admixed to the proteinaceous fibres in the form of an off-in-water emulsion.
The oil-in-water emulsion may suitably contain other ingredients such as preservatives. However, preservatives can
also be introduced separate from the oil-in-water emulsion.

[0048] Preferred binding agents include celiulose derivatives, natural gums, egg protein, whey protein, starch, modified
starch, carrageenan, and combinations thereof. A particutarly preferred binding agent is whey protein, especially high
gel whey protein. High gel whey protein when dispersed in waler, forms a highly viscous solution that forms a gel when
sufficient sait is added. High gel whey protein is commercially available e.g. under the product name Nutrilac® PO-7730
{Arla Food Ingredients, Denmark).

[0048] The covering materials advantageously include one or more preservatives, especially between 0.3 and 15 wt.
% of lactate by weight of the total amount of covering materials, potassium lactate being particularly preferred.

[0050] The invention is further illustrated by means of the foltowing examples:

EXAMPLES

Example 1

[0051] Skimmed mitk was bactofugated at 50 "C and then pasteurised at 75 "C for 15 sec and curdied by means
microbial rennet. To 800 grams of the curd so obtained, 400 gram water and 13 gram sodium polyphosphate (NaPQg),,
where n is approximately 25, were added to the curd. After heating {meiting), the pH was brought to approximately 7
using NaOH in order to increase the effectiveness of calcium binding. A solution of 22.5 gram sodium alginate (Kelco®
DMB) in 500 g water was prepared and the mixture containing curd, sodium polyphosphate and water was mixed with
the solution containing sodium alginate, with stirring (Hobart mixer with dough kneader at low speed). Finally, under
continuous stirring, the mixture was sprayed with 450 gram 4 % (m/m) CaCl, and further mixed to form the fibres. The
fibres were isolated using sieving, after which they were washed.

After washing, the composition of the fibres was as follows:
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Wt.%

Dry matter 23

Protein 14
Fat 0.2
Water 77

[0052] Next, 1000 g of the fibres were mixed in a Hobart mixer with 100 g of an oil-in-water emulsion of the following
composition:

W%
Water 48

High get whey protein? 14

Sunflower oil 20

Potassium lactate 2 20

1 Nutrilac® PO-7730, ex Arla
Food Ingredients, Denmark

2 Puyrasel® P 60% (aqueous
solution}, ex Purac, the
Netherlanst

[0053] The oil-in-water emulsion was prepared using a Brown combimax 650 mixer at high speed. Cooled water was
introduced in the mixer. Next, potassium lactate, whey protein and oil were added under continuous stirring whilst the
temnperature of the mixture was maintained at below 10 "C. Stirring was continued until a smooth, homogeneous mass
had been obtained.

[0054] After the emulsion had been mixed with the fibres with the help of a Hobart mixer (temperature below 5 "C),
the following ingredients were added under mixing conditions in the indicated amounts:

Grams
Flavour 12.5
Carboxymethy! cellulose? 15
Egg protein 20
Modified potato starch 2 5
Red colouring (E162)3 3
Paprika powder 3.5
Caramel (E150a)* 6

1 Methocel A, ex Dow Chemical

2 ex Griffith Laboratories, Herentals,
Belgium  s.v.p.  productnaam
doorgeven.

3 Beet red ZJB0O03 ex Griffith
Laboratories, Herentals, Belgium

4 powder, containing 97%
carbohydrates, ex Griffith
Laboratories, Herentals, Belgium

[0055] The mixture of fibres and covering materials was fed into a mincer (Krafft) and processed into a minced meat
analogue. The minced meat analogue so obtained had an appearance that was very similar to that of freshly prepared
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minced meat. The product was pasteurised by keeping it in an oven at a temperature of 120 "C for 15 minutes (resulting
in a core temperature of more than 70 “C during at least 2 minutes), cooled to below 7 °C and subsequently packaged
in a sealed package under an atmosphere of nitrogen and carbon dioxide (50:50 v/v). it was found that the packaged
minced meat analogue could be stored in a refrigerator for more than 3 weeks.

Examples 2A and 2B

[0056] Example 1 was repeated, except that instead of the emuision 20 g of sunflower oil (example 2A) or hardened
palm oil (example 2B} was added. The hardened paim off {(ex Romi Smilfood, the Netherlands) had a melting pointof 45 °C.

Example 3

[0057] Example 1 was repeated, except that instead of the emuision 20 g of sunflower oil and 14 g of high gel whey
protein were separately added to the proteinaceous fibres.

Examples 4A, 4B and 4C

[0058] Exampie 1 was repeated, except that the high gel whey protein in the emulsion was replaced by an equal
amount of:

caseinate (ex DMV international) - Example 4A
egg protein (ex. NIVE, Nunspeet, the Netherlands}; - Example 4B
whey protein concentrate (Lacprodan® ex Arla Food ingredients)  ~-Example 4C

Example 5

[0058] The minced meat analogues described in the above examples were shallow fried in oil at 170 "C for 3 minutes.
To this end approximately 125 g of the loose analogue material was introduced into a heated frying pan containing hot
ail. The amount of oit absorbed as well as the amount of water lost during frying was determined. Furthermore, moisture
content and fat content were determined before and after frying. The results of these analyses are summarised in the
following table:

Weight Before frying After frying
beforefrying  Weight after Weight loss Moisture (wt. | Fat (wt.%) | Moisture (wt. | Fat (wt.%)

Ex. @ frying (g) (%) %) o)

1 125 105 16 86.5 27 47.6 13.4
2A 130 112.5 14 64.1 2.4 46.6 10.1
2B 117 96 18 64.6 2.6 51.7 11.7
3 130 110 15 64 2.4 43.0 11.9
4A 127 113.5 11 64.6 25 47.7 11.2
4B 130 116 11 64.8 2.6 48.2 12.4
AC 130 114.5 12 85.2 25 50.9 11.5

[0080} Furthermore,the fried products were evaluated by an expert panel. The resuits of the evaluation are summarised
in the following table:

Ex. | Ranking in order of preference

Comments

1

i

Excailent texture and frying behaviour

2A

6/7

A bit dry and "gritty’

2B

2

Excellenttexture, tends to stick somewhatto the frying pan
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(continued)
Ex. | Ranking in order of preference Comments
3 6/7 Pale appearance and not much bite
4A 4 Slightly tess juice and a bit gritty’
4B 3 Juicy, but slightly less bite
4C 5 Less bite and slightly ‘gritty’

[0061] Finally, the minced meat analogue of example 1 was compared 1o ordinary pork and beef minced meat. The
resuits of this comparison are depicted in the following table:

Product Weight loss (%) Before frying After frying
Moisture (%) | Fat (%) | Moisture (%)} | Fat (%)
Example 1 16 65.5 27 47.6 134
Pork minced meat 43 87.4 12.7 37.1 28.1
Beef minced meat 33 66.7 12.8 47.0 251

[0062] Al three products were found to be of excellent quality. These results show that during frying the minced meat
analogue of the present invention looses substantially less weight than the pork and beef minced meat products. In
addition, the minced meat analogue offers the advantage that, even after frying, it contains substantially less fat than
the minced meat products.

Claims

1. A minced meat analogue that is composed of composite strands that contain a plurality of proteinaceous fibres and
an interstitial material, said minced meat analogue containing:

* 10-25 wt.% of protein;

* 0.5-10 wi.% of a cross-linked polysaccharide selected from alginate, pectin and combinations thereof;
¢ 1.5-10 wt.% of fat;

= (.0001-5 wt.% of red colouring substances; and

* 40-80 wt.% water;

wherein protein, cross-linked polysaccharide and water ogether constitute at least 80 wi.% of the fibres; and wherein
at least 10% of the fat and most of the red colouring substances is contained in the interstitial matenal.

2. Minced meat analogue according to claim 1, wherein said minced meat analogue is characterised in that the
strands display a marbled colour pattern that is made up of reddish and whitish paiches.

3. Minced meat analogue according to claim 1 or 2, wherein the minced meat analogue has been pasteurised or
sterilised.

4. Minced meat analogue, according 1o any one of the preceding claims, wherain the interstitial material constitutes
between 1 and 30 wi.%, preferably between 5 and 25 wt.% of the minced meat analogue.

5. Minced meat analogue according to claim any one of the preceding claims, wherein the interstitial material contains
10-50 wit.% fat; 0.01-5 wt.% of red colouring; and optionally up to 60 wt.% water.

6. Minced meat analogue accarding to claim 5, wherein the interstitial materialcontains:

* 5-50 wt.% fat;
+ 0.002-12 wi.% of red colouring substances;

10
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* 20-90 wi.% water; and
* 2-50 wt.% of a binding agent.

Minced meat analogue according 1o claim 6, wherein the binding agent is selected from the group consisting of
cellulose derivatives, natural gums, egg protein, whey protein, starch, modified starch, carrageenan, and combina-
tions thereof.

Minced meat analogue according to claim 7, wherein the binding agent is a mixture of (i} a protein selected from
the group consisting of whey protein, egg protein and combinations thereof and (i) a polysaccharide selected from
cellulose derivatives and modified starch.

Minced meat analogue according to any one of the preceding claims, wherein the protein contained in the protein-
aceous fibres is dairy protein.

Minced meat analogue according to any one of the preceding claims, wherein the interstitial material contains
between 0.5 and 15 wt.% of lactate salt, preferably potassium lactate.

A packaged minced meat analogue according to any one of the preceding claims, wherein the package is hermetically
sealed and contains an inert atmosphere of nitrogen and carbon dioxide.

A method of preparing a burger, a sausage, a sauce of a meal, said process comprising the incorporation of a meat
analogue according to any one of claims 1-10.

A method of preparing a minced meat analogue, said method comprising the following steps:

«preparing a homogenaous mixiure containing 5-20 wt. % of protein; 0.1-10 wt.% of water-soluble polysaccharide
selected from alginate, pectin and mixtures thereof; and at least 60 wt.% water;

« combining the homogeneous mixture with an aqueous solution containing 0.1-6 wt.% of multivalent metal
cations to crosslink the water-soluble polysaccharide and 1o produce proteinaceous fibres;

= isolating said proteinaceous fibres;

* mixing said proteinaceous fibres with covering materials in a weight ratio of 50:1 fo 3:1 1 o form a composite,
said covering materials including , by weight of the total amount of covering materials:

- 5-50 wt.% fat;
- 0.01-5 wt.% of red colouring substances; and
- optionally up to 60 wt.% water; and
* mincing said composite to produce a minced meat analogue.
Method according 1o claim 13, wherein the minced meat analogue is pasteurised or sterilised, and packaged.
Method according to claim 13 or 14, wherain the covering materials include:
« 5-50 wt.% fat;
* 0.002-10 wt.% of red colouring substances;
* 20-30 wi.% water; and

* 2-50 wt.% of a binding agent.

Method according to claim 15, wherein the binding agentis selected from the group consisting of cellulose derivatives,
natural gums, egg protein, whey protein, starch, modified starch, carrageenan, and combinations thereof.

Method according to claim 16, whersin the binding agent is high gel whey protein.

Method according to any one of claims 15-17, wherein fat and binding agent are admixed to the proteinaceous fibre
in the form of an oif-in-water emulsion.
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PTOIAIAI (06:12)
Approved or gae through 01/31/2014, OME 08510032
U.3. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Pagenwork Reduction Act of 1805, po persons are required to respond 1o a collection of information uniass i disvlays a valid OMB gontrol number:

DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
~ APPLICATION DATA SHEET (37 CFR 1.78)

e o |METHODS AND COMPOSITIONS FOR CONSUMABLES

As the below narned inventor, | hereby declare that:

This declaration | | The atiached application, or
is directad to:

[X] tUnited States application or PCT international application
nuraber 14/798,970

fiedon July 10, 2015,

The above-identified application was made or authorized {0 ba made by me.

| beliave that | am the orlginaf inventor o an original jeint inventor of a claimed invention in the appiication.

| hereby acknowisdge that any willful false staterment made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonmaent of nol more than five (8) vears, or both,

WARNING:

Petitionerfapplicant is caulioned to avaid submitting personal information in documents filed in a patent application that may
contribute o identity thefl. Personal information such 85 social securily numbers, bank account numbers, of credit card numbars
{other than a check or credit card autharization form PTO-2035 submiited for payment purposes) is never required by the USPTO
fo support a pelition or an application. i this type of personal information is ingluded in documents submitted to the USPTQ,
petitioners/applicants should consider redaciing such personal information from the docurments before submitling them to the
USPTQ, Peiltionerapplicant is advised that the racord of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213{g) is made in the application) or issuancsof a
patent. Furthermars, the record rom an abandoned apglication may also be avallable to the puldic if the apglication iz

referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained In the application file and thersfore are not publicly available.

LEGAL NAME OF INVENTOR

mventor:  Marija Virllic Date (Optional) : 3@?’53@?5’
‘0 i
Signature: 5{&"&(’% ¥ {%}

Note: An application data sheel (PFTO/BRMS orequivatent), incliding naming the entive inventive entity, must accompany {his form
or must have been previgusly filed. Use an additional PTQMAIANG form for each additionat inventor,

Hig coliection of information is requited by 38 U:8.C. 115 and 37 CFR 1.63, Tha information s requited o oblain or retain a benefit by the public which is to filz (and
by the USPTO 1o process) an applivation. Confidentiality is governed by 38 U.8.€. 122 and 37:CFR 1,11 and 1,14, This collecton is estmated totaks 1 minuts fo
complete, inaluding galiering, preparing, and submiliing tha completed application foray fo the USPTO, Time will vary depending upon theindividual case. Any
comments on the amount of fime you require to complete this foem andfor suggestions for reducing this burden, should be sent 1o the Chief Information Officer, U.S,
Patent and Trademark Qffice, U.8. Departiment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TOQ: Commissioner for Patents, P.O. Box 1450, Alexandris, VA 22313-1450.

if you need assistance in completing the form, call 1-800-FTC-219% and sefact antion 2.

6118795 .doe

'
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Approved for use through 312014, OMB 08510032
U8, Fatentand Trademark Ofce; UK. DEPARTMENT OF COMMERGE

Under the Papenvork Reduction Act of 1895, no persons are required o' respond to a-collection of information unless it digplays a valid OMB contid! number,

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION UBING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of

invention | METHODS AND COMPOSITIONS FOR CONSUMABLES

As the below named inventor, | hereby declare that:

This declaration | 1 The attached applicalion, or
is dirscted to

[X] United States application or PCT international application
' number 14/796,870

fedon  July 18, 2018

The above-identified applicalion was made or authorized to be made by me.

| belisve that | am the original inventor or an origingl joint inventor of a dlaimed invention in the application.

} hereby acknowladge that any willful false statement made in this declaration is punishable under 18 U.S.C, 1001
by fine or imprisonment of not mere than five (5) years, or both,

WARNING:

Petitioner/applicant is cautioned 1o avoid submitting personal information in documenis filed In a patent application that may
confribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) 1s never reguired by the USPTO
o support a petition or an application. If this type of personal information is included in documents submitted {0 the USPTO,
patitinnersiapplicants should consider redacting such personal information from the deocuments before submitling them fo the
USPTO. Petitionerfapplicant is advized thal the record of a patent application is available fo the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) ia made In the application) or issuance of a
patent. Furlhermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14), Checks and credil card authornization forms
PTO-2038 submitted for payment purposes are nol refained in the application file and therafore are not pulilicly available.

LEGAL NARE OF INVENTOR

- .. o
fwentor: _Sargey Solomatin Date (Optional) : _ {25424 ,/ S48
Signature: ‘&?@?M"{;‘?“"’:ﬁ%wﬂt«» 2

Note: An application data shest (PTQ/SB/M4 or equivalent), Inclkuding naming the entire Inventive entity, must accomipany ihis form
or pust have baen previously fifed. Use an additional PTOAIAGY form Tor each additional inventor.

This cofition of information is yequired by 35 LLE.C. 115 and 37 CER 1.63. The information 1s required 1o obtain oy retain & bensfil.by the public which is'to file {and
by the USFTO to process) snapplication: Confidentiality is governed by 35 U.8.C, 122 and 37 CFR 1.11 and 1.14. This coflection iz aslimated to take 1 minute to
complele, including gathering, preparing, and submilting the compleled appiicalion form tothe USPTQ. Time wilt vary depending upon the individual case, Any
commenis on the amount of ime you retuite to complete this form. andior suggestions for reducing this burden, should be sent (o the Chief information Oftesr, U.3.
Patent and Tradermark Oifice, 11.8. Department of Commerce, P.O. Box 1450, Alexendria, VA 223131450, DONOT SEND FEES OR COMPLETED FORMI TO
THIS ADDRESS. SEXD TO: Commissioner for Patents, PO, Box 1480, Alexandsia, VA 223131450,

#you need assistanca fn compisfing the form, calt 1-800:PTD.$138 and select oplion 2.

61187957 dec
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.76)

Title of

imvontion | METHODS AND COMPOSITIONS FOR CONSUMABLES

Ag the below named inventor, { hereby declars that:

This.declaration [ ] The attsched appiicstion, or
is dirscted to:
{ X3 United Stales application or PCT inlermslional application
nimbear 14/798,970

fHedon July 10, 2015

The abova-identifiad application was made or authorized to ba made by ma,

I believe that | am the original inventor or an original joint inventor of a claimed invenfion in the application.

I heraby acknowladge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1003
by fine or imprisonment of not mare than five (5} vears, or both,

WARNING:

Petitioner/applicant is caulioned to avoid submitling personal informalion in documents filed in a patent application that may
confribule 10 identity thefl. Personal information such as soclal security numbers, bank account numbers, or credit card numbers
{other than a check orwradit card authorization form PTO-2038 subraited for payment purposes) is naver required by the USPTO
fo support a petition or an application. {fthis type of personal information is included in documents submitted to the USPTOQ,
petitioners/applicanis should consider redacting such personal information from the documents before submitting them o the
USPTQ. Petitioner/apphicant is advised thal the record of a patent application is avallable o the public alter publication ofthe
application {unfess 3 non-publication requast in compliance with 37 CFR 1.213(a) ia made in the application} or issuance of a
patent. Furthermore, the record from an abandoned application ray also be available o the public i the applicationis

referanced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit.card authorizalion forms
PTO-2038 submitted for payment purpeses are not refained in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR

fnventon: R?chei Fras?}; = Date {Optional) « %i’zﬁk 2{3
;o
Signature: -}4;!' SA /i,w{f{%/ _ }fa‘f/{ﬂwx‘
; o

Nota: An application-data sheet (PTO/SBI4 or sguivalent), incheding naming the entire inventive entity, must accompany this form
ormust have been previously filed, Use an additional PTO/AIA/GT form for each additional inventor.

This collaction of information is required by 35 U.S.C. 115 and 37 CFR 1:83. The information 13 required 1o.ablgin or tefain & benetit by the public which is 1o {ie {and
by the UBPTO o process) an application. Confidentiality is govemed by 35 U.8.C. 122 and 37 CFR 1T and 1,14, This cofiection is estimaied 1o take 1 minute to
complete, including gathering, preparing, and submiling the completed application form 16 the USPTO. Time will vary depending upon the indivdual cass. Any
comments-of the amount of time you reguire o complais this-form andior-suggesiions for rediicing this burden, should be sent to the Chief information Officer, U.5.
Patent and Trademark Office, 1.8, Department of Commaerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NCT SEND FEES OR COMPLETED FORMS TQO
THIS ADDRESS, SEND T Coramissioner for Batents, P.O. Box 1458, Alexandriz, VA 22313-1488.

f you need gssistance in completing e form, catl 1-800-FTC-4199% and select option 2.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306
PEO/ALADT {06-12)
Approved for uze ihrough 132018, OMB 0551-0032
UG, Patent and Trademark Cffice; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1595, no persons:are required to reapond (o g collection of information untess it displays a valid OME control number.

Attarney Dockel No.: 38767-0010001 £ Client Refl M2CON-Track 1

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76}

tiz of
e eron | METHODS AND COMPOSITIONS FOR CONSUMABLES

As the below named inventor, | hereby declare that

This deslaration | ] The attached application, or
is directed i

X1 United States application or PCT international application
number 14/796,570

fled on  July 10, 2015,

The above-identified application was made-or authorizad to be made by me.

| believe that | am the original inventor or anvoriginad joint inventor of g daimead invention in the application.

| hareby acknowledge that any wiliful false statement made in this dedlaration is punishable under 18 U.S.C. 10M
by fine or imprisonmeant of not more than five (8} years, of both.

WARNING:

Petitioner/fapphicant is cautioned fo gvoid submitting personal information in documents fed in apatent application that'may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit tard numbers
{other than a check or credit card authorization form PTO-2088 submitied for paymant purposes) is hever required by the USPTO
to support a petition or an application. I this type of personal information is included in documents submitted fo the USPTQ,
petitionersfapplicants should conaider redacting such personal information from the documents before submitling them to the
USPTO. Petitionar/applicant is adviged that the record of a patent application is available to the public after publication of tha
application (uniess a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of 3
patent. Furtheriore, the récord frotnan abandoned spplication may also be gvailabile to the piblic i the application is

seferencad in & published applicalion or anissued patent {see 37 CFR 1.14), Checks and credit card authorization forms
PTO-2038 submitled for payment purposes are not refained in the application file and therefore are not publicly avaiiable.

LEGAL NAME OF INVENTGR

tnventor; Patrick O'Reilly Brown M.D., Fh.D, Drate (Optionaly

£
Signature; '%%42;,“ e s W

Note: An application data sheet (PTO/SB/4 o pauivalent), including naming the entire inventive enfity, must accompany this form
or must have been previously filed. Use an additfonal PTO/AIADT form for each addditiona inventer,

This callection of information is reguired by 351L8.G. 118 and 37 CFR 1:63. The information is renuired to.obtain or refain a benefit by the public which is fo file (ang
by the URPTO o procass) an application. Confidentislity is governed by 35 U.S.C. 122 and 37 GFR 1,11 and 1.14. This collection is estimated lo take 1 minute to
complzsie, including gathesing, preparning, and submitting the completed application form 10 the USPTO, Time will vary depending upon the individual cass, Any
commenis on the amount of tims you require o complete this form and/or suggestions for reducing his burden, should be sent (o the Chief information Officer, 1,8,
Patent and Tragemark Qffice, 1.8, Depadment of Commercs; P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SERD TO: Commissioner for Patents, P.O. Box 1458, Alexandria, VA 23231314580,

¥ you nepd assistance iy completing the form, call 1-800-PTQ-8719% and sefect aption 2.

61187957 doe
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Case No.: IPR2023-00209

Attorney Dackst No.; 38787-0010001 / Client Ref. MZCON-Track 1 U.S. Patent No. 10,039,306
FTOAINGY (06-12)
Approved for use thaaugh 01312014, OMB D651-8032
LS. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Wnder the Papetwork Baduction. Aot of 1955, na persaons are raguired 1o respond o a collectiont of information unless B displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76) '

TiY
S o |METHODS AND COMPOSITIONS FOR CONSUMABLES

As the balow named inventor, | hereby declars that:

This declaration | ] The attached appiication, or
is diracted to:
{ %] United Stales application-or PCT international application
number 14/798,970

fled an  Juby 10, 2018,

The abova-identifing application was made of authorized to be made by me,

| belisve that | am the original inventor or an original joint inventor of a claimed invertion in the applisation.

| hereby acknowledge that any wiliful false staterment made in this declaration Is punishabls under 18 U.S.C. 1001
by fine or imprisonment of not maore than five {5} years, or both.

WARNING:

Petitioner/applicant is cautioneat o avoid submitting personal information in documents filed in a patent application that may
confribiite to ideniity theft. Parsonal information such as sociad sacuriy numbers, bank account numbers, o aredit ¢ard numbars
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes} is naver required by the USPTO
to support & petition or an application, If this type of personal information s included in documents submitted to the USPTO,
petitioners/applicants should conslder redacting such personal information from the documents before submitting them fo the
USPTO. Petitionsrfapplicant is advised that the record of a patant application is avaiiable to the public after publication of the
application {unlass a non-publication request in compliance with 37 CFR 1.213{g) is made in the applicalion) or isguance of 8
patent. Furthermore, the record from an abandoned application may also be avaliable to the public If the application is

referenced in a publishad application or anissued patent {(see 37 CFR 1.14). Checks and cradit card authotization forms
PFTO-2038 submitted for payment purposes are not refained in the application file and therefare arg not publicly svailable.

LEGAL NAME OF INVENTOR

ef.: LS 3 §
tventor: Jesﬁ%g&?\” t\ ] Date (Optional) . ? 2| is
{ Y )
Signature: \"\»-»-f:;««%-w \,\::\é"
-

Nate: An application data shest (PTQ/SB 14 or squivadent}, including naming the enlire inventive enlily, musi accompany this form
or'must have been previousiy filed. Use an additionsl PTO/AIAGT foira for each addiionalinventor,

This coifection of infarmation fs required by 35.1L.83%. 118 and 37 CFR 1,83, The information is required to oblain orretain a henefit by the public which is to file.{and
by the USPTO in process) an application, Confidentiatity is govemned by 35 1L.8.C. 122 and 37 CFR 1.11 and 1.714, This collection is estimated o {ake 1 minutete
complete, including gathering, preparing, and submitting the compizted application form toe the USPTO. Time will very depending upon the individusi case. Any
comments on ihe amount of time you require 1o complete this form and/or suggestions for reducing this burden, should be sent to the Chisf Information Officer, U.S.
Paient snd Trademark Office, U.S, Departiment of Gomimerse, P.O. Bux 1450, Alexangria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS 10
THIS ADDRESS. SEND TO Commissioner for Patents, P.G. Box 1458, Alexandria, VA 22313-1458,

¥ vou need assistance in compleling the form, calf 1-800-PTO-6138 and sefect upltivn. 2:
61187857 doc
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Case No.: IPR2023-00209

Altorngy Docket Ne.: 38767-0010001 / Client Reft. M2CON-Traek 1 U.S. Patent No. 10,039,306
PTCIAIANT (05-12)

Approved for yse through 01312014, OMB 08510082
U.8. Patent angd Trademark Office: U8, DEPARTMENT OF COMMERCE
Under the Papenvork Redustion Actof 1985, no persons are raquires to respend to a collectiors of information unless it dispiays 2 valid OMB control number.

DECLARATION (37 CFR 1.63} FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.76)

Title of

invention | METHODS AND COMPOSITIONS FOR CONSUMABLES

As the below named inventor, | hereby declare that:

This declaration [ ] The attached application, or
is directed fo

X} United States application or PCT international application
number 14/798,970

fled o July 10, 2015,

The above-identified application was made or authorized {o be made by me.

{ heliave that | arn the original inventor or an original joint inventor of a dlaimed invention in the application.

| hereby acknowiedge that any willkd false statement made in this declarationis punishable under 18 U.8.C, 1001
by fine or imprisonment of not more than five () years, or both.

WARNING:

Petitionerfapplicant is caulioned to avoid submitting personal information in documents filed in a patent application that may
contribute to ideniity theft. Personal information such associal security numbers, bank account numbers, or credit card numbers
{ather than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support-a pelition or an application. If this type of personat information is indluded In docurments submited to the USPTO,
petitionersfapplicants should consider redacting such personal information from the docurnents hefore submitting them to the
USPTO. Petilionerfapplicant is advised that the record of a patent application is available {o the public afier publication of the
application (uniesy a non-publication request in compliance with 37 CFR 1.213(a) is mada in the application) or issuance of 2
patent. Furthermore, the record from an abandoned application may also be available fo the public if the applicationis
referenced in a published application or an issued patent (see 37 CFR 1.14}. Checks and cradit card authorization forms
PT(-2038 submitted for payment purposes are nof retained in the application file and therefore are not publicly avallable.

LEGAL NAME OF INVENTOR

toverntor: _Celeste Holz-Sehietinger Date {Optional) : G, ;f‘g,:}‘-:f; &

SN

i v
5 fo L. TN
Signature: Bt oo et
/ o

Noter Anvapplication data sheel (PTO/SBI14 or equivaiend), including naming the entire inverdive entity, must acocompany this form
of must have been greviously filed. Use an additional PTOMAIADT form for sach addiional inventor,

This collsction of information isrequired by 35 U.8.C. 118 and 37 CFR 1.6% The information is reguired fo obtain of retain a benefit by the public which s to file (and
by the USPTO o process) an application. Sonfidentalityds governed by 38 U.5.C. 122 and 37 CFR 1,11 and 1.14. This vollection is estimated 1o take 1 minute to
coraplete, including gathering, preparing, and submitting the complieted application form 1o the USPTQ. Time will vary depending tpon the indhidual case, ARy
comments on the amount af ime.you reguive o complets this form and/or suggestions for reducing this Burden, should be sent to the Chiefl Informetion Officer, U5,
Patet ang Trademark Difice, L8, Department of Commerce, P.Q. Box 1450, Alaxandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMB TO
THIS ADDRESRS, SEND TO: Commissioner for Patants, P.O. Box 1450, Alexandria, VA 22313-1480.

If you need assistanse in corpieting the form, csll 1-860-PTC-9198 gnd seisct option 2.

51187957 doc
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Case No.: IPR2023-00209
Aftorney Docket No.: 38787-0010001 / Client Rell M2CON-Track 1 U.S. Patent No. 10,039,306
. STO/ALNGT (06-12)
Approved for usé through 01/34/2014, OMB 0851-0032
VLS. Patent and Trademark Office; UiS. DEPARTMENT OF COMMERCE
Underihe Papsrwork Reductinn Act of 1845, ne pergons are reguiredto respond (o 3 collettion of information unfess i displays a velid DMB control number.

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78} '

Title of

Invention | METHODS AND COMPOSITIONS FOR CONSUMABLES

As the below named inventor, | heraby declare thatt

This declaration [ ] The altached application, or
{s directed to

[ X] United States application or PCT international applisation
number 14/796,970

filedton  July 10, 2015,

The above-identified application was made or authorized to be made by me.

| bafieve that | am the original inventor or an-original joint inventor of a claimed invention in the application.

| hareby acknowledgs that any willful false statement made in this declaration is punishable under 18 UL.8.C. 1001
by fine or imprisonmant of not more than five (5) years, or both.

WARNING:

Palitioner/applicant is cautionad to avaid submitting personal information in decuments filed in a patent application that may
coniribute o identity theft. Personal information such as social security numbers, bank account numbers, of credit card numbers
{other than g check or credit card authorization form PTO-2038 submitied for payment purposes) is naver required by the USPTO
to'support a paiition or an application. if this fype of personal information is included in documents submitied 1o the USPTQ,
petitioners/applicants should consider redacting such parsonal information from the docurments befors submitling them to the
UBPTQ. Petitionar/applicant is advisad that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the applicalion) or issuance of 8
patant, Furthermore, the record from an abandonad application may also be avallable to the public if the application is

referenced in a published application or an issusd patert {sae 37 CFR 1.14). Checks and credit card avthorization forms
PTO-2038 submitted for payment purposes are riol retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

e

inventor: _MichaghBisen 4 ) Date (Optional) © g{)} {%g £y

Signature: Uﬁ’\v ! { (‘/é\AXA’\Z

Note: An application data sheet (PTO/SRA14 of equivalent), incliding haming the entire inventive entily, must sctompany this form
or must have baen praviausly filed. Use an additional PTO/AIA/G1 form for each additional inventor.

Thiscolteclion of information is tequired by 38 UA.C. 115 and 37 CFR 1.63. The information 15 required to-oblain or retein 8 benefit by the public which isto fifs (and
by the USPTO fo procass) an appiization. Confidentiafity is governed by 35 U.8.C. 122 and 37'CFR 1.11 and 1,14, This collection is estimated lo take 1 minule to
comptsts, including gathering, preparing. and submilling the compleled application foray o the USPTO. Timewill vary depending upson the individual ¢ase. Any
camments on the:amount of time you reguire to complete this form andfor suggestions for teducing this burden, sheuld be sent te the Chief information Officer; U.S.
Patentand Trademark Offize, U S Departmant of Commerce, 0. Box 1456, Alwandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1458, Alexandria, VA 22313-1480.

i you need assaisiance fir-complating thejorm, call 1-800-FTQ-R189 and seject option 2

6¥187957 doc
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Case No.: IPR2023-00209
Aftorney Docket No.: 38767-0010001 / Client Refr M2CON-Track 1 U.S. Patent No. 10,039,306
PTOAIACT (D6-12)
Approved:for use through DH312074. GMB 065710042
1413, Patent and Trademark Office; 1.8, DERARTMENT OF COMMERCE
Undar the Papanvork Baduction Aot of 1995, no.prrsons are required torespond 1o a voligction of mformation untess it dispiays 3 valid OMB gontral numiren

DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
' APPLICATION DATA SHEET (37 CFR 1.78)

e ol |METHODS AND COMPOSITIONS FOR CONSUMABLES

Ag the below named inventor, [ hereby decdlare that:

This daclaration [ ] The attached application, or
is diracted to;

[X] United States application or PCT international application
number 14/786,970

filed o July 10, 2018

The above-identified application was made or authorized fo be made by me.

{ believe that | am the original inventor or an original joint inventor of a daimed inventian in the application.

! hereby acknowledge that any willful falee statement made in this declaration s punishable under 18 U.8.C. 1001
by fine or imprisonment of not mare than five (8) vears, or hoth.

WARNING:

Pefitionar/applicant is cautioned 1o avoid submitling personal information In documents filed In a patent application that may
contribute to identily thelt, Parsonal inforraation such as soclal security numbers, bank sccount numbers, or credit card numbers
{otherthan a check or cradit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is indluded in docurments submitied to the USPTQ,
petifionersfapplicants should consider redacting such personal information from the documents before submitting them o the
USPTO. Petitionarfapplicant is advised that the record of a patent application is available fo the public after publication of tha
application (Unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application} or issuance of a
patent. Furthermore, the record from an abandened application may also be avallable to the public f the applicationis

referenced in 2 published application oran issued patent {see 37 CFR 1.14), Checks and oredit card authorization forms
PTO-2038 submitted for payment purposes are not retgined in the application file and therafore are not publicly available.

LEGAL NAME OF INVENTOR

inventor Ranjani Varadan Date (Optional) :
Rignature: éi:%w.;« s %fo;ﬁw -
&

Note: An application data sheet {(PTQ/EB/ 14 or eguivalent), including naeming the entire inventive entity, must accompany s form
or st have been previously filed, Use an additional PTOAIAMN! form for each additioralinventor,

This coftection of information is requirad by 35 U.S.C. 115 and 37 CFR 1.6%. The information is vequired to-obtain or retain a benefit by he pubiic which is tafile{and
By the USPTO to process) an application. Confidentiality is governad by 35 11.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form: to the USPTO, Time will vary depending upon. the individual cass. Any
comments on the amaunt of #me you reguire 1o complate this form and/or suggestions for reducing this burden, should be sent to the Chiel information Officer, U.8.
Patent and Trademark Offics, 11.8. Department of Dommerce, P.O. Box 1450, Alex@ndria, VA 223131450, DONOT SEND FEES OR COMPLETED FORMS 10
THIS ADDRESS. BEND TO: Commissioner for Patents, P.Q. Box 14450; Alexandria, VA 22313-1450.
# you nesd sssistante in.complefing the form, caif 1-800-PTO-3188 and select oplion 2.
61387937 doe
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

PTO/AIA/82A (07-13)

Approved for use through 11/30/2014. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

. J

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recog_;nized in the application.

Application Number 14/796,970
Filing Date July 10, 2015
First Named Inventor Marija Vrljic
Title

METHODS AND COMPOSITIONS FOR CONSUMABLES

Art Unit 8501

Examiner Name Elizabeth A. Gwartney

Attorney Docket Number 38767-0010001

SIGNATURE of Applicant or Patent Practitioner

Signature /M. Angela Parsons/ Date (Optional)
Name Registration
M. Angela Parsons, Ph.D. Number 44,282

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
61276930.doc

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

American LegalNet, Inc.
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

PTO/AINBZB{07-13)

Approvad for uge through 11/272014. OMB 0851-0035

U.S Patent and Trademark Office; LS. DEPARTMENT OF COMMERCE

Under the Maperwerk Reduction Actof 1985, no persons are rentired to respond 1o & colisation of infarmation unless # displays a vafid OMB controf number:

POWER OF ATTORNEY BY APPLICANT ]

| hereby revoke all previous powers of attorney given in the spplication identified in gither the attachad iransmitial letter or
the boxes below,

Application Number Filing Date

{Note: The boxes above may be left blank i information is provided on form FTOMAIALZA)

B narsby appoint the Patent Practitioner(s) associated with the following Customer Nutnber as myfour attorney(s) or ageni(s), and
to transact all business in the United States Patent and Trademark {Mffice connecied therewith for the appiication referanced in
the: sttached fransmittal fatter Form PTO/AIAMRZA). or Identifled abova:

2819
OR
D i hereby appaint Practiioner{s) naned in the attached list (form PTOMIA/B2T) as myfour atiomey(s) or agent(s), and 1o iransact
all business in the United States Patert and Trademark Office connected therewith for the paient application referenced in the
attached transmittal letier (form PTO/AIABZA) or identified ahove. (Note: Complete form PTO/AIA/RZC )

Please recognize or change the correspondence address for the application identified in the altached transmittal

fetter to:

i The address asasociated with the above-mantionad Customer Number
QR
& The address associsted with Gustomer Nurnber: 28181

OR

Firmor
individual Name

Addrass

ity State | Zip |
Country
Teisphone | Email |

1 am he Applicant 4f e Aoplicant is 3 juristic entity, ist the Apglicant niarme inthe box):

| Impossible Foods Inc.

inventor ar Joint Invenior {ifle not required below)

=1

Legal Reprasentative of a Decsased or Legally Incapacitated Inventor (title not required below)
Assignes or Persor to Whom the Inventor is Under an Obligation fo Assign (provide signer's title if applicant is & jurdstic entity)
Parson Whio Othernwise Shows Sufficient Proprietary interest (eug., a peblion under 37 CFR 1.46(b)}2) was granted in the
appiication or is concurrently being filed with this dacurment) {provide signer's title If applicant is a juristic antity)

SIGNATURE of Applicant for Patent
The undersigned (whosedilesis supplied below) s guthorized to act on behalf of the applicant (e.g., where the appiicant i a juristic entity).
Signature éfﬁf T L | Datetoptionall | & [ Sofgald
Name Phirick O'Relily Brown M.D., Ph.D, '
Title CEQ, Impossible Foods ing.

NOTE: Signature - This form must he signed by the applicant in accordance with 37 CFR 1.33. Bee 37 CFR 1.4 for signature requiremenis ang
certifications. If mipre than one appiicant, use multiple forms.

RZGEIN

[:’5 *Total of formis ara submitted.

This ehliection of information is requived by 37 CFR'A.131, 1.82, and 1.33. The information is required to-obtain or relal a benefit by the public which is to file {(and by the
USPTO 1o process) sn-application, ‘Confidentiality is govemead by 35 U.8.C. 122 and 37 CFR 111 and 1.14. This CofleCtion s estimated 0 ake Sminges fo complate,
incluting gathering, preparing, and submitting the completed sppiication form to the UBPTQ. Timewill very depending upon e individual case. Any comments ot the amount
of fime you requirs to curmpiste this form andinc suggestions for recucing this burdan, should be-sent 6 the Chie! Information Oficer, L 8. Patent and Trademark Office, U/S.
Dreparimentof Coromerce, P.0., Box 1450, Alexandria, VA 22313-1460. DO NQT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner

oy Patents, £.0. Box 1450, Alexandria; ¥A 22313.1450:
if you npedassistancs it compieting the form, call 1-800-FTO-8138 and select aplion Z.

American L
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

PTO/AIA/82C (07-13)

Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

~

v

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number. This

page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number (see form
PTO/AIA/82B):

Registration

Name Number

egalNet, Inc.

American L
X 73 P2k ey
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Case No.: IPR2023-00209

Electronic Acknowledgement Receipt

U.S. Patent No. 10,039,309

EFS ID: 25546903
Application Number: 14796970
International Application Number:
Confirmation Number: 8501

Title of Invention:

METHODS AND COMPOSITIONS FOR CONSUMABLES

First Named Inventor/Applicant Name:

Marija Vrljic

Customer Number:

26191

Filer:

M. Angela Parsons/Judith Witzel

Filer Authorized By:
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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U.S. Patent No. 10,039,306

UILE

Xt

FISH & RICHARDSON P.C. (TC) OFFICE OF PETITIONS
PO BOX 1022
MINNEAPOLIS MN 55440-1022

Commissioner for Patents

United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450
ewww.uspto.gov

Doc Code: TRACK1.GRANT

Decision Granting Request for
Prioritized Examination
(Track | or After RCE)

Application No.: 14/796,970

1. THE REQUEST FILED April 20, 2016 1S GRANTED.

The above-identified application has met the requirements for prioritized examination

A ] foran original nonprovisional application (Track ).
B. X for an application undergoing continued examination (RCE).
2. The above-identified application will undergo prioritized examination. The application will be

accorded special status throughout its entire course of prosecution until one of the following occurs:

A.
B.

I @GmMmOUO

filing a petition for extension of time to extend the time period for filing a reply;

filing an amendment to amend the application to contain more than four independent

claims, more than thirty total claims, or a multiple dependent claim;

filing a request for continued examination;

filing a notice of appeal;

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Michelle R. Eason at (571) 272-4231.
In his/her absence, calls may be directed to Brian W. Brown at (571) 272-5338.

/Michelle R. Eason/ Paralegal Specialist, Office of Petitions

(Signature)

(Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PATDOCTC @fr.com
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Application No. Applicant(s)>- Patent No. 10,039,306
14/796,970 VRLJIC ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ELIZABETH GWARTNEY 1791 ’S\ltgtus

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 4/20/2016.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-5,7-9,11,12,31-35,37-41 and 43-46 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1-5,7-9,11,12,31-35,37-41 and 43-46 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) l:l Other-

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
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Application/Control Number: 14/796,970 Page 2
Art Unit: 1791

DETAILED ACTION
1. The present application is being examined under the pre-AlIA first to invent provisions.
Continued Examination Under 37 CFR 1.114

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to
37 CFR 1.114. Applicants’ submission filed on April 20, 2016 has been entered.
3. Claims 31 and 44 have been deleted and claims 47-52 have been added. Claims 1-5, 7-9,
11, 12, 32-43 and 45-52 are pending.
4, The rejection of claims 1-5, 7-9, 11, 12 and 31-35, 37-41 and 43-46 under pre-AIA 35
U.S.C. 103(a) as being unpatentable over Espeleta Vega et al. (US 2010/0074998) has been
withdrawn in light of Applicants’ submission filed April 20, 2016.
5. The previous rejections under 35 U.S.C. 112, second paragraph have been withdrawn in
light of Applicants submission filed April 20, 2016.

Claim Rejections - 35 USC § 103
6. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not
be negatived by the manner in which the invention was made.
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7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under pre-
ATA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.
8. This application currently names joint inventors. In considering patentability of the
claims under pre-AIA 35 U.S.C. 103(a), the examiner presumes that the subject matter of the
various claims was commonly owned at the time any inventions covered therein were made
absent any evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and invention dates of each claim that was not commonly owned at the
time a later invention was made in order for the examiner to consider the applicability of pre-
AIA 35 U.S.C. 103(c) and potential pre-AIA 35 U.S.C. 102(e), (f) or (g) prior art under pre-AIA
35U.S.C. 103(a).
9. Claims 1-5, 7-9, 11, 12, 32-43 and 45-52 are rejected under pre-AIA 35 U.S.C. 103(a)
as being unpatentable over Hseih et al. (US 2012/0093994) in view of Proulx et al. ("'Iron
Bioavailability of Hemoglobin from Soy Root Nodules Using a Caco-2 Cell Culture Model"
- J. Agric. Food Chem.“ 2006, p. 1518-1522).

Regarding claims 1, 4, 5,7, 11, 12, 37, 43, 47, 50 and 51, Hseih et al. disclose a process

of for making a structured plant protein product (i.e. meat analog), the process comprising
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extruding a mixture under conditions of elevated temperature and pressure to form the structured
plant protein product, wherein the structured plant protein product comprises protein fibers that
are substantially aligned, and wherein the structured plant protein product has a moisture content
that is at least about 50% by weight of the structured plant protein product, and wherein the
mixture comprises: (a) dry ingredients that comprise: (i) a protein component that comprises a
plant-derived protein material, wherein the protein component is at an amount that is no more
than about 90% by weight of the dry ingredients; (ii) a carbohydrate component at an amount
that is in the range of about 2 to about 50% by weight of the dry ingredients; and (iii) a lipid
component at an amount that is in the range of about 0.1 to about 5% by weight of the dry
ingredients; and (b) wet ingredients that comprise water ([0013]).

Hseih et al. disclose wherein the structured plant protein product may comprises
colorants wherein the concentration of colorants is adjusted to match the color of the animal
meat to be simulated and a flavoring agent such as an animal meat flavor ([[0090]).

Given Hseih et al. disclose a structured plant protein product comprising a flavoring
agent including animal meat flavor, it follows that the structured plant protein product would
exhibit, upon cooking, meaty flavor notes.

Hseih et al. is silent with respect to a heme-containing protein from a non-animal source.

Proulx et al. teach that iron deficiency is a major nutritional problem and fortification of
foods with iron has been a successful strategy for improving iron content of foods (p.
1518/Introduction). Proulx et al. teach that iron bioavailability is higher from heme iron sources
because of lack of inhibition from chelating compounds (p. 1518/Introduction). Proulx et al.

teach that heme iron in the human diet is almost exclusively from animal sources and its intake

Motif Exhibit 1148, Page 1948 of 3341



Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Application/Control Number: 14/796,970 Page 5
Art Unit: 1791

has been shown to have a positive correlation with iron status (p. 1520/Results and Discussion).
Proulx et al. teach that the incorporation of animal sourced heme iron is often unfeasible because
of economic costs and because cultural and religious barrier forbid the consumption of meat (p.
1520-1521/Results and Discussion).

Proulx et al. teach that heme iron in the human diet is generally present in animal sources
as part of hemoglobin and myoglobin but is also found in many invertebrates, bacteria, fungi and
in the plant kingdom (p. 1518/Introduction). Proulx et al. teach leghemoglobin is a heme protein
identified in soybean root nodules (p.1518/Introduction). Proulx et al. teach that the
bioavailability of hemoglobin from soy root nodules is similar to that of heme iron from animal
sources (p. 1521/Results and Discussion). Proulx et al. teach isolating and purifying plant
hemoglobin from soy root nodules and using the leghemoglobin as a heme iron source in diets
that are consumed by humans (i.e. adding to foodstuff -p. 1518/Introduction, p. 1519/LHb
Preparation).

Given Proulx et al. teach that iron deficiency is a major nutritional problem and that
fortification of foods with iron has been a successful strategy from improving iron content, since
Proulx et al. teach that bioavailability is higher from heme iron sources including, leghemoglobin
from soy root nodules, it would have been obvious to one of ordinary skill in the art to have
fortified the structured plant protein product of Hseih et al. comprising no animal protein, with
leghemoglobin from soy root nodules, to obtain a product with improved nutritional status, i.e.
bioavailable source of iron.

While Proulx et al. teach the use of leghemoglobin to fortify foods with iron, the

reference is silent with respect to amount.
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However, the skilled artisan would know how to adjust, in routine processing, the amount
of leghemoglobin added to the structured plant protein product of Hseih et al. to obtain the
desired iron fortification.

Regarding claims 2, 3, 8, 9, 48 and 49, modified Hseih et al. disclose all of the claim
limitations as set forth above. Given Proulx et al. teach a heme-containing protein
(leghemoglobin) from soy root nodules, intrinsically the heme-containing protein would exhibit a
VIS spectrum that would be identical to that of myoglobin from an animal and an amino acid
sequence at least 70% homologous to that set forth in SEQ ID NO: 1.

Regarding claims 5 and 12, modified Hseih et al. disclose all of the claim limitations as
set forth above.

Regarding claims 32 and 45, modified Hseih et al. disclose all of the claim limitations as
set forth above.

Proulx et al. teach leghemoglobin isolated and purified from soy root nodules (p.
1519/LHb Preparation).

Regarding claims 33-35, 38, 39-41, 46 and 52, modified Hseih et al. disclose all of the
claim limitations as set forth above.

Given Hseih et al. disclose soy protein in the form of soy protein isolate, soy protein
concentrate, soy flour and mixtures thereof, it is clear Hseih et al. disclose isolated and purified
forms of plant protein. Moreover, given Hseih et al. disclose plant proteins similar to those

presently claimed, intrinsically the proteins would exhibit the claimed solubility properties.
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Regarding claims 36 and 42, modified Hseih et al. disclose all of the claim limitations as
set forth above. Given Hseih et al. disclose soy protein (i.e. legume protein), the limitations of
claims 36 and 42 are satisfied.

Response to Arguments
10. Applicants’ arguments filed April 20, 2016 have been fully considered but they are
not persuasive.

Applicants submit “independent claims 1 and 7 have been amended herein to clarify the
steps that are required to impart a beef-like flavor to a consumable product (independent claim 1)
or that are require to make a meat replica composition having a beef flavor and aroma
(independent claim 7).”

Applicants submit "Hseih does not disclose how to impart a meat flavor in meat analogs
that lack meat."

Hseih et al. clearly disclose how to impart flavor in a structured plant protein product (i.e.
meat analog) comprising 0% meat by flavoring with flavoring agents such as an animal meat
flavor ([0090]). Given Hseih et al. disclose a structured plant protein product comprising a
flavoring agent including animal meat flavor, it follows that the structured plant protein product
would exhibit, upon cooking, meaty flavor notes.

Applicants submit “Hseih is completely silent with respect to iron or iron bioavailability,
despite discussing various nutritional aspects of meat and meat analogs.” Moreover, Applicants
submit “Proulx never discloses which foods or types of foods might benefit from iron
fortification, and Proulx certainly never discusses fortifying any type of meat analog or meat

substitute.”
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Here, while Proulx et al. distinctly teaches the use of hemoglobin from soy root nodules
to fortify corn tortillas, the reference also teaches the overall concept of using plant hemoglobin
as a plant heme iron source in diets that are consumed by humans. Proulx et al. teach the general
concept that heme iron from plants sources can provide highly bioavailable iron as a food
fortificant. Given Hseih et al. is directed to a structured plant protein product (i.e. meat analog)
comprising 0% meat, since Proulx et al. teach that heme iron in the human diet is generally
present in animal sources as a part of hemoglobin and myoglobin and since Proulx et al. teach
the use of heme iron from plant sources as a food fortificant, one of ordinary skill in the art
would have been motivated to try fortifying the structured plant protein product (i.e. meat
analog) of Hseih et al. as taught by Proulx et al.

Applicants submit “[c]ontrary to the Examiner, however, Hsieh provides no reason to
modify their formulation — as indicated herein, Hsieh discloses how to make a meat analog taste
more or less like meat and also provides numerous flavor agents, coloring agents, and vitamins
and minerals for a skilled artisan to choose from.” Applicants argue “[i]t has been well
established that an invention is not obvious merely because the prior art could be modified."

Here, the motivation to combine the references comes from Proulx et al. Proulx et al.
teach that iron deficiency is a major nutritional problem and fortification of foods with iron has
been a successful strategy for improving iron content of foods (p. 1518/Introduction). Proulx et
al. teach that iron bioavailability is higher from heme iron sources because of lack of inhibition
from chelating compounds (p. 1518/Introduction). Proulx et al. teach that heme iron in the
human diet is almost exclusively from animal sources and its intake has been shown to have a

positive correlation with iron status (p. 1520/Results and Discussion). Proulx et al. teach that the
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incorporation of animal sourced heme iron is often unfeasible because of economic costs and
because cultural and religious barrier forbid the consumption of meat (p. 1520-1521/Results and
Discussion).

Applicants submit “at the time the present application was filed, iron supplementation of
protein-based non-meat alternatives . . . was not considered to be an art recognized problem.” In
fact, Applicants note “the art is replete with examples of commercially available protein-based
non-meat alternatives that naturally contain an amount of iron that is essentially equivalent to
ground beef . . . and, therefore, are not further supplemented with iron." Applicants also submit
"at the time the present application was filed, iron supplementation of protein-based non-meat
alternatives was known and practiced in the art." Applicants argue “even if iron supplementation
of protein-based non-meat alternatives was a problem at the time the present application was
filed, which applicants submit it was not, less complex and less expensive methods for
supplementing such products with iron than the methods that are required by the pending claims .
.. were widely known and used in the art." Applicants note "the U.S. Food and Drug
Administration's (FDAs) database of Everything Added to Food in the United States (EAFUS)
contains only iron salts and does not contain any heme-containing molecules.”

While Applicants find that supplementation of protein-based non-meat alternatives was
not considered a problem and that many commercially available product contain iron equivalent
to ground beef, Applicants have not demonstrated that the product of Hseih et al., with no animal
meat, would comprise the same levels or types of iron. Even if Hseih et al. disclosed a
composition comprising no animal meat but comparable levels of iron, the idea of iron

fortification in food is to add iron to enrich or strengthen the iron content. Given Proulx et al.
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teach that iron deficiency is a major nutritional problem and fortification of foods with iron has
been a successful strategy for improving iron content of foods (p. 1518/Introduction), one of
ordinary skill in the art would have tried fortifying any foodstuff, including a meat analog, to
improve its iron content.

The fact that commercially available protein-based non-meat alternatives are iron
fortified with salts and that heme containing molecules have not been previously noticed as food
additives, does not negate the teaching of Proulx et al. Here, Proulx et al. clearly teach the use of
heme-containing proteins, leghemoglobin to iron fortify foods (see Introduction). Proulx et al.
teach that heme iron from plant sources is a value-added product that can provide highly
bioavailable iron as a food fortificant (Abstract).

Applicants submit “Hsich contains no disclosure that would suggest to a skilled artisan
that a heme-containing protein would impart a beef flavor or aroma.” Instead, Applicants not
that Hsieh teaches imparting a meat flavor to a meat analog using varying amounts of meat."
Applicants submit "[p]rior to the present disclosure, the claimed beef flavor or aroma imparted
by the hem-containing protein would not have been expected or predicted.” Applicants argue
“none of the references of record disclose how to impart a beef flavor and aroma in the absence
of any animal products.”

Applicants summarize the articles entitled “The Problem with Fake Meat" and note the
different approaches to imparting a beef-like flavor to a food product in the absence of meat.
Applicants submit "given the difficulties discussed in this article for imparting a beef-like flavor

to non-meat products, and the less-than glowing reviews of the Beyond Meat products by the
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author of this article, Applicants believe that the beef-like flavor and aroma imparted by the
heme-containing protein, as recited in the claimed methods meets a long-felt need in the art."

Here, Applicants have not established that it is unexpected for heme-containing proteins
to contribute to beef-like flavor or that the beef-like flavor of Applicants' claimed product is only
attributable to the addition of heme-containing protein.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ELIZABETH GWARTNEY whose telephone number is
(571)270-3874. The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, D. Lawrence Tarazano can be reached on (571) 272-1515. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ELIZABETH GWARTNEY/
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Beschreibung

Die Erfindung betrifft ein Verfahren zur Herstellung eines quarkahnlichen Produkies aus Sojamilch. Das erfin-
dungsgemans erhaltene Produkt weist hinsichtlich Geschmack, Geruch, Konsistenz und Aussehen milchquarkahnliche
Eigenschaften auf.

Im Gegensatz zu Milchquark wird das quarkahnliche Sojaerzeugnis der Erfindung aus Sojamilch (Sojasaft) herge-
stellt, wobei die Sojamilch mit Hilfe von Mikroorganismen geséauert und bei einem bestimmten pH-Bereich in die Haupt-
bestandteile Sojaeiweif3 und Sojaserum mit Hilfe geeigneter Trennverfahren geteilt wird.

Es ist bekannt, daB die Abtrennung von SojaeiweiB3 aus Sojamilch mittels Salzausfallungen erfolgen kann, wobei
die Trennung nahezu im neutralen Bereich (pH 6,0 bis 7,5) erfolgt.

Hierzu wird die Sojamilch in Abhangigkeit von dem verwendeten Fallungssalz auf 60 bis 80°C erhitzt. Im Fernen
Osten wird fur die Ausféllung Nigari, eine Meersalzmischung, verwendet, in westlichen Landern hingegen Calciumsul-
fat und Calciumchlorid. Es kénnen auch Magnesiumsulfat, Zitronensaft, Obstessig, Essigsaure, Glucono-delta-lacton
(GDL) oder verschiedene Calciumsalze (Calciumchlorid, Calciumlactat, Calciumacetat und Calciumgluconat) einge-
setzt werden. Das auf diese Weise koagulierte Sojaeiwei3 wird insbesondere bei Temperaturen lber 60°C mittels
Tuchern von dem Serum abgetrennt und durch Pressen zuséatzlich entwéassert. AnschlieBend wird der erhaltene Tofu-
block in Portionsstiicke geschnitten, die in Wasser abgekuhlt und anschlieBend verpackt werden.

Tofu &hnelt in seinem Geflige einem geronnenen Huhnereiweif3, wobei die Struktur, bedingt durch das Pressen,
wesentlich fester ist. Sein Geflige ahnelt dem eines Mozzarellakases, wobei die Tofukonsistenz allerdings nicht so ela-
stisch ist.

Es ist weiterhin bekannt, daB man Sojaeiwei3 auch allein mit Glucono-delta-lacton ausfallen kann. Diese Art der
Ausfallung wird u.a. zur Herstellung von Seidentofu verwendet, wobei es sich um eine Dicklegung des gesamten, vor-
her konzentrierten Sojasaftes handelt. Der so erhaltene Seidentofu weist eine gallertartige, puddingartige Konsistenz
auf.

Die im Verfahren der Erfindung einsetzbare Sojamilch wird Gblicherweise aus ganzen geschalten Sojabohnen bzw.
aus diesen durch Zerkleinern bzw. Mahlen erhaltenem Sojabohnenmehl durch Behandlung mit Wasser erhalten, vgl.
Ullmanns Enzyklopadie der technischen Chemie, 4. Auflage, Band 19, S. 499 bis 503 (1980); Ullmann's Encyclopedia
of Industrial Chemistry, 5th Edition, Vol. A8, p. 243 (1987), erschienen jeweils im Verlag Chemie, Weinheim. Weiterhin
einsetzbar ist aus Sojamilchpulver durch Aufnehmen in Wasser erhaltene Sojamilch. So hergestellte Sojamilch enthalt
im wesentlichen samtliche niitzlichen Inhaltsstoffe der Sojabohne, insbesondere Proteine, Fette und Mineralstoffe, und
unterscheidet sich bereits hierdurch von Proteinisolaten oder -konzentraten aus Sojabohnen, zu deren Herstellung
gemanB Ullmann, 4. Auflage, Band 19, S. 501, ein entdltes zerkleinertes Sojamehl mit Laugen zur Lésung der Sojapro-
teine behandelt wird, wobei die Sojaproteine anschlieBend durch Koagulation unter Saurezusatz ausgefallt werden.
Derartige Sojaproteinisolate weisen Proteingehalte zwischen etwa 50 und 90 Gew.-% auf. Der Proteingehalt von Soja-
milch ist dagegen unter 50 Gew.-%, bezogen auf Trockenmasse; er liegt Ublicherweise im Bereich von 40 bis 48 Gew.-
%. Die Zusammensetzung (in Gew.-%) einer typischen Sojamilch im Sinne der Erfindung ergibt sich aus der folgenden
Aufstellung:

Trockensubstanz: 10,2
Protein: 4.4
Kohlenhydrate: 1,6
Fett: 3,2
Mineralstoffe: 0,7
Gesamtballaststoffe: 0,3

Aus der US-A 4 309 344 ist ein Verfahren zur Herstellung eines Sojaerzeugnisses aus entfettetem Sojamehl
bekannt, bei dem zunachst in der oben erlauterten Weise ein Proteinisolat durch Solubilisierung und Extraktion der
Sojaproteine bei pH-Werten von mindestens 6,5, insbesondere 7 bis 10, und Ausfallung der Sojaproteine unter Séure-
zusatz bei pH-Werten von 4 bis 5 hergestellt wird; das ausgefallte Proteinisolat wird anschlieBend auf eine Temperatur
im Bereich von 46 bis 62°C erhitzt und auf einen Feststoffgehalt von mehr als 44 Gew.-% entwassert. Der angegebene
Temperaturbereich wird als kritisch bezeichnet. Infolge des hohen Feststoffgehaltes wird kein quarkahnliches Produkt,
sondern ein Proteinisolat der hierfar Ublichen Konsistenz erhalten.

Inder US-A 3 944 676 wird ein Verfahren zur Herstellung eines Sojaproduktes beschrieben, bei dem ein entfettetes
Sojamehl mit Wasser extrahiert sowie der waBrige Extrakt auf einen pH-Wert von 6,5 bis 7 eingestellt und anschlieBend
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einer Milchsauregarung bis zu einem pH-Wert im Bereich von 4,2 bis 5,2 unterworfen wird; das erhaltene Produkt wird,
abgesehen von einer Autoklavierung bei 110 bis Uber 120°C zum Erhalt eines Hartkase-ahnlichen Produkts, keiner
weiteren Warmebehandlung unterworfen.

Die US-A 4 435 438 beschreibt die Herstellung eines Sojaproteinisolates, das nach der Rekonstitution mit Wasser
unter Erhitzen auf 85°C ein unlésliches Gel mit einer Struktur von geronnenem HuhnereiweiB ergibt. Als Ausgangsma-
terial werden entfettetes Sojabohnenmehl oder -grieB und Sojaproteinkonzentrate oder -isolate eingesetzt, die
zunachst mit Wasser extrahiert werden. Der Extrakt wird mit Sauren auf einen pH von 4 bis 5 gebracht und zum Ent-
fernen von wasserléslichen Kohlenhydraten, Proteinen und Mineralien gewaschen. AnschlieBend wird das Produkt in
Wasser aufgenommen und mit Basen auf einen pH von 7 bis 8 gebracht, wobei sich das Protein 16st. AnschlieBend wird
auf eine Temperatur im Bereich von 60 bis tber 110°C erhitzt, wobei das gelbildende Isolat erhalten wird. Auch hier wird
kein quarkahnliches Produkt im Sinne der Erfindung erhalten.

Die DE-B 21 25 728 betrifft die Herstellung eines Proteinisolats aus entdltem Sojabohnenmehl durch Behandlung
mit Wasser bei pH-Werten tber 7, insbesondere 8 bis 11, Erhitzen der Lésung auf Temperaturen im Bereich von 71 bis
155°C und Ausfallung des Proteinisolats bei einem pH-Wert von 4,5 bis 5,5 durch Saurezusatz. Auch hier wird kein
quarkahnliches Produkt im Sinne der Erfindung erhalten.

SchlieBlich ist in Patent Abstracts of Japan, C-759, Vol. 14, Nr. 431 (1990) ein Verfahren beschrieben, bei dem
Sojamilch aus Sojabohnen, denen der Uberwiegende Anteil (60 bis 80 Gew.-%) der enthaltenen Kohlenhydrate entzo-
gen wurde, einer Milchsauregarung unterworfen wird; das vergorene Material wird anschlieBend durch Erhitzen koagu-
liert, wobei, da ein Wasserentzug nicht vorgesehen ist, ein Seidentofu-artiges Produkt erhalten wird.

Aus GB-A-2 095 295 ist es bekannt, ein tofu-artiges EiweiBkonzentrat aus entfettetem Sojabohnenmaterial herzu-
stellen. Das erhaltene Produkt ist kérnig mit PartikelgréBen im Bereich von vorzugsweise 1 bis 10 mm.

Aus Patent Abstracts of Japan Vol. 13, No. 197(C-592) ist es bekannt, durch Koagulierung des in der Sojamilch ent-
haltenen Proteins ein gelartiges Tofuprodukt herzustellen.

Sojaerzeugnisse mit milchquarkahnlichen Eigenschaften sind bisher nicht bekanntgeworden; die Erfindung ist auf
die Bereitstellung eines derartigen Sojaproduktes gerichtet.

Diese Aufgabe wird erfindungsgeman durch ein Verfahren geldst, das durch die folgenden Schritte gekennzeichnet
ist:

a) chemische oder mikrobiologische Sduerung von Sojamilch bis zum Erreichen eines pH-Wertes im Bereich von
4,2 bis 4,9 und

b) Erhitzen des gemaB Stufe a) erhaltenen, gesauerten Produktes auf eine Temperatur im Bereich von 65 bis 95°C,
insbesondere 70 bis 90°C, und

¢) Abtrennung einer quarkahnlichen, einen Eiweigehalt im Bereich von 6,0 bis 12,0, insbesondere von 8,4 bis
11,5 Gew.-% aufweisenden Phase in dem genannten Temperaturbereich.

Ublicherweise weist die vorgenannte quarkahnliche Phase eine Trockenmasse im Bereich von 14 bis 22, insbeson-
dere von 19 bis 22 Gew.-%, auf.

Die vorstehenden Gehalte von Eiwei3 und Trockenmasse ergeben eine befriedigende Konsistenz der Produkte.

Das Verfahren der Erfindung kann in den Ublicherweise in Betrieben der milchverarbeitenden Industrie vorhande-
nen Geratschaften und Apparaten, insbesondere Separatoren und Homogenisatoren, durchgefthrt werden.

GemaB einer vorteilhaften Ausfiihrungsform der Erfindung erhitzt man die Sojamilch vor der Sauerung auf Tempe-
raturen im Bereich von 70 bis 145, insbesondere von 85 bis 142°C, um das Ausgangsmaterial zu pasteurisieren bzw.
zu sterilisieren. Zur Ausbeuteerhéhung kann eine pH-Anhebung Uber einen pH-Wert von 7,0 mit entsprechenden
Basen bzw. Salzen erfolgen.

GemaB einer weiteren vorteilhaften Ausflihrungsform der Erfindung flihrt man die chemische Sauerung mit an sich
bekannten, organoleptisch vertraglichen Sauren, insbesondere organischen Sauren, und/oder Saurebildnern, z.B. Glu-
cono-delta-lacton, durch.

GemanB einer weiteren vorteilhaften Ausflihrungsform der Erfindung verwendet man fir die mikrobiologische Saue-
rung mesophile oder thermophile, Kohlenhydrate abbauende Mikroorganismen, wie sie Gblicherweise in der Milchindu-
strie bei der Herstellung von gesauerten Produkten eingesetzt werden, insbesondere handelslibliche, an Sojamilch
adaptierte Joghurtkulturen. Besonders bevorzugt sind dabei Streptococcus thermophilus, und/oder Lactobacillus bul-
garicus als thermophile Mikroorganismen, wobei Streptococcus filant zusatzlich zur Strukturverbesserung des Pro-
dukts eingesetzt werden kann.

Zu Mikroorganismenstammen, die in der Milchindustrie fur die Sduerung Ublich sind und auch im Verfahren der
Erfindung eingesetzt werden kdénnen, gehéren auch mesophile Mikroorganismen, z.B. Streptococcus lactis, Strepto-
coccus cremoris, Leuconostoc cremoris und Streptococcus diacetylactis, die speziell dann eingesetzt werden kénnen,
wenn sie an Sojamilch adaptiert sind. Dabei ist jedoch zu beachten, daB diese Mikroorganismen im Gegensatz zu ther-
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mophilen Stammen erheblich langere Bebritungszeiten aufgrund der niedrigeren Bebritungstemperaturen erfordern.
Die erfindungsgeman bevorzugten thermophilen Mikroorganismen sind in der Milchquarkherstellung nicht tblich.

Es kénnen sowohl konventionell gezlichtete als auch tiefgefrorene, konzentrierte, pelletisierte Kulturen verwendet
werden.

Geeignete Sauerungstemperaturen liegen im Bereich von 18 bis 48°C; bevorzugt fihrt man die Sauerung der
Sojamilch bei Temperaturen im Bereich von 32 bis 45°C durch.

Das gemaB dem Verfahren der Erfindung erhaltene quarkahnliche Sojaprodukt weist eine einwandfreie Konsistenz
auf. Es kann jedoch erwilinscht und gegebenenfalls auch vorteilhaft sein, das erhaltene Sojaprodukt vor der Abftllung
zu homogenisieren, um eine glattere Struktur zu erhalten. Bevorzugt erfolgt diese Homogenisierung bei Temperaturen
im Bereich von 4 bis 95, insbesondere von 10 bis 80°C; man kann auch eine andere Art der mechanischen Behandlung
zur Strukturverbesserung wahlen, z.B. durch Einwirkung von Scherkraften. Weiterhin kann das Produkt mit Luft oder
Schutzgasen aufgeschlagen werden.

GemanB einer weiteren vorteilhaften Ausfiihrungsform der Erfindung setzt man den homogenisierten Feststoffen
Friichte oder Krauter, gegebenenfalls jeweils in zubereiteter Form, zu. Selbstverstandlich ist es auch méglich, den Soja-
erzeugnissen Zucker, Salz oder andere Gewtlirze oder auch Speisefette zuzusetzen. Dabei ist zu beachten, daB durch
diese Zusatze die Zusammensetzung der Produkte, insbesondere im Hinblick auf Trockenmasse und EiweiBgehalt,
beeinfluBt wird; so wird durch einen Fettzusatz der Feststoffgehalt erhéht und der EiweiBBgehalt erniedrigt, wie sich aus
der folgenden Aufstellung ergibt (eine Fettstufe von 30 % entspricht einem Ublichen, aus Sojamilch ohne Zusatze her-
gestellten quarkahnlichen Erzeugnis).

Fettgehalt in der Trockenmasse ca. 30%| 40%| 70%
Trockenmasse 16,61 | 18,55 | 30,11
EiweiB3 7,90 7,66 6,23
Fett 5,18 7,42 | 21,08
Kohlenhydrate 2,78 2,77 2,20
Mineralstoffe (Alle Angaben in Gew.-%) 0,80 0,70 0,60

Die vorstehenden Angaben sind Mittelwerte mehrerer typischer Produkte der Erfindung.

Somit sind bei erffindungsgemaBen Produkten Trockenmassen bis Gber 30 Gew.-%, insbesondere bis 35 Gew.-%,
erreichbar.

Hohere Fettgehalte im Endprodukt lassen sich auch durch eine Auffettung der Sojamilch vor der Sauerung errei-
chen; hierbei kann die Sojamilch mit Speisefetten auf einen Fettgehalt bis zu 8 % eingestellt werden.

Die Erfindung betrifft weiterhin ein Sojaerzeugnis mit milchquarkéhnlichen Eigenschaften hinsichtlich Geschmack,
Geruch, Konsistenz und Aussehen sowie mit einer Haltbarkeit in Abwesenheit von Bindemitteln in der quarkahnlichen
Phase bei einer HeiBabfullung bzw. einer kalt-aseptischen Arbeitsweise nach dem Erhitzen der geséuerten Sojamilch
bei luftdichter Lagerung bei Umgebungstemperaturen von mindestens 4, insbesondere mindestens 6 Wochen. Die
maximale Haltbarkeit unter diesen Bedingungen kann bis zu 3 Monaten und mehr betragen; die Haltbarkeit wird nicht
von mikrobiologischen Vorgéngen, sondern durch chemisch-physikalische Veranderungen bestimmt. Dies stellt einen
wichtigen Unterschied zu Quarkerzeugnissen aus Kuhmilch dar. Diese kénnen mit einer vergleichbaren Haltbarkeit
namlich nur dann hergestellt werden, wenn man ihnen vor der notwendigen Stufe des Erhitzens Bindemittel zusetzt.

Bei der Vergarung der Sojamilch wird im Gegensatz zur Kuhmilch, bei der die Lactose in Milchsaure umgewandelt
wird, die Saccharose als Substrat fur die Milchsaurebildung von den Mikroorganismen abgebaut. Wahrend der Lacto-
seanteil in Kuhmilch bei etwa 4,6 % liegt, betragt der Kohlenhydratanteil in der Sojamilch etwa 1,6 % in Abhangigkeit
von den Herstellungsverfahren, wobei die Sojamilch keine Lactose enthéalt und ihr vor der Vergarung auch keine Lac-
tose zugegeben werden muB.

Bei der traditionellen Herstellung von Kuhmilchquark wird die Ausgangsmilch 2 bis 3 Stunden nach der Kulturzu-
gabe (Vorreifungszeit) mit Lab versetzt, wobei die Bebrltung zwischen 20 und 30°C ca. 15 Stunden lang erfolgt. Eine
Labzugabe ist bei dem Verfahren der Erfindung nicht erforderlich.

GemaB dem Verfahren der Erfindung hat sich nach der Bebritung der Sojamilch eine feste Gallerte ausgebildet,
die anschlieBend auf 65 bis 95, insbesondere auf 70 bis 90°C erhitzt wird. Die heiBe, gesduerte Sojamilch wird bei die-
ser Temperatur Uber einen Disenseparator gefahren, wobei eine Trennung in eine quarkéhnliche Masse mit hohem
EiweiBanteil und Serum erfolgt. Anstelle eines Dusenseparators kann auch ein Quarksack oder ein entsprechender
Quarkfertiger eingesetzt werden, mit dem sich &hnliche Ergebnisse erzielen lassen. Weiterhin kann die Abtrennung der
quarkéhnlichen Phase auch durch Ultrafiltration erfolgen.
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Bei einer Separierung bei Temperaturen von etwa 30°C, die in der Molkereiindustrie nach dem traditionellen Spei-
sequarkverfahren Gblich sind, ist keine einwandfreie Trennung von Sojaeiwei und Serum zu erzielen; zudem ist ein
derartiges Produkt in bezug auf Geschmack, Geruch, Konsistenz und Aussehen unbefriedigend.

Fur die Versuche, tber die im folgenden berichtet wird, wurde ein Alfa-Laval-Separator, Baujahr 1978, mit einer
Separierleistung von 10.000 I/h, bezogen auf gesauerte Magermilch, und bei Vorversuchen ein Westfalia-Dusensepa-
rator, Typ KNA 3-06-076, mit einer Leistung von 1000 I/h, bezogen auf gesduerte Magermilch, verwendet. Ahnliche
Ergebnisse lieBen sich auch in Sackversuchen beim Auspressen anstelle von Separatoren erzielen.

Fir eine bessere Ubersichtlichkeit werden nachfolgend nur die mit dem Alfa-Laval-Separator erhaltenen Ergeb-
nisse wiedergegeben.

Um eine einwandfreie Trennung quarkahnliches Produkt - Serum zu erhalten, wurde die gesauerte Sojamilch auf
85°C im Plattenwarmeaustauscher erhitzt und bei dieser Temperatur in den Separator geférdert. Durch die Hauben-
kuhlung des Separators kihlt sich hierbei das Produkt ab, so daB die Austrittstemperatur des Sojaquarks um 70°C
liegt.

Mit dem Alfa-Laval-Separator konnte flr die Trennung nur mit wesentlich verminderter Zulaufleistung mit 5 bar
Gegendruck auf der Serumseite gefahren werden, wobei die folgenden Ergebnisse mit einer Sojamilch von 9,93 % T.S.
(EiweiBB 4,24 %, Fett 2,97 %, Kohlenhydrate 2,10 %) erzielt wurden; diese Ergebnisse sind in der folgenden Tabelle
zusammengefaft.

Tabelle 1
Trockenmasse und EiweiBgehalt in Abhangigkeit der Zulaufmenge
Zulaufmenge | EiweiBgehalt Quark | EiweiBgehalt Serum | T.S. Quark | T.S. Serum
3500 I/h 9,31% 0,51 % 19,08 % 3,03 %
4000 I/h 11,44 % 0,56 % 21,16 % 2,99 %
4500 I/h 8,44 % 0,50 % 17,46 % 2,98 %
5000 I/h 10,19 % 0,76 % 20,04 % 3,37 %
5500 I/h 11,05 % 0,85 % 21,11 % 3,61 %
6000 I/h 11,37 % 1,13 % 21,92 % 4,20 %

Bei einem anderen Versuch wurde das Ergebnis geman Tabelle 2 bei einer Zulaufleistung von 4500 I/h gesauerter
Sojamilch ermittelt.

Tabelle 2
Eiwei3 % | Trockenmasse %
Ausgangsmilch 4,13 9,82
Quark 8,57 17,85
Molke 0,50 3,03

Bei unterschiedlichen Zulaufmengen zum Separator wurde die Zusammensetzung des Sojaquarks und des
Serums verandert, so daB man bei Zulaufleistungen zwischen 3500 und 4500 I/h EiweiBwerte im Serum um 0,5 % vor-
fand. Von 5000 bis 7000 I/h steigt der EiweiBwert Uber 1 % an; dies lieB3 sich schon optisch anhand des triiben Serums
feststellen.

Der Trockenmassegehalt der Molke verhielt sich analog, d.h. er ist bis zu 4500 I/h konstant und stieg dann an.

Die Versuche haben weiterhin ergeben, daB die Konsistenz des Sojaquarks durch die Zulaufleistung beeinfluBt
werden kann. Bei der Zulaufmenge von 5500 und 4500 I/h war das Gefluge des Sojaquarks etwas grieBig, bei 3.500
und 4.000 I/h wurde ein glatteres Geflige erzielt.

Bei den Versuchen hat sich weiterhin gezeigt, daB die Separierleistung abhangig von der Temperatur ist. Selbst bei
50°C Ausgangstemperatur am Separator war noch eine Trennung maoglich, nur war die Trockensubstanz der quarkahn-
lichen Masse unbefriedigend, d.h. sie lag hierbei um 12 % T.S.. Eine einwandfreie Trennung bei dem verwendeten
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Separator war bei einer Separatorausgangstemperatur von 41°C nicht mehr vorhanden. Bei einer Zulaufmenge von
4500 I/h war in dem ablaufenden Serum bereits schon optisch ein relativ hoher EiweiBanteil zu erkennen (Trlibung).

Bei Speisequark aus Kuhmilch wird bei dem Separieren ein Produkt erzielt, das weitestgehend unabhangig von

unterschiedlichen Zulaufmengen eine feste Relation von T.S. zu EiweiB aufweist, wobei der Gesetzgeber in Deutsch-
5 land 18 % T.S. mit einem EiweiBgehalt von 12 % vorgeschrieben hat.

Bezuglich der Quarkausbeute des Sojaquarks ist im Gegensatz zu den Verfahren der Kuhmilchquarkherstellung
ein deutlicher Unterschied zu erkennen. Das schlechteste Verhaltnis kg Sojamilcheinsatz : Quark lag bei 3,3 : 1. Bei
einer Zulaufmenge von 4500 I/h, bei der das optisch beste Endprodukt und gute MolkeneiweiBwerte vorlagen, konnte
ein Verhaltnis von 2,5 : 1 erzielt werden. Bei der traditionellen Quarkherstellung aus Kuhmilch mit dem Separator liegt

10 das Ausbeuteverhéltnis bei 4,8 : 1.

Um dieses Verhaltnis zu verbessern, wurde fur die Quarkherstellung aus Kuhmilch das Thermoquarkverfahren ent-
wickelt. Hierbei wird durch thermische Vorbehandlung der Ausgangsmilch eine Verbindung von Kasein und Serumpro-
teinen (Copracipitatbildung) erreicht, wobei weiterhin die gesauerte Magermilch auf 60°C erhitzt und vor der
Separierung auf etwa 40°C gekihlt wird. Hierbei gelangen die Serumproteine wahrend der Separierung mit in die

15 Quarkphase und gehen nicht mit dem Serum verloren. Das Ausbeuteverhdltnis liegt bei diesem Verfahren (Magermilch
: Quark) bei ca. 4,2 : 1; bei Ultrafiltrationsverfahren liegen ahnliche Verhaltnisse vor.

GemaB dem Verfahren der Erfindung kann der Sojaquark zur Verbesserung der Konsistenz, wie bereits weiter
oben ausgeflhrt wurde, nach der Separierung homogenisiert werden. Hierzu kann der Sojaquark Uber eine einstufige
oder zweistufige Homogenisieranlage gefahren werden. Die Druckeinstellung liegt bei einem einstufigen Homogenisa-

20 tor um 100 bar, bei einem zweistufigen Separator wurden Driicke von 150/50 bar gewahlt. Unterbleibt diese Homoge-
nisierung, zeigt der Sojaquark eine leicht grieBige Konsistenz. Eine demgegentiber gewinschte Glattheit bzw.
verringerte GrieBigkeit kann somit tiber den bzw. die Homogenisierungsdriicke gesteuert werden.

Das quarkahnliche Erzeugnis ist aufschlagfahig, wobei mit einem Aufschlaggerat, Leistung 150 I/h, der Fa. Euro
Mix bei einer Produkitemperatur von 8°C und bei 52°C ein Aufschlag von 20 % mit Stickstoff erzielt wurde.

25 Die Erfindung wird im folgenden anhand von bevorzugten Ausfihrungsbeispielen naher erlautert.
In den Beispielen wurde der 0.g. Alfa-Laval-Separator sowie ein tblicher Homogenisator verwendet.

Beispiel 1.

30 Sojasaft der oben erwahnten Zusammensetzung mit einem auf 7,3 eingestellten pH-Wert wurde auf 90°C erhitzt
und auf 45°C abgekuhlt. AnschlieBend erfolgte die Zugabe einer handelstblichen Mikroorganismenkultur, bestehend
aus Streptococcus thermophilus und Lactobacillus bulgaricus im Verhaltnis von etwa 1 : 1 sowie einem Zusatz von 5%
Streptococcus filant; diese Kultur war konventionell weitergeztchtet worden und wurde der Sojamilch in einer Menge
von 1 Gew.-% zugesetzt. AnschlieBend erfolgte die Sduerung bis zu einem pH-Wert von 4,5; dies nahm etwa 18 h in
35 Anspruch.
Die gesauerte Sojamilch wurde anschlieBend auf 80°C erhitzt und das Eiwei3 von dem Serum durch Separieren
abgetrennt. Das erhaltene, quarkahnliche Produkt wurde auf 10°C abgekuihilt.
Die nachfolgenden Beispiele wurden im wesentlichen gemaB der in Beispiel 1 beschriebenen Weise durchgeftihrt,
wobei jedoch eine tiefgefrorene, konzentrierte, pelletisierte Kultur, bestehend aus den Mikroorganismen geman Bei-
40 spiel 1, verwendet wurde.

Beispiel 2.

Sojamilch, UHT-erhitzt auf 135°C, pH-Wert eingestellt auf 7,5,
45 Abkuhlung auf 45°C,

Zugabe der Mikroorganismen, 0,02 Gew.-%,

Séauerung bis pH 4,7,

Erhitzen auf 80°C,

Separieren im Dlsenseparator,
50 Homogenisieren, einstufig, 100 bar,

Abflllen in Verpackungseinheiten,

Abkuhlen.

Zur Erleichterung des betrieblichen Ablaufs kann hier auch eine Zwischenstapelung des quarkahnlichen Produktes

55 durchgeflhrt werden. Hierzu erfolgt nach der Separierung eine Zwischenstapelung bei etwa 6°C. Vor der Homogeni-
sierung wird der Sojaquark wieder auf 80°C erhitzt. Diese Arbeitsweise wird in dem folgenden Beispiel 3 erlautert.
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Beispiel 3.

Sojamilch, erhitzt auf 85°C,

Abkuhlen auf 40°C,

Zugabe der Mikroorganismen (0,02 Gew.-%) (tiefgefrorene, konzentrierte Kultur),
Sauerung bis pH 4,5,

Erhitzen auf 80°C,

Separieren im Dusenseparator,

Kuhlen des Produktes auf 6°C,
Zwischenstapeln,

Erhitzen auf 80°C,

Homogenisieren, zweistufig bei 150/50 bar,
Abfllen,

Abkuhlen.

Das Produkt kann vor dem Abflllen in der oben erlauterten Weise aufgeschlagen werden.

Das Homogenisieren des quarkahnlichen Sojaproduktes kann auch in kaltem Zustand oder nach einer Erwarmung
auf 30°C erfolgen, so daB nach dem Homogenisieren fir die Haltbarkeitsverlangerung die Erhitzung auf eine Tempe-
ratur von vorzugsweise Uber 65°C erfolgt.

Bei der Homogenisierung vor der Zwischenstapelung, bei sonst unverandertem Verfahrensplan, erhalt man ein
Endprodukt, welches sowohl optisch als auch organoleptisch leicht grieBig ist, vgl. das folgende Beispiel 4.

Beispiel 4.

Sojamilch, erhitzt auf 90°C,

Abkuhlen auf 45°C,

Zugabe der Mikroorganismen (0,02 %) (tiefgefrorene, konzentrierte Kultur),
Séauerung bis pH 4,4,

Erhitzen auf 80°C,

Separieren im Dusenseparator,

Kuhlen des quarkahnlichen Produktes auf 30°C,
Homogenisieren bei 30°C, einstufig, 60 bar,
Zwischenstapeln bei 6°C,

Erhitzen auf 68°C,

Abflllen,

Abkuhlen auf 8°C.

Vor bzw. nach der Erhitzung kann die Zugabe einer Frucht- bzw. Krauterzubereitung erfolgen, wobei auch eine kalt-
aseptische Abflllung zur Haltbarkeitsverlangerung neben der HeiBabflllung durchgefihrt werden kann.

Der Anteil der Fruchtzubereitung liegt bei nattrlicher StiBe zwischen 18 und 25 % und bei einer Standardfruchtzu-
bereitung bei 14 bis 18 %, wobei hier noch mit Zucker oder Zuckeraustauschstoffen oder StBstoffen nachgesuBt wer-
den kann. Bei den Krautersojaquarkzubereitungen werden dem Quark 2 bis 22 % Krauter bzw. Krauterzubereitung
zudosiert.

Sojaquark und Frucht- oder Krauterzubereitungen werden vermischt und zusammen auf 70°C erhitzt. Der
Frucht/Krautersojaquark kann direkt bei 70°C oder kaltaseptisch abgefullt, versiegelt und anschlieBend auf 4 bis 6°C
abgekuhlt werden; dies zeigen die folgenden Beispiele 5 und 6.

Beispiel 5.

Sojamilch, erhitzt auf 90°C,

Abkuhlen auf 45°C,

Zugabe der Mikroorganismen (0,02 Gew.-%) (tiefgefrorene, konzentrierte Kultur),
Séauerung bis pH 4,5,

Erhitzen auf 80°C,

Separieren im Dusenseparator,

Kuhlen des quarkahnlichen Produktes auf 6°C,

Zwischenstapeln,

Anwarmen auf 30°C,

Homogenisieren, zweistufig, 100/100 bar,
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Zugabe der Frucht- oder Krauterzubereitung,

Erhitzen auf 70°C,
Abfllen, VerschlieBen und Abkuihlen.

5 Bei Beispiel 6 kann die Abfullung zusatzlich unter sterilen Bedingungen erfolgen, damit eine Haltbarkeitsverlange-
rung gegeben ist. Hierbei sollte der Verfahrensweg nach dem zweiten Erhitzen auf 80°C reinfektionsfrei ausgelegt wer-
den.

Beispiel 6.

10
Sojamilch, erhitzt auf 80°C,
Abkuhlen auf 40°C,
Zugabe der Mikroorganismen (0,02 Gew.-%), (tiefgefrorene, konzentrierte Kultur),
Sauerung bis pH 4,7,
15 Erhitzen auf 80°C,
Separieren im Dusenseparator,
Kuhlen des quarkéahnlichen Produktes auf 6°C,
Zwischenstapeln,
Anwarmen auf 30°C,
20 Homogenisieren bei 30°C,
Abkuhlen auf unter 10°C,
Zugabe der Frucht- oder Krauterzubereitung,
kaltaseptische Abflillung.

25 Patentanspriiche
1. Verfahren zur Herstellung eines quarkahnlichen Produktes aus Sojamilch, gekennzeichnet durch die Schritte

a) chemische oder mikrobiologische Sduerung von Sojamilch bis zum Erreichen eines pH-Wertes im Bereich
30 von 4,2 bis 4,9, und

b) Erhitzen des gemaB Stufe a) erhaltenen, geséuerten Produktes auf eine Temperatur im Bereich von 65 bis
95°C, insbesondere 70 bis 90°C, und

35 c¢) Abtrennung einer quarkahnlichen, einen EiweiBgehalt im Bereich von 6,0 bis 12,0, insbesondere von 8,4 bis
11,5 Gew.-%, aufweisenden Phase in dem genannten Temperaturbereich.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da man die Sojamilch vor der Sauerung auf Temperaturen
im Bereich von 70 bis 145°, insbesondere 85 bis 142°C erhitzt und auf die Temperatur des S&uerungsschrittes
40 abkuhlt.

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB man organoleptisch vertragliche Sauren
und/oder Glucono-delta-lacton als chemisches Sauerungsmittel verwendet.

45 4. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daf8 man fiir die mikrobiologische Sauerung meso-
phile oder thermophile, Kohlenhydrate abbauende Mikroorganismen verwendet.

5. \Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB man fur die mikrobiologische Sduerung Streptococcus
thermophilus und/oder Lactobacillus bulgaricus verwendet.
50
6. Verfahren nach mindestens einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, da man die Sauerung der
Sojamilch bei einer Temperatur im Bereich von 32 bis 45°C durchftihrt.

7. Verfahren nach mindestens einem der Anspriche 1 bis 6, dadurch gekennzeichnet, daB man das abgetrennte
55 quarkahnliche Produkt homogenisiert.

8. Verfahren nach mindestens einem der Anspruche 1 bis 7, dadurch gekennzeichnet, da man die Homogenisierung
der Feststoffe bei Temperaturen im Bereich von 10 bis 95, insbesondere von 30 bis 80°C, durchfUihrt.

Motif Exhibit 1148, Page 1988 of 3341



10

15

20

25

30

35

40

45

50

55

Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

EP 0 500 132 B1

9. \Verfahren nach mindestens einem der Anspriiche 1 bis 8, dadurch gekennzeichnet, daB man das quarkahnliche
Produkt mit Luft oder Schutzgasen aufschlagt.

10. Verfahren nach mindestens einem der Anspriliche 1 bis 9, dadurch gekennzeichnet, da man dem homogenisier-
ten Produkt Frichte oder Krauter, gegebenenfalls jeweils in zubereiteter Form, zusetzt.

11. Sojaerzeugnis mit milchquarkahnlichen Eigenschaften hinsichtlich Geschmack, Geruch, Konsistenz und Aussehen
sowie mit einer Haltbarkeit in Abwesenheit von Bindemitteln in der quarkahnlichen Phase bei einer HeiBabflillung
bzw. einer kalt-aseptischen Arbeitsweise nach dem Erhitzen der gesauerten Sojamilch bei luftdichter Lagerung bei
Umgebungstemperaturen von mindestens 4, insbesondere mindestens 6 Wochen, erhaltlich durch ein Verfahren
nach mindestens einem der Ansprliche 1 bis 10.

Claims

1. A method for the preparation of a curd-like product from soya milk, characterised by the steps of

a) chemical or microbiological souring of soya milk until reaching a pH value in the range of from 4.2 10 4.9, and
b) heating the soured product obtained according to step a) to a temperature in the range of from 65 to 95°C,
in particular from 70 to 90°C, and

¢) separation of a curd-like phase having an albumen content in the range of from 6.0 to 12.0, in particular from
8.4 to 11.5 % by weight, in said temperature range.

2. A method according to Claim 1, characterised in that, before the souring, the soya milk is heated to temperatures
in the range of from 70 to 145°, in particular 85 to 142°C, and is cooled to the temperature of the souring step.

3. A method according to Claim 1 or 2, characterised in that organoleptically compatible acids and/or glucono-delta-
lacton are used as the chemical souring agent.

4. A method according to Claim 1 or 2, characterised in that mesophilic or thermophilic microorganisms, which
decompose carbohydrates, are used for the microbiological souring.

5. A method according to Claim 4, characterised in that Streptococcus thermophilus and/or Lactobacillus bulgaricus
are used for the microbiological souring.

6. A method according to any one of Claims 1 to 5, characterised in that the souring of the soya milk is carried out at
a temperature in the range of from 32 to 45°C-

7. A method according to any one of Claims 1 to 6, characterised in that the separated curd-like product is homoge-
nised.

8. A method according to any one of Claims 1 to 7, characterised in that the homogenisation of the solids is carried
out at temperatures in the range of from 10 to 95, in particular from 30 to 80°C.

9. A method according to any one of Claims 1 to 8, characterised in that the curd-like product is acted upon with air
or protective gases.

10. A method according to any one of Claims 1 to 9, characterised in that fruit or herbs, optionally each in a prepared
form, are added to the homogenized product.

11. A soya product with milk curd-like properties in respect of taste, smell, consistency and appearance, and with a

keeping quality, in the absence of binding agents, in the curd-like phase with hot filling or a cold-aseptic mode of
operation after the heating of the soured soya milk under air-tight storage at ambient temperature of at least 4
weeks, in particular 6 weeks, which can be obtained in accordance with at least one method of Claims 1 to 10.

Revendications

1.

Procédé pour la fabrication d'un produit de type caillé a partir de lait de soja, caractérisé par les étapes suivantes:
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a) acidification chimique ou microbiologique de lait de soja jusqu'a I'obtention d'un pH dans la plage de 4,2 a
4,9, et

b) chauffage du produit acidifié, obtenu selon I'étape a), & une température dans la plage allant de 65 a 95°C,
en particulier de 70 a 90°C, et

c) séparation d'une phase de type caillé, présentant une teneur en protéines dans la plage allant de 6,0 a 12,0,
en particulier de 8,4 a 11,5 % en poids, dans la plage de températures indiquée.

Procédé selon la revendication 1, caractérisé en ce que, avant 'acidification, on chauffe le lait de soja a des tem-
pératures dans la plage allant de 70 a 145°, en particulier de 85 a 142°C, et on le refroidit jusqu'a la température
de I'étape d'acidification.

Procédé selon la revendication 1 ou 2, caractérisé en ce que I'on utilise comme agent d'acidification chimique des
acides organoleptiquement acceptables et/ou la glucono-d-lactone.

Procédé selon la revendication 1 ou 2, caractérisé en ce que, pour I'acidification microbiologique, on utilise des
micro-organismes mésophiles ou thermophiles, dégradant les glucides.

Procédé selon la revendication 4, caractérisé en ce que, pour I'acidification microbiologique, on utilise Streptococ-
cus thermophilus et/ou Lactobacillus bulgaricus.

Procédé selon au moins l'une des revendications 1 & 5, caractérisé en ce que I'on effectue I'acidification du lait de
soja a une température dans la plage allant de 32 a 45°C.

Procédé selon au moins I'une des revendications 1 & 6, caractérisé en ce que I'on homogénéise le produit de type
caillé séparé.

Procédé selon au moins I'une des revendications 1 & 7, caractérisé en ce que I'on effectue 'homogénéisation des
substances solides a des températures dans la plage allant de 10 & 95, en patrticulier de 30 a 80°C.

Procédé selon au moins l'une des revendications 1 a 8, caractérisé en ce que I'on fait monter le produit de type
caillé avec de l'air ou des gaz protecteurs.

Procédé selon au moins I'une des revendications 1 a 9, caractérisé en ce que I'on ajoute au produit homogénéisé
des fruits ou des herbes, éventuellement chacun sous forme préparée.

Produit & base de soja, présentant des propriétés de type caillé de lait eu égard au go(t, a I'odeur, a la consistance
et a I'aspect, ainsi qu'une aptitude a la conservation en absence de liants dans la phase de type caillé, dans le cas
d'un remplissage a chaud ou d'un mode opératoire aseptique-froid aprés le chauffage du lait de soja acidifi¢, avec
un stockage a I'abri de l'air et aux températures ambiantes, d'au moins 4 semaines, en particulier d'au moins 6
semaines, pouvant étre obtenu selon au moins un procédé des revendications 1 a 10.

10
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(54) Caillé a base de lait végétal fermenté et procédé de fabrication d’un tel caillé

(57) L'invention concerne un produit alimentaire de rapporté exprimée en poids au poids total du produit

type fromage a base de lait végétal fermenté.

Ce produit alimentaire est caractérisé en ce qu'il est
constitué d'un caillé de lait végétal fermenté, pré-affiné,
présentant un taux de matiéres séches rapporté au
poids total du produit compris entre 12 et 18 %, de pré-
férence compris entre 14 et 16 % et une teneur en sel

comprise entre 0,5 % et 2 %, de préférence entre 1 %
et 1,5 %, ce caillé ayant été éventuellement soumis a
une étape de transformation par mise en forme et/ou
par un affinage supplémentaire.
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Description

[0001] La présente invention concerne un produit ali-
mentaire de type fromage, une matrice fromagere et un
caillé a base de lait végétal fermenté ainsi qu'un procé-
dé de fabrication d'un tel caillé.

[0002] Le lait végétal est utilisé dans l'industrie agroa-
limentaire depuis de nombreuses années. Un progrés
important a été fait dans les années 1990 suite a la mise
au point d'un procédé de fermentation de lait végétal
décrit notamment dans le brevet EP-A-0.521.331. Ce
brevet concerne en effet un procédé de fermentation de
lait de soja utilisant un inoculum a base d'au moins deux
souches spécifiques de Lactococcus conduisant a des
produits a texture de type yaourt. De tels produits sont
toutefois inutilisables en tant que substitut de fromage.
[0003] Un autre brevet, a savoir le brevet GB-A-
1.356.363, décrit quant a lui un procédé de fabrication
de produits alimentaires résultant de la fermentation lac-
tique de lait de soja dans lequel il est nécessaire, aprés
fermentation, de mettre en oeuvre une étape de chauf-
fage du produit obtenu. Ces produits ne présentent pas
cependant les qualités organoleptiques souhaitées et
présentent une odeur et un goQt végétal désagréables.
[0004] Les caractéristiques de I'égouttage quine peu-
vent constituer un pré-affinage, et du couple taux de ma-
tieres séches/concentration en sel ne permettent pas
I'obtention d'un produit neutre dont les caractéristiques
organoleptiques seraient assimilables a celles des pro-
duits issus de lait d'origine animale. D'autres exemples
de préparation de produits alimentaires sont notamment
décrits dans les brevets US-3.944.676, US-6.254.900
et US-5.597.594.

[0005] Un but de la présente invention est donc de
proposer un nouveau produit alimentaire de type froma-
ge ainsi qu'une matrice fromagere et un caillé de lait vé-
gétal dont les caractéristiques organoleptiques en font
des produits neutres et fermes assimilables aux froma-
ges traditionnels obtenus a partir de lait d'origine anima-
le.

[0006] Un autre but de la présente invention est de
proposer un caillé de lait végétal apte a étre soumis a
des étapes de transformation pour permettre I'obtention
de toutes les formes de fromages fabriqués aujourd'hui
a partir de lait d'origine animale.

[0007] A cet effet, I'invention a pour objet un produit
alimentaire de type fromage a base de lait végétal fer-
menté, caractérisé en ce qu'il est constitué d'un caillé
de lait végétal fermenté, pré-affiné, présentant un taux
de matieéres séches rapporté au poids total du produit
compris entre 12 et 18 %, de préférence compris entre
14 et 16 % et une teneur en sel exprimée en poids rap-
porté au poids total du produit comprise entre 0,5 % et
2 %, de préférence entre 1 % et 1,5 %, ce caillé ayant
été éventuellement soumis a une étape de transforma-
tion par mise en forme et/ou par un affinage supplémen-
taire.

[0008] L'invention a encore pour objet une matrice
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fromagére a base de lait végétal fermenté, pré-affiné,
caractérisée en ce qu'elle est constituée d'un caillé de
lait végétal pré-affiné présentant un taux de matiéres sé-
ches rapporté au poids total de la matrice compris entre
12 et 18 %, de préférence compris entre 14 et 16 % et
une teneur en sel exprimée en poids rapporté au poids
total de la matrice comprise entre 0,5 % et 2 %, de pré-
férence entre 1 % et 1,5 %.

[0009] L'invention a encore pour objet un caillé de lait
végétal fermenté pour I'obtention de la matrice ou du
produit de type fromage décrits ci-dessus, caractérisé
en ce qu'il est constitué de lait végétal ensemencé en
ferments lactiques et laissé a fermenter en présence
d'adjuvants a la fermentation incluant au moins des sels
de calcium et/ou de magnésium.

[0010] L'invention a encore pour objet un procédé de
fabrication d'un caillé de lait végétal fermenté a texture
ferme du type décrit ci-dessus, notamment pour I'obten-
tion d'une matrice fromagere, caractérisé en ce qu'il
comporte au moins une étape consistant a ensemencer
du lait végétal en ferments lactiques puis a laisser a fer-
menter en présence d'adjuvants a la fermentation in-
cluant au moins des sels de calcium et/ou de magné-
sium.

[0011] Les étapes d'égouttage et de pré-affinage sont
des étapes fondamentales pour obtenir un produit ali-
mentaire de type fromage a texture neutre et ferme dont
les propriétés organoleptiques peuvent étre assimilées
a celles obtenues a partir de lait d'origine animale.
[0012] On note que la mise en oeuvre de sel de cal-
cium ou de magnésium pendant la fabrication du caillé
permet 'obtention de cette texture ferme. L'étape de sa-
lage qui s'opére apres l'affinage permet quant a elle
d'obtenir une matrice fromageére stable apte a une utili-
sation en I'état sous forme de fromage frais ou sous for-
me de fromage obtenu apres des traitements supplé-
mentaires d'affinage et de transformation.

[0013] L'invention sera bien comprise a la lecture de
la description suivante d'exemples de réalisation.
[0014] Comme mentionné ci-dessus, I'objet de I'in-
vention est d'obtenir un produit alimentaire de type fro-
mage a base de lait végétal fermenté. Ce produit ali-
mentaire de type fromage est constitué d'un caillé de
lait végétal fermenté, pré-affiné, présentant un taux de
matiéres seches exprimé en poids rapporté au poids to-
tal du produit compris entre 12 et 18 %, de préférence
compris entre 14 et 16 %, et une teneur en sel exprimée
en poids rapporté en poids total du produit comprise en-
tre 0,5 % et 2 %, de préférence entre 1 % et 1,5 %. On
parlera de produit alimentaire de type fromage plus par-
ticulierement lorsque ce caillé égoutté et pré-affiné aura
été soumis a une étape supplémentaire de transforma-
tion par mise en forme et/ou par un affinage supplémen-
taire. On parlera de matrice fromagére a base de lait
végétal fermenté préalablement a toute étape de mise
en forme. Les étapes de mise en forme seront plus par-
ticulierement décrites dans les exemples fournis ci-
apres.
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[0015] Pour permettre I'obtention de tels produits ali-
mentaires de type fromage a base de lait végétal fer-
menté, il est nécessaire d'obtenir au départ un caillé de
lait végétal fermenté. Ce caillé de lait végétal est cons-
titué de lait végétal ensemencé en ferments lactiques et
laissé a fermenter en présence d'adjuvants a la fermen-
tation incluant au moins des sels de calcium et/ou de
magnésium. Ce lait végétal devant étre ensemencé en
ferments présente une teneur en protéines, exprimée
en poids, rapporté au poids total du lait, supérieure a
3,6 %, de préférence entre 4 et 5 %, une teneur en ma-
tieres grasses inférieure a 3 %, de préférence entre 1,5
et 2,5 % et un pH compris entre 6 et 6,8. Cette matiere
premiére, lorsqu'il s'agit de soja, est préparée par les
techniques traditionnelles a partir de féves de soja et
d'eau puis éventuellement pasteurisée et/ou stérilisée.
[0016] Les ferments lactiques utilisés pour la réalisa-
tion de l'inoculum sont constitués d'au moins trois sou-
ches de ferments lactiques, tels que Lactoccocus lactis
subsp. lactis, Lactoccocus lactis subsp. Cremoris et
Lactoccocus lactis subsp. Lactis var. diacetylactis. Les
adjuvants de fermentation incluent quant a eux en outre
une source d'hydrates de carbone, en particulier de mo-
nosaccharides, du potassium, du sodium et éventuelle-
ment un mélange végétal a base d'extraits de levure et
d'huile végétale. A titre d'exemple, il peut étre ajouté a
du lait, 0,01 % d'un mélange spécifique de ferments tel
que décrit ci-dessus, 2,7 % de fructose cristallisé ou du
concentrat de pommes qui vont permettre, par cet ap-
port de monosaccharides, le développement des fer-
ments, 0,14 % de sel marin, dont les ions sodium et po-
tassium favorisent la fermentation, 0,60 % de sulfate de
calcium, qui permettront de générer un caillé a texture
ferme de type base fromageére et éventuellement 0,1 %
de bouillon végétal composé principalement d'extraits
de levures et d'huile de tournesol dans le but de favori-
ser la pousse des ferments.

[0017] Les sels de calcium et/ou de magnésium, in-
troduits en tant qu'adjuvant de fermentation, sont des
sels solubles dans I'eau et représentent de 0,40 a 0,80
% en poids, de préférence 0,60 % en poids par rapport
a la quantité totale de lait nécessaire a la fabrication.
Les ferments lactiques sont quant a eux ajoutés dans
une proportion correspondant en poids a 0,005 2 0,015
%, de préférence a 0,01 % du poids total de lait néces-
saire a la fabrication.

[0018] Préalablement acette étape, quiconsiste aen-
semencer du lait végétal en ferments lactiques puis a
fermenter en présence d'adjuvants a la fermentation in-
cluant au moins des sels de calcium et/ou de magné-
sium, il est nécessaire de chauffer le lait végétal con-
servé a froid jusqu'a une température inférieure 2 20°C.
Lorsque cette température est atteinte, les adjuvants de
fermentation puis les ferments peuvent étre ajoutés. On
maintient ensuite la température voisine de 20°C pen-
dant toute la durée de fermentation. La fermentation est
interrompue par abaissement de température lorsque le
pH du lait est inférieur ou égal a 4,6.
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[0019] Une fois I'étape de fermentation achevée, le
caillé obtenu est alors soumis a une étape d'égouttage
en vue de I'obtention d'un caillé présentant un taux de
matiére séche compris entre 12 et 18 %, de préférence
compris entre 14 et 16 %. Bien évidemment, I'étape
d'asséchement du caillé par élimination du sérum en
vue d'obtenir un taux de matieres séches prédéterminé
peut étre obtenu par un autre mode de mise en oeuvre
que I'égouttage méme si I'égouttage constitue un mode
de réalisation préféré. L'étape d'égouttage s'effectue de
préférence a une température inférieure a 10°C, de pré-
férence comprise entre 4°C et 6°C, pendant une pério-
de de 2 a 10 jours, de préférence voisine de 4 jours en
vue d'obtenir un pré-affinage du caillé dont le taux de
matiéres séches est maintenu entre 12 et 18 %, de pré-
férence compris entre 14 et 16 %.

[0020] Une fois cette étape de pré-affinage achevée,
on ajoute au caillé égoutté et pré-affiné, du sel dans une
proportion comprise entre 0,5 et 2 %, de préférence
comprise entre 1 et 1,5 % puis on soumet le caillé ad-
ditionné de selaun brassage envue de l'obtention d'une
matrice fromageére stable. Cette matrice fromageére sta-
ble constitue le produit commun a tous les produits de
type fromage a base de lait végétal fermenté qui peu-
vent étre obtenus dans le cadre de l'invention. On pour-
ra obtenir ainsi des fromages frais, des fromages a pate
molle, des fromages a pate persillée, des fromages a
pate pressée cuite, des fromages a pate pressée non
cuits, etc. qui présenteront des caractéristiques qualita-
tives (texture, aromatisation naturelle, go(t) trés pro-
ches de celles des fromages traditionnels. La matrice
fromageére de base présente quant a elle des caracté-
ristiques et des propriétés organoleptiques trés proches
de celles des fromages frais de chévre.

[0021] Ainsi, a titre d'exemple, il est décrit ci-aprés la
préparation d'affiné de soja frais qui peut étre considéré
comme un produit équivalent aux fromages frais de che-
vre. Sa fabrication comprend les étapes suivantes. La
matrice fromagére obtenue ci-dessus est mise en moule
a raison d'environ 8 kg pour une plaque de 40 petits
moules. L'ensemble est stocké a 5°C pendant deux
jours puis démoulé. Il est procédé a un affinage com-
plémentaire a 5°C pendant 4 jours et a un ajustement
du poids de chaque affiné a 120 grammes. Des condi-
ments, tels que poivre, ciboulette, échalote, etc. sont
éventuellement additionnés en surface du produit. Le
produit est conditionné puis stocké a 5°C jusqu'a sa
commercialisation. Ces produits ont une durée de vie,
a I'état réfrigéré, de l'ordre de 4 semaines. Cet affiné
frais peut aussi étre préparé a la grecque sous forme
de petits cubes et conservé dans de I'huile avec des
condiments a la maniere de la féta.

[0022] L'exemple ci-apres concerne plus particuliere-
ment la préparation de tommes affinées de soja. Ce pro-
duit est fabriqué selon une technologie trés voisine de
celle des fromages pressés a pate non cuite telle que
la tomme de chevre ou de vache, le St Nectaire, le St
Paulin, la raclette, la mimolette, le cheddar, etc. Le pro-
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cédé d'obtention d'une telle tomme affinée de sojainclut
les étapes suivantes. A nouveau, la matrice fromageére
décrite ci-dessus est mise en moule a raison d'environ
1,9 kg/moule. Le moule est mis sous presse pendant 5
heures a 5°C avec augmentation progressive de la
pression de 0,5 bars a 4 bars. L'ensemble est démoulé
pour obtenir une masse de la tomme voisine de 1,6 kg.
On procéde ensuite a un affinage en haloir a 5°C pen-
dant 2 semaines avec un retournement des tommes
tous les deux jours, puis tous les quatre jours et un sau-
murage de la face supérieure par pulvérisation d'eau sa-
|ée saturée. La tomme obtenue présente une masse
voisine de 1,2 kg. Cette tomme est conditionnée puis
stockée a 5°C jusqu'a commercialisation. Les tommes
peuvent étre commercialisées entiéres ou en portions
et ont une durée de vie, a I'état réfrigéré, de I'ordre de
8 semaines.

[0023] L'exemple décrit ci-aprés concerne quant a lui
un procédé de fabrication de bleu affiné de soja. Ce pro-
duit est fabriqué selon une technologie équivalente a
celle des fromages a pate persillée de type roquefort,
bleu d'Auvergne, Fourme d'Ambert, Gorgonzola, etc.
Ce procédé de fabrication comprend a nouveau une
étape de mise en moule de la matrice fromageére issue
du procédé décrit ci-dessus a raison d'environ 1,9 kg
par moule. Ces moules sont mis sous presse pendant
5 heures a 5°C avec augmentation progressive de la
pression de 0,5 bars a 4 bars. Les moules sont démou-
Iés pour obtenir une masse de la tomme voisine de 1,6
kg. On procéde ensuite a une micro-injection de sou-
ches Penicillium roqueforti puis on affine en héaloir a
10°C pendant 4 semaines. On observe alors un déve-
loppement des moisissures internes. On conditionne le
produit puis on le stocke a 5°C jusqu'a commercialisa-
tion.

[0024] L'exemple décrit ci-aprés concerne quant a lui
un exemple de préparation de meule affinée de soja.
Les meules affinées de soja sont fabriquées selon une
technologie trés voisine de celle des fromages pressés
a pate cuite, tels que Gruyere, Comté, Beaufort, Em-
mental, Fribourg, Parmesan, etc. Ces produits peuvent
étre présentés sous forme de meules, de portions, de
tranchettes, de mini-meules ou de rapés. Le procédé
d'obtention d'un tel produit inclut une étape de prépara-
tion a froid dans une plage de température comprise en-
tre 6 et 14°C d'une mélée dans laquelle la matrice fro-
magere décrite ci-dessus est mélangée a de I'amidon
de blé, des carraghénanes et du bicarbonate de sodium.
Les proportions respectives des différents ingrédients
sont les suivantes :

- matrice fromageére :
- amidon de blé 10,18 %
- carraghénanes 0,81 %
- bicarbonate de sodium

88,81 %

0,20 %

[0025] |l est ensuite procédé a un embossage de la
mélée dans des boyaux de petit diameétre, par exemple
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de 60 mm pour des mini-meules, ou de grand diamétre,
tel qu'un diametre de 120 mm pour des meules et des
blocs a trancher ou a raper. Ces boyaux sont moulés
pour obtenir la forme voulue puis sont cuits pendant
deux heures et demie a 85°C. Les moules sont ensuite
refroidis puis stockés au froid a une température com-
prise entre 0 et 6°C pendant 24 heures minimum. |l est
ensuite procédé a un démoulage et a un tranchage a
I'épaisseur désirée avant un conditionnement en sa-
chet. Les sachets peuvent ensuite étre pasteurisés avec
un palier de 35 minutes a 90°C. Les produits sont en-
suite stockés a une température comprise entre 0 et 4°C
jusqu'a commercialisation de ces derniers. Ainsi, les
meules et mini-meules obtenues peuvent étre commer-
cialisées entieres, en portions, en tranchettes ou sous
forme de rapés et ont une durée de vie a I'état réfrigéré
de l'ordre de quatre mois.

[0026] Les exemples ci-dessus illustrent la possibilité
de transformer la matrice fromagéere obtenue en de
nombreux produits de type fromager en adaptant les
techniques traditionnelles de la fromagerie. La qualité
des produits obtenus en terme de texture et de go(it est
supérieure a celle des succédanés de fromage a base
de soja présent actuellement sur le marché.

Revendications

1. Produit alimentaire de type fromage a base de lait
végétal fermenté,
caractérisé en ce qu'il est constitué d'un caillé de
lait végétal fermenté, pré-affiné, présentant un taux
de matieres seches, rapporté au poids total du pro-
duit, compris entre 12 et 18 %, de préférence com-
pris entre 14 et 16 %, et une teneur en sel exprimée
en poids rapporté au poids total du produit comprise
entre 0,5 % et 2 %, de préférence entre 1 % et 1,5
%, ce caillé ayant été éventuellement soumis a une
étape de transformation par mise en forme et/ou par
un affinage supplémentaire.

2. Matrice fromagere a base de lait végétal fermenté,
caractérisée en ce qu'elle est constituée d'un
caillé de lait végétal, fermenté, pré-affiné, présen-
tant un taux de matieres séches rapporté au poids
total de la matrice compris entre 12 et 18 %, de pré-
férence compris entre 14 et 16 % et une teneur en
sel exprimée en poids, rapporté au poids total de la
matrice, comprise entre 0,5 % et 2 %, de préférence
entre 1 % et 1,5 %.

3. Matrice fromagére selon la revendication 2,
caractérisée en ce que le lait végétal fermenté est
pré-affiné par stockage a froid a une température
inférieure a 10°C, de préférence comprise entre
4°C et 6°C, pendant une période de 2 a 10 jours,
de préférence voisine de 4 jours.
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Caillé de lait végétal fermenté pour I'obtention d'une
matrice fromageére de type fromage ou d'un produit
conforme a l'une des revendications 1 a 3,
caractérisé en ce qu'il est constitué de lait végétal
ensemencé en ferments lactiques et laissé a fer-
menter en présence d'adjuvants a la fermentation
incluant au moins des sels de calcium et/ou de ma-
gnésium.

Caillé selon la revendication 4,

caractérisé en ce que le lait végétal devant étre
ensemencé en ferments présente une teneur en
protéines, exprimée en poids, rapporté au poids to-
tal du lait, supérieure a 3,6 %, de préférence entre
4 et 5 %, une teneur en matiéres grasses inférieure
a 3 %, de préférence entre 1,5 et 2,5 %, et un pH
compris entre 6 et 6,8.

Caillé selon I'une des revendications 4 et 5,
caractérisé en ce que les ferments lactiques sont
constitués d'au moins trois souches de ferments
lactiques, tels que Lactoccocus lactis subsp. lactis,
Lactoccocus lactis subsp. Cremoris et Lactoccocus
lactis subsp. Lactis var. diacetylactis.

Caillé selon l'une des revendications 4 a 6,

caractérisé en ce que les adjuvants de fermenta-
tion incluent en outre une source d'hydrates de car-
bone, en particulier de monosaccharides, du potas-
sium, du sodium et éventuellement un mélange vé-
gétal a base d'extraits de levure et d'huile végétale.

Caillé selon I'une des revendications 4 a 7,
caractérisé en ce que les sels de calcium et/ou de
magnésium sont des sels solubles dans I'eau et re-
présentent de 0,40 a 0,80 % en poids, de préféren-
ce 0,60 % en poids, par rapport a la quantité totale
de lait nécessaire a la fabrication.

Caillé selon l'une des revendications 4 a 8,
caractérisé en ce que les ferments lactiques sont
ajoutés dans une proportion correspondant en
poids, a 0,005 a 0,015 %, de préférence a 0,01 %,
du poids total de lait nécessaire a la fabrication.

Procédé de fabrication d'un caillé de lait végétal fer-
menté a texture ferme conforme a l'une des reven-
dications 4 a 9, notamment pour I'obtention d'une
matrice fromagére conforme a l'une des revendica-
tions 2 et 3,

caracterisé en ce qu'il comporte au moins une éta-
pe consistant & ensemencer du lait végétal en fer-
ments lactiques puis a laisser a fermenter en pré-
sence d'adjuvants a la fermentation incluant au
moins des sels de calcium et/ou de magnésium.

Procédé de fabrication selon la revendication 10,
caractérisé en ce qu'il consiste, préalablement a
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12.

13.

14.

15.

I'ensemencement, a chauffer le lait végétal conser-
vé a froid jusqu'a une température inférieure a
20°C, arajouter les adjuvants de fermentation puis
les ferments, et & maintenir la température voisine
de 20°C, pendant toute la durée de fermentation

Procédé de fabrication selon l'une des revendica-
tions 10 et 11,

caracteérisé en ce qu'il consiste a interrompre la
fermentation par abaissement de température lors-
que le pH du lait est inférieur ou égal a 4,6.

Procédé de fabrication selon I'une des revendica-
tions 10a 12,

caractérisé en ce qu'il consiste a soumettre le
caillé obtenu a l'issue de la fermentation a une éta-
pe d'égouttage en vue de l'obtention d'un caillé pré-
sentant un taux de matiere seche compris entre 12
% et 18 %, de préférence compris entre 14 et 16 %.

Procédé de fabrication selon la revendication 13,
caractérisé en ce qu'il consiste a égoutter le caillé
aune température inférieure a 10°C, de préférence
comprise entre 4°C et 6°C pendant une durée de 2
a 10 jours, de préférence voisine de 4 jours, en vue
d'obtenir un pré-affinage du caillé dont le taux de
matiéres seches est compris entre 12 et 18 %, de
préférence compris entre 14 et 16 %.

Procédé de fabrication selon l'une des revendica-
tions 13 et 14,

caractérisé en ce qu'il consiste a ajouter au caillé
égoutté et pré-affiné du sel, dans une proportion
comprise entre 0,5 % et 2 %, de préférence com-
prise entre 1 % et 1,5 %, et a soumettre le caillé
additionné de sel a un brassage en vue de I'obten-
tion d'une matrice fromagere stable.
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natto has defects of being unable o adiust sour taste and aliminate natto smell, and
mixing of dairy producis such as cream and chaess hag been & mainstyeam oy
improvement of flavor, and there is only g product which continues use of a vagetabls
raw material or vegetable off or fat [ BOLUTION: This meathod for producing the pure
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(54)CHEESELIKE FOOD COMPOSITION AND METHOD FOR PRODUCING THE SAME

(57)Abstract
PROBLEM TO BE SOLVED: To provide a cheeselike food composition containing a vegetable
protein having physical properties and an eat feeling, resembling to a soft cheese as a protein

compoenent.

SOLUTION: This food compaosition is provided by having a cheese like texture characterized by
containing 0.5 to 10 mass% soybean protein as a sclid part and 15 to 35 massS wheat protein
as the solid part based on the whole amount of the food composition, and coaguiating the
soybean protein.
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& according to daim Lin which a

nding thing of & congelation which
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[Claim 3]
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{Claim 4}

A food constituent of an any one of the Claims 1-3 description which soybean protein has
sotidified by heating and/or eoagulant addition.

[Claim 5]

stituent according to claim 1 or 2 which further contain 1]

t of an any one of the Claims
cheese head with Fokdes,
[Claim 6]

A manufactwring methed of a food constituent characterized by momprising
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adding a coagulant, mixing, adding wheat protein, mixing, and settling subseguently, after
uniforming a raw material containing soybean protein and water ---or
After uniforming a raw material containing soybean protein and water, it mixes moreover and
subsequently heat-treats wheat protein.
A method according to any one of claims & to 8 by which it is characterized.
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this method in the Patent document 1,
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= Wi

xi ¢ fat at
on2 copy of and wheat prot
the Patent docament 2. trsru;or 3 referable as a waight ratio of
govhean groten and wheat prot&m Avwd nig to the Fatent document 2, the foodsiulfs

i is descriped in

e smcothness and the resistance to the testh w

cheese head which h'=\'e mouthfeel with 4

poy

heexe head has by t

codstuffs like a
=it 3 Dby addin

4 of pew g:“i--iike food
document 4 by making

oifs and watarn iw rcheese 3‘~eaf‘ is ment

[Pmt yin htﬂrat;
[OB07]

[Patent document 1] JBS40 541,,5\.
stent document 2] i3,A
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[Problem to be solved by the invention]

[0008]

The foodstuffs like a cheese head are develcped from the former as above-mentioned. The
foodstuffs like a cheese head obtained by which method with the deer do not have satisfying
mouthfeel as compared with a3 actual cheese head, either. The foodstuffs like a cheese head in
particutar that have mouthfeel of an elastic cheese head and the characteristics of physical
properties {extensibility which pulls thread in the cheese head for pizza toast especially) are
not provided conventionally.

{0003]

Then, an object of the present invention is to provide the food constituent like a cheese head
which has physical properties and mouthfeel similar to an elastic cheese head and which
contains vegetable protein as a protein component.

[Means for soiving problem]

{0010]

The inventors are as having blended soybean protein and wheat profein with the surprising
thing at specific concentration which is not conventionally known in the food constituent like a
cheese head, and having made it solidify soybean protein.

*x¥* - it found out that the foodstuffs ke a cheese head which have physical properties and
mouthfeel simitar to an elastic cheese head were formed. The present invention includes the
following invention.

[o011]

{1) The food constituent which has an organization like a cheese head, wherein soybean
protein has solidified including wheat protein of the 15 - 35 mass % as soybean protein of the
0.5 - 10 mass %, and a formed element as a formed element to the food constituent whole
quantity.

[0012]

{2) The food constituent of {1} description in which the grinding thing of the congelation which
solidified the mitky lotion of soybean profein with the coaguiant solidifies soybean protein.

{3) The food constituent of {1} or {2) descriptions which further contains transglutaminase
and/or fats and oils.

{4) The food constituent described in any of {1} - {(3) which soybean protein has solidified by
heating and/or coagulant addition.

{5) The food constituent described in any of {1} - {(4) which has an organization like a cheese
head with *¥*x x>,

[0013]

To the raw material whole quantity, as a formed element (6} Soyhean protein of the 0.5 - 10
mass %, A manufacturing method of the food constituent which has an organization like a
cheese head solidifying [ mixing the raw materia! which contains wheat protein of the 15 - 35
mass % as a formad element, and ] soybean protein by healing and/or coaguiant addition.
{7} The method of (6) descriptions which are the grinding thing which soybean protein as a
raw material ground preliminarily the congelation which solidified the milky lotion of soybean
protein with the coagulant, and was formed.

{0014]

(8) The method of (6) or (7} descriptions that a raw material further contains transglutaminase
and/or fats and oils.

(9) A coagulant is added and mix, add wheat protein, mix, and subsequently heat-treat, after
uniforming the raw material containing soybean protein and water,

adding a coagulant, mixing, adding wheat protein, mixing, and settling subsequently, after
uniforming the raw material containing soybean protein and water -- or

After uniforming the raw material containing soybean protein and water, it mixes moreover and
subsequently heat-treats wheat protein.

A method described in any of {6} - {(8) by which it is characterized.

[Effect of the Invention]

[0015]

The food constituent like a cheese head provided by the present invention has physical
properties and mouthfee! similar to an elastic cheese head.

[Description of Embodiments]

[oois6]

1. Raw material and combination

The food constituent like a cheese head of the present invention contains wheat protein of the
15 - 35 mass % as soybean protein of the 0.5 - 10 mass %, and a formed element as a
formed element to the food constituent whole quantity (full weight as wet weight of the foed
canstituent like a cheese head). By combining two kinds of protein within the scope of this
quantity, mouthfeel and extensibility (F******+*) which an elastic cheese head has are given to
a surprising thing. As for the compounding amount of soybean protein, it is preferable that it is
especially the one fo 4 mass % as a formed element to the food constituent whoie quantity
{(wet weight). As for the compounding amount of wheat protein, it is preferable that it is
especially the 20 to 30 mass % as a formed element o the food constituent whole guantity
{wet weight). In this Description, the amount of each raw material used is described as a ratio
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over the full weight as wet weight of the food constituent like a cheese head of the raw
material concerned, as iong as there is no special description.

[0017]

The soybean protein used as a raw material may exist with what kind of form.

For example, the thing of the form of separation soybean protein, degreasing soybean cake,
soybean flour, soybean milk, soybean mitk powder, etc. can be used. Any material may be a
form of the shape of a solid, such as powder, and it may be the liquefied form dissoclved or
suspended in water. Soybean protein can alse be used with the form of the grinding thing
which ground the congelation {namely, tofu and a tofu prototype} which solidified the milky
lotion of soybean protein with the coagulant. The above-mentioned compounding amount of
soybean protein is concerned with the form of a raw material, there is and it is computed
based on the formed element of the soybean protein contained inte a raw material. { no ]
{0018}

As a raw material, the wheat protein used may exist with what kind of form, and can use the
thing of the form of gluten, gliadin, etc. Any material may be a solid state of powder etc. and it
may be the liquefied form dissolved or suspended in water. The above-mentioned
campounding amount of wheat protein is concerned with the form of a raw material, there is
and it is computed based on the formed element of the wheat protein contained into a raw
material. { no ]

{0019]

The organization like a cheese head is formed by the combination of the solidified soybean
protein and the wheat protein which has visceoelasticity. Namely, in the present invention, in the
raw material mixture which contains soybean protein and wheat protein at specific
concentration, solidify soybean protein and. By giving an organization the viscoelasticity of
wheat protein, it becomes possible to offer the food constituent like an elastic cheese head
which has ****** syjtably.

[0020]

As for the moisture content in the foed constituent of the present invention, it is preferabie the
15 to 55 mass % and that it is the 30 to 45 mass % suitably. Water may be added as some
other raw materials with the form of the grinding thing etc. which ground the congelation
which solidified the milky lotion of soybean protein with the coagulant.

{0021}

As for the food constituent of the present invention, it is preferabie to contain fats and oiis
further. As for fats and oils, it is preferable to the food constituent whole quantity 15-30 mass
% The 0.01 to 40 mass % and to be contained suitably. By adding fats and oils, a food
canstituent is smooth and becomes a thing of taste, physical properties with sufficient mouth-
melt, and mouthfeel. Especially if fats and oils are edible animai-and-vegetable-oils fat, they
will not be limited, for example, they can use soybean oil, sunflower seed oil, cleum rapae,
corn oil, etc.

[0022]

As for the food constituent of the present invention, it is preferable to contain transgiutaminase
further. As for transglutaminase, it is preferable 0.01-1 mass % To be contained to the food
constituent whole quantity with the form of the enzyme preparations marketed generatly. By
adding transglutaminase, a food constituent has an appropriate crisp feeling and it can prevent
becoming physical properties which the appearance like gum cannot bite off easily.

[0023]

When solidifying soybean protein by coaguiant addition, a coagulant wilt be contained in the
food constituent which is a final product. As a ceagutant, acid coagulants, such as sait
coagulants, such as a calcium chloride, a magnesium chloride, calcium suifate, and magnesium
sulfate, gluconic acid and lactic acid, can be used. Especially if it is sufficient quantity, the
addition amount of a coagulant will not be limited in order to solidify soybean protein, but
typically, it is the 0.1 to 1 mass % as a formed element to the food constituent whole quantity.
[0024]

A seasoning, perfume, a8 pigment, efc. can be further blended with the food constituent of the
present invention in proper quantity if needed.

[0025]

2. Manufacturing method

The food constituent which has an organization like a cheese head of the present invention can
be manufactured by a method including mixing the raw material which contains soybean
protein and wheat protein of the specified guantity at least, and solidifying soybean protein.
The coagulation of soybean protein has especially a preferable thing for which heating
coagulation and coaguiant addition are used together and performed. And it is most to a
cheese head. [ resistance to the teeth taste, and mouth-melt }

It is because near foodstuffs are obtained.

[0026]

Neither soybean protein, wheat protein, an addition order of other compoenents nor the time in
particutar of coaguiation processing is limited.

{0027]

By the embodiment used as a raw material, the grinding thing which ground the congelaticn
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{mamely, tofu and a tofu prototype) which solidified the milky lotien of soybean protein with the
coaguiant as soybean protein, It is preferabie to perform the process which further solidifies
soybean protein by heating the mixture obtained at the process of mixing the aforementioned
grinding thing with other raw material components, such as wheat protein, and the process, or
adding a coagulant into the aforementioned mixture, or adding into the aforementioned
mixture, and ranking next and heating a coagulant into it.

{0028]

In the embodiment which blends transglutaminase, in order to make transgiutaminase act, it is
preferable to further perform the process of holding the raw material mixture containing this
for 5 to 60 minutes in temperature of 25-60 degrees C. The above-mentioned temperature
points out the temperature of goods of a raw material mixture, and in this Description, as iong
as there is no special description, temperature is described as what points out the temperature
of goods of an object.

{0029]

In the embodiment which blends transglutaminase, in order to deactivate transgiutaminase, it
is preferable to further perform the process of heating the raw material mixture after making
transglutaminase acling for several minutes at enzyme inactivation temperature (about 90
degrees C).

[0030]

The heating step for making transglutaminase act and the heating step for making it
deactivated can serve as the process of carrying out heating coagulation of the soybean protein
in a raw material mixture,

[0031]

2.1. Embodiment which solidifies by using coaguiant addition and heating coagulation together
The method of including the mixing process which mixes water, soybean protein, wheat
protein, 3 coagulant, and other raw materials, and the heating step which heats the obtained
mixture and solidifies soybean protein as the method of the present invention which uses
coagulant addition and heating coagulation together as coagulation processing of soybean
protein is mentioned.

[0032]

In a mixing process, the coagulation by a coagulant advances to some extent. The procedure
in particular for mixing a raw material is not limited, but can be determined as appropriate
according to the mixing means to be used. A whole raw material may be added simuitaneously,
and it may mix, and, in addition to order, may mix. In one embodiment, including soybean
protein and water, if needed Fats and oils efc., After uniforming the raw material containing
cther components other than wheat protein and a coaguiant with an agitated type
homogenizer, a high-pressure homogenizer, etc., a whole raw material is mixed by adding a
coagulant and wheat protein to the uniformed thing, and mixing. It is preferable to add a
coagulant to the uniformed aforementionad thing, to mix, to add wheat protein subsequently
and to mix. The food constituent like a cheese head of a hamogeneous arganization can be
offered by preparing the thing which uniformed preliminarily raw materials {rew material
containing especiaily soybean protein, water, and fats and oils) other than wheat protein and a
coagulant containing soybean protein and water. When using it with the form of the grinding
thing which ground the congelation {namely, tofu and a tofu prototype) which solidified the
milky lotion of soybean protein for soybean protein and water with the coagulant, it is
preferable to grind the aforementioned congelation by a mixer etc. preliminarily.

{0033]

The form of a request of the obtained mixture can be processed and a heating step can be
presented. For example, it can be filled up with the obtained mixture in a mold-shaped weli-
ciosed container, and it can be heated the whole container.

[0034]

As for the temperature in a heating step, 25-60 degrees C is preferable, and, as for cooking
time, for 5 to 60 minutes is preferable. In a heating step, an operation of transglutaminase aiso
advances by the embodiment which blends transglutaminase.

{0035]

It is **%*** abgut a mixture because of the inactivation of an enzyme in the embodiment
which blends transglutaminase.

It is preferable to further include the process heated for several minutes at the temperature of
A EFE (about 90 degrees C).

{0036]

2.2. Embodiment which solidifies only bv coaguiant addition

The method of including the mixing process which mixes water, soybean protein, wheat
protein, a coagulant, and other raw materials, and the standing process which setties the
obtained mixture and solidifies soybean protein as the method of the present invention which
performs only coagulant addition as soybean protein coagulation processing is mentioned. The
procedure same with having described by the above 2.1 as a procedure of a mixing process is
empioyable. That is, a whole raw material may be mixed by package and, in addition to order,
it may mix, and a coagulant and wheat profein may be added to the thing which uniformed
preiiminarily the raw material which contains soybean protein and water and further contains
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cther components other than wheat protein and coagulants, such as fats and oils, if needed,
and it may mix. The form of a request of the mixture obtained before and behind the standing
process is processibie,

[0037]

As for standing, it is preferable to carry out for 1 fo 15 minutes at 10-40 degrees C of ambient
temperature.

In the embodiment which blends transglutaminase, it is preferable to further inciude the
heating step for inactivation of the aforementioned enzyme.

{0038]

2.3. Embodiment which sclidifies only by heating coaguiation

The method of including water, soybean protein, wheat protein and the mixing process that
mixes other raw materials, and the heating step which heats the obtained mixture and
solidifies soybean protein as the method of the present invention which performs oniy heating
coagulation as soybean protein coagulation processing is mentioned.

[0033]

The procedure in parficular of mixing of a raw material is not {imited, but can be determined as
appropriate according to the mixing means to be used. A whole raw material may be added
simultaneously, and it may mix, and, in addition to order, may uniform. According to one
emboediment, after uniforming the raw material which contains soybean protein and water and
further contains other components other than wheat protein, such as fats and cils, if needed
with an agitated type homogenizer, a high-pressure homogenizer, etc., a whole raw material is
mixed by adding wheat protein to the uniformed thing and mixing.

[og40]

The form of a request of the obtained mixture can be processed and a heating step can be
presented. For example, it can be filled up with a mixture in a mold-shaped well-closed
container, and it can be heated the whole container.

[0041]

The procedure same with having described by the above 2.1 as a procedure like a heating step
is employable.

[0042]

In the embodiment which blends transglutaminase, it is preferable to further inciude the
heating step for inactivation of the aforementioned enzyme.

[Working exampie]

{0043]

Hereinafter, based on an working example, the embodiment of the present invention is
described more specifically.

Werking exampie 1

1. Raw materiai

[0044]
[Table 1]
BER
7K 37. 2
KEF 7§ 2.1
7 P7op ) (FIomEbsl, B gk
INBF N TE 22. 0
(707 AL (TYy<{LREE, BE . BRNR
bSsqeaiilE 22, 1
AT g S 0. 4
FWokgt 15, 7
PAZRaTACNE ¥ -3 0. 1
FEE A , 0. 4
GRE 5 08 &% ILBEIR
A 100
[0045]

2. Manufacturing process

The mixture obtained by mixing pouring soybean protein and water on a8 mixer and other raw
materials except wheat protein and a coaguiant were uniformed for 60 to 120 seconds at
3000-8000 rpm with the homogenizer {DX-10 type / product made by NIHONSEIKTI}.

[0046]

The coagulant (lactic acid sclution) was added to the uniformity thing, and it mixed.

Wheat protein was further added to the obtained mixture, and it mixed.

[0047]

The mixture obtained in the above-mentioned procedure was molded in the shape of a slice,
and the container made from a resin made film was filled up, and it vacuum-packed.

{0048]

Transgiutaminase was made to act, while putting the mixture of the letter of a slice with which
the container was filled up in hot water, heat-treating it for 10 minutes at 55 degrees C and
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solidifying soybean protein in 3 mixture.

[o049]

White putting the mixture of the letter of a slice put into the container in hot water, heat-
treating it for 2 minutes at 90 degrees C and solidifying soybean protein, after deactivating
transglutaminase, it cooled and kept it in the refrigerator.

In this way, the foodstuffs fike a cheese head were created.

{00590]

3. Quality assessment

The foodstuffs like a cheese head created by the above-mentioned process are put on
aluminum foil, and are burmed for about 2 minutes by a toaster oven. After taking out from a
toaster, while it was warm, both hands pulled right and ieft and it evaluated "extensibility.” 1t
contained in the mouth and resistance to the teeth, a crisp feeling, and taste estimated

"mouthfeel.”
{0051]
[Tabie 2]
MR
[ #9 5cn BLEBRD
O {H3~5emiBirs
A IR 1I~3enfBUD
XA TRy
{0052]
[Tabie 3]
Ak

S | HEF--IH

O | e AR R, ey Ul
AH | EREF-TL LUHFEANS TR
{H A, YT RE)

O EEF-XL LTRTLERVER
(B3RS S VR ¥V A RED

[0053]

Extensibility and mouthfeel are O and the foodstuffs like a3 cheese head of the working example
1 have physical properties and mouthfeel equivalent to a cheese head with ****** and flavor.
{0054]

The working examples 2-5 and the comparative examples 1-4

The letter foodstuffs of a sfice like a cheese head were obtained by the same raw material
combination (that is, the guantity {mass part) of other raw materials other than soybean
protein in the working-example 1 table 1 and wheat protein is not changed) and procedure as
the working exampie 1 except having changed the mass part of soybean protein and wheat
protein. The same operation and standard as the working example 1 estimated mouthfeel and
flavor for the obtained foodstuffs.

{0055]

The compounding amount of soybean protein of each working example and a comparative
example and wheat protein, mouthfeeil, and flavor are shown in the foliowing tabtes.

[0056]

[Tabie 4]

EEX=Na
w®VE)

N -
H bk

X
X

% |ojq|o]<|o|x|x
g
=
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[0057]

A hamogenizer (DX-10 type / product made by NIHONSEIKI) is used for working-example 6
tofu, and it is 300,

40 parts by mass {when 40 parts by mass of bean curd paste is used) of beéan curd paste
which was uniformed for 60 to 120 seconds at §-8000 rpm, and was prepared in median size
of about 10micro soybean protein is 2.1 mass % included as a daily dose of a formed element
in a whole raw material -- having -- except for the point of replacing with and using 2.1 parts
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by mass of soyhean protein, and 37.2 parts by mass of water for the mixture covered over the
mixer, the letter foodstuffs of a slice like 3 cheese head were obtained like the working example
1. The performance of the obtained foodstuffs was equivalent to what was obtained in working
example 1.

{0058]
Working exampie 7: Example which does not use transglutaminase
1. Raw materiai

[0059]
[Tabie 5]
BER
K 38,
KEX VI E 2. 1
797 Py CROMHS. B8 RS
NRF S IE 22. 0
707 a5 {T¥~iad, BB gEhR
itiqeatin 21, 7
bl 15. 7
A T ¥ Q, 1
R 0. 4
GRE 5 O HE%ABBT
&3 . 100

[0069]

2. Manufacturing process

With the homogenizer (DX-10 type / product made by NIHONSEIKI), at 3000-8000 rpm, it
mixed for 60 to 120 seconds, and unifornmed other raw materials except the mixture obtained
by mixing pouring soybean protein and water on a mixer, and wheat protein and a coagulant.
[0061]

The coagulant {lactic acid) was added to the uniformed thing, and it mixed. Each raw materiat
used the same thing as the working example 1.

Wheat protein was further added fo the obtained mixture, and it mixed.

{0062]

After settling the mixture obtained in the above-mentioned procedure for 5 minutes at 25
degrees C of ambient temperature, it molded in the shape of a slice, and the container made
from a resin made film was filled up, and it vacuum-packed.

[0063]

3. Quality assessment

When the same procedure as the working example 1 estimated, "extensibility” is O,
"mouthfeel" is ** and having physica! properties and mouthfee! equivalent to a cheese head
with ¥**¥*x and flavor was checked.

[0064]

Working exampie 8

The letter foodstuffs of a slice like a cheese head were obtained like the working example 7
except using a magnesium chioride instead of iactic acid as a coagulant. "Extensibility" is [ O
and "mouthfeel of performance of obtained foodstuffs” ] **.

It was equivalent to what was obtained in working example 7.

[0065]

Working exampie 9

Letter foods of a slice which are thie appearances like a cheese head by the same procedure as
the working exampie 1 except for the point of not using a coagulant, the point using 38.0 parts
by mass of water, and the point of not performing the process which adds a coaguiant to the
uniformed raw material and it mixes

Elegance was obtained. Extensibility is [ O and mouthfeet of performance of obtained foodstuffs
10.

It was substantially equivalent to what was obtained in working exampie 1.

Previous Document 171 Next Docuim

{Transiation done.]
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Syntheatic chaese like products ars preparad by the steps of furming an agusous slurry
of full-fat oleaginous seed material at g pH below about 3.5, subyecting the agueous
sturry to shear conditions sufficient to disrupt the natural cellular structure of the seed
material, adiusting the pH of the slurry 10 the seed protery's isvelactiic point to
precipitate profain, separating the entire inscluble portion from the slurry, homogenizing
the msoluble portion, adjusting the pH of the homogenized insoiuble portion 1o abowt
5.3 to 7.0, and blending sufficient flavowring agents therewith o produce a chaese-like
flavour. The seed material may be beans, lentils, peanuts, soybeans, rapesssd,
safflower, or sunflower. Additional fals may be blended with the product. Gums,
colourants, casein, albuwmn, presarvatives, salt and slarch may also be present.
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(54) Title: A PROCESS FOR MAKING CHEESE
(57) Abstract

The present invention relates to a process for making cheese comprising: a) adding to cheesemilk a transglutaminase, incubating for.
a suitable period, b) incubating with a rennet so as to cause clotting, and c) separating whey from the coagulate, and d) processing the
coagulate into cheese. Also the cheese products produced by said process are contemplated. The invention is also directed towards the use
of transglutaminase for maintaining proteins in the cheese material during a conventional cheese-making process.
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Title: A process for making cheese

FIELD OF THE INVENTION

The present invention relates to a process for making cheese in
improved yields by the use of a transglutaminase, and further

cheese products produced by said process.

The invention is also directed towards the use of
transglutaminase for maintaining proteins in the cheese

material during a cheese-making process.

BACKGROUND OF THE INVENTION

The ability of ruminants to convert grass and other plant
materials, being indigestible to man, into wvaluable nutritious
matter, such as milk and meat, has for thousands of years been
essential for the existence of a great many people all over the
world.

Man has made butter and cheese from milk for many years.
Originally cheese-making served as a method for preserving
excess milk in the summer.

The industrial manufacturing of cheese started up more than 100
years ago, as the capability of handling large amounts of milk
reached a sufficient technical stage and rennet became commer-
cially available.

General principle of cheese-making

In the production of cheese it 1s necessary to coagulate the
cheesemilk to be able to separate the cheese matter e.g. casein
from the whey. The milk can be coagulated either by acid
treatment or enzyme curdling. In both cases the casein is made
insoluble, which leads to the formation of a coherent sub-
stances. However, the two coherent coagulated substances (i.e.

the cheese material) differ. The coagulate becomes firmer and
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more elastic when using milk coagulating enzymes, such as
rennet (a preparation of rennin which is also called chymosin),
in comparison with the coagulate formed when using acids.

Products containing chymosin, which can be isolated from the
fourth stomach of calves, have for many vyears been used for
this purpose. Shortage of calf stomachs has in the last decades
resulted in the introduction of other milk coagulating enzymes
such as bovine pepsin, porcine pepsin as well as microbial
enzymes. All these enzymes are characterized by having speci-
ficity  towards the peptide bond between residue 105
phenylalanine and residue 106 methionine or a bond adjacent to
that in kappa-casein. This means that by employing these
enzymes 1in cheese-making, the kappa-casein 1is split at the
junction between para-kappa-casein and a macropeptide moiety
called glycomacropeptide (GMP) carrying the negative charges.
When this occurs the macropeptide diffuses into the whey, its
stabilizing effect is lost, and the protein micelles can start
to aggregate once sufficient amounts of kappa-casein has been
hydrolyzed.

This diffusion of macropeptide into the whey means that quite a
lot of the milk dry matter 1is 1lost into the whey. Whey
typically consists of 0.85 % protein, 0.36 % fat and 5.14 %
sugars (USDA Table of Standard Reference. US Government
Printing Office, 1986). For further elaboration on the enzyma-
tic coagulation of milk see e.g. D.G. Dalgleish in Advanced
Dairy Chemistry, Vol 1, ed by P.F. Fox Elsevier, London 1992.

Enzymes and cheese-making

Enzymes have an important role in the making of cheese and for
the flavour, texture, mouth feeling etc. of cheese products.

Certain enzymes are added e.g. to obtain a desired texture.

Other enzymes, which are present in the milk raw material, are
inactivated e.g. to avoid an undesired flavour.
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For instance, the above mentioned milk coagulating enzymes
(e.g. rennet) are added at a certain point of time in the
cheese-making process to secure the coagulation of the cheese
material. Such enzymes are proteases which besides coagulating
the milk material further cause a limited degree of breakdown
of the milk proteins. This is of importance for the texture and
flavour.

Lipases present in the milk will result in liberation of short
chain fatty acids from the milk fat triglycerides, which will
contribute to a harsh flavour. This can be avoided by heat
treating (i.e. usually by pasteurization) the cheesemilk.
However, for cheese types such as Danablue and Boerenkaas a
harsh flavour is desired.

Lysozyme, which is a glucosidase, is known to be added to the
cheese as a preservative. Lysozyme hydrolyzes certain
mucopolysaccharides and mucopeptides, which cause lysis of the
cell wall of bacteria, such as bacterial cell wall of the genus
Clostridium sp.

Transglutaminases are also known to be used for manufacturing
milk and milk-like products, such as cheese. Even though the
precise action of transglutaminase is not completely under-
stood, it is Dbelieved that transglutaminase cross—links
proteins in the milk or milk-like product, whereby a lattice or
network is generated. This causes gelling of the aqueous phase
of such products which can be advantageous.

WO 94/21130 (Novo Nordisk A/S) discloses a method for produc-
tion of a non-acidified edible gel on milk basis comprising
addition of transglutaminase and rennet to milk, followed by a
heat treatment. Hereby a functionally and/or organoleptically
satisfactory edible gel 1s obtained, which can be wused as
mousse, cheese or pudding etc.
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From WO 94/21129 (Novo Nordisk A/S) it is known that addition
of transglutaminase to milk or milk-like products such as
cheese, will lead to products having a pleasant consistency and
mouth feeling and exhibit satisfactory organcleptic properties.
Further such products can be produced without adding emul-
sifiers and stabilizers.

WO 93/22930 (Novo Nordisk A/S) describes a method for the
production of a milk~like product by adding transglutaminase to
a liquid containing milk proteins. The liquid contains Ca**, if
required, in an amount sufficient for the reaction catalyzed by
the transglutaminase, and the pH of the liquid, if required, is
adjusted to a value of between 5.5 and 7.5. Hereby a milk-like

product which is physically more stable is obtained.

From JP-A-5959151 it appears that modified milk products in gel

form can be obtained by addition of transglutaminase to milk.

From JP-A-2276541 it appears that a fibrous, tissue containing
protein food can be obtained on the basis of a casein solution,

transglutaminase and a milk coagulating enzyme.

JP-A-6030770 concerns a method for protein gelation in a
solution or slurry containing 1.0 wt.% or more protein by the
action of a new transglutaminase isolated from sea squirt
(Halocynthia roretzi). It is also mentioned that said
transglutaminase can be used for gelling foods such as cheese.

Comments to prior art
In conventional processes for making cheese it is a drawback

that a considerable amount of protein is lost into the whey, as
protein is a valuable component in the cheese product. None of
the above mentioned prior art documents solve this problem, as
the aim of the preparation methods disclosed in said documents
is to stabilize and emulsify milk or milk-like products
resulting in a physically improved product. When using one of
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these disclosed techniques for producing cheese a considerable
amount of protein will be lost into the whey, when the whey is

separated from the cheese material.

Therefore, it would be desirable to be able to maintain at
least some of this above mentioned protein, lost into the whey,

in the cheese material when making cheese.

SUMMARY OF THE INVENTION

The object of the present invention is to overcome the above
mentioned problem by providing an improved process for making

cheese.

The present inventors have surprisingly found that it is
possible to make cheese from cheesemilk that has Dbeen
pretreated with an enzyme capable of maintaining proteins in
the cheese material during the cheese-making process. It was
found that cheese can be produced in increased yields using

this process.

Accordingly, the first aspect of the invention relates to a
process for making cheese, comprising:
a) adding to cheesemilk a transglutaminase, incubating this
mixture for a suitable period,
b) incubating the resulting product with a rennet so as to
cause clotting and formation of a coagulate,
c) separating whey from the coagulate, and

d) processing the coagulate into cheese.

In another aspect the invention relates to a cheese product

produced according to the process of the invention.
Finally, the invention also relates to the use of

transglutaninases for maintaining proteins 1in the cheese
material during a cheese-making process.
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DETAILED DESCRIPTION OF THE INVENTION

As mentioned above a considerable amount of proteins is lost .
into the whey when producing cheese using conventional cheese-

making processes.

The present inventors have surprisingly found that this loss

can be reduced by:

- pre-treating raw materials comprising proteins used in the
production of cheese with a transglutaminase, and

- performing a cheese-making process known per se on the

pre-treated raw materials.

The "cheese material" is the substances, which after being
subjected to the cheese-making process of the invention will

constitute the cheese product.

Thus, according to the present invention, there are no particu-
lar restrictions on the properties and composition of the raw
materials to be used for the production of cheese, and thus,
conventional methods of cheese production (beyond the present
pre-treating step) may be followed.

Accordingly, the first aspect of the invention is to provide a
process for making cheese, comprising:
a) adding to cheesemilk a transglutaminase, incubating this
mixture for a suitable periocd,
b) incubating the resulting product with a rennet so as to
cause clotting and formation of a coagulate,
c) separating whey from the coagulate, and "

d) processing the coagulate into cheese.
Transglutaminases are protein-maintaining enzymes capable of

increasing the amount of protein left in the coagulated cheese

material after incubation with rennet in step b) and further
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after the separation of whey from the coagulate in step c¢), in
comparison to a corresponding process where the cheesemilk has
not been treated with a such enzyme.

Enzymes’ capability to maintain an increased amount of protein
in the cheesemilk during the cheese-making process can be
assayed as described in the Materials and Methods section
below.

"Cheesemilk" is the term used for the milk material used for
cheese-making.

Cheesemilk may according to the invention originate from
ruminants such as cows, sheep, goats, buffalos or camels.
Cheesemilk used as the raw material according to the invention
can be whole milk, reconstituted milk, concentrated whole milk,
low fat milk, cream or a milk product with a fat content from
0% to 50%. In general cheesemilk comprises between 1% and 6%
wt.$% protein.

The choice of cheesemilk will normally be dependent on the type
0of cheese to be made. Most types of cheese can advantageously
be prepared by the process of the invention.

If desired, the cheesemilk may be un-pasteurised. However, in
most cases the cheesemilk has been pasteurised to improve the
quality of the milk. The pasteurization inactivates lipases
present in the milk, which 1is often an advantage, as the
presence of lipases will result in a cheese product having a
harsh taste. Further, pasteurization kills e.g. coliform
bacteria, which may inflict an unpleasant taste upon the cheese

and lead to an uncontrolled generation of gas.

According to the present invention, the treatment with a
protein-maintaining enzyme involves specifically adding such an
enzyme to the raw materials prior to their undergoing conven-

tional cheese-making procedures, and reacting the enzyme with
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the proteins in the raw material (i.e. cheesemilk).

As mentioned above the protein-maintaining enzyme of the

invention is a transglutaminase.

The "transglutaminase" to be used according to the invention
can be any transglutaminase, which includes both calcium~-
dependent and calcium-independent transglutaminases or mixtures

of transglutaminases. Transglutaminases are protein-glutamine

¥Y-glutamyltransferases, and have Dbeen classified as enzymes
having the number E.C. 2.3.2.13 according to Enzyme Nomencla-

ture, Academic Press, Inc., 1892.

Transglutaminases are enzymes capable of catalyzing an acyl
transfer reaction, in which a gamma-carboxyamide group of a
peptide-bound glutamine residue 1is the acyl donor. Primary
amino groups in a variety of compounds may function as acyl
acceptors with the subsequent formation of monosubstituted
gamma-amides of peptide-bound glutamic acid. When the epsilon-
amino group of a lysine residue in a peptide-chain serves as
the acyl acceptor, the transglutaminases form intramolecular or

intermolecular gamma-glutamyl-epsilon~lysyl cross-links.

Even though the protein-maintaining action of transglutaminase
in cheese-making processes is not completely understood, it is
believed that it is a result of the formation of a network
between the milk protein molecules.

A wide array of transglutaminases has been identified and
isolated from a number of animals and a few plant species. The
most widely used animal derived transglutaminase, Factor XIIIa,

is a multi-subunit enzyme.
Transglutaminases may, according to the invention, be of e.g.

mammalian origin, such as of human or bovine origin, of marine

origin, such as derived from sea squirt (Halocynthia roretzi),
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or of microbial origin, such as of bacterial, yeast of

filamentous fungus origin, or variants thereof.

In an embodiment of the invention the transglutaminase is
Factor XIITa of human origin.

In another embodiment the transglutaminase 1is a microbial
transglutaminase derived from Streptomyces lydicus (former
Streptomyces libani), or variants thereof. Said microbial

transglutaminase is available from Novo Nordisk A/S.

Other suitable microbial transglutaminases have been described,
including a transglutaminase from Physarum polycephalum (Klein
et al., Journal of Bacteriology, Vol. 174, pages 2599-2605), as
well as transglutaminases from Streptoverticillium mobaraense,
Streptoverticillium cinnamoneum, and Streptoverticillium
griseocarneum (Motoki et al., US patent no. 5,156,956), and
from Streptomyces Jlavendulae (Andou et al., US patent no.
5,252,469).

Further the transglutaminases described in EP 481 504-Al (Amano
Pharmaceutical Co. LTD.) and WO 96/06931 (Novo Nordisk A/S) are

contemplated, which are hereby incorporated by references.

Also transglutaminases derived from the class of fungi-like
organisms Oomycetes, preferably from the genus Phytophthora,

are contemplated. Other relevant Oomycetes transglutaminases
are described in PCT/DK96/00031 (Novo Nordisk A/S), which are

hereby incorporated by reference.

The amount of transglutaminase to be added is the amount which
produces the protein-maintaining effect in the cheese product.
It is usually between 0.1-10 mg active enzyme protein per gram
of substrate protein, preferably 1-6 mg active enzyme protein

per gram of substrate protein.
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As cheesemilk in general has a protein content of 1% to 6%
proteins, the amount of transglutaminase to be added ranges
from about 0.1 g per 1liter cheesemilk to 60 g per liter
cheesemilk, preferably 1 g per liter cheesemilk to 36 g per

liter cheesemilk.

It goes without saying, if the transglutaninase is calcium-
dependent, the concentration of Ca'™ is supposed to be of such
value that Ca" is able to activate both the transglutaminase
and the rennet.

In order to exhibit the enzymatic effect of the protein-
maintaining enzyme (added in step a)) the raw materials are
incubated with the enzyme for a "suitable period". A suitable
period lies within the range of between 10 minutes and 4 hours.

In the specific case of the protein-maintaining enzyme being a
transglutaninase the raw material is kept between 10 minutes
and 4 hours, preferably between 10 minutes and 3 hours,
especially between 10 minutes and 2 hours under conditions

which are optimal for transglutaminase, which is at a pH value
between 6-7 and at a temperature in the range of 5-60°C,

preferably about 40-55°C. In this manner the enzyme reaction
may be sufficiently carried out to achieve the desired protein-

maintaining effect.

After the pre-treatment with transglutaminase, the
transglutaminase may be inactivated by any conventional method
which is not harmful to the product, for example by heating the
raw materials till about 80°C for a period of time sufficient
to inactivate the transglutaminase. After the eventual
inactivation of the transglutaminase the raw materials are
treated as described earlier by conventional methods for making

cheese.

Before carrying out the enzyme treatment in step a) the milk
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may be concentrated in various ways such as by evaporation or
spray drying, but 1is preferably concentrated by membrane
filtration, i.e. ultrafiltration, in which molecules with a
molecular weight of up to 20,000 Dalton are allowed to pass the
membrane, optionally with diafiltration before or after
ultrafiltration, in which molecules of a molecular weight of up
to 500 Dalton are allowed to pass the membrane. For a more
detailed description of the ultrafiltration process, see for
instance Quist et al., Beretning fra Statens Mejeriforsgg,
1986. (Report from the Danish Government’s Dairy Test
Institution).

A starter culture may be added to the cheesemilk before or
simultaneously with the addition of the coagulation inducing
enzyme (step b)). The starter culture is a culture of lactic
acid bacteria in conventional cheese-making. The culture is
added to ferment the lactose present in the cheesemilk and to
cause further decomposition of the clotted casein into smaller
peptides and free amino acids. This is a result of the starter
culture’s production of proteases and peptidases. The starter
culture may be added in amounts which are conventional for the
present purpose, i.e. typically amounts of about 1+E4 to 1*E5
bacteria/g of cheesemilk, and may be added in the form of
freeze-dried, frozen or liquid cultures. When the milk employed
in the process of the invention is concentrated milk, it is
preferred to add the starter culture after concentrating the
nmilk, although this is not an absclute requirement, as the
starter culture bacteria will be retained during filtration.

After adding the enzyme which causes clotting in step b) of the
process of the invention, e.g. further salting, pressing, and
ripening of the curd, may be conducted in the traditional way
of producing cheese, e.g. as described by R. Scott, Cheese-
making in Practice, 2nd Ed., Elsevier, London, 1986.

In a preferred embodiment of the process of the invention the
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rennet is Rennilase®, and the rennet is used in an amount of
between 1 and 30 renneting units/ml activity units/ml of milk
or milk-like product.

Another aspect of the invention is to provide a cheese product
which has been prepared by the process of the invention.

A final object of the invention relates to the use of
transglutaminases for maintaining proteins in the cheesemilk
during a cheese-making process. Raw materials encompassed by

the term "cheesemilk" are defined above.

Further, transglutaminases which can be used according to this

aspect of the invention are described above.

Other features of the invention will become apparent in the

following example, which is given to illustrate the invention.

METHODS AND MATERIALS

Enzymes:
Transglutaminase, Factor XIIIa, 8 mg enzyme protein per gram
purified enzyme product (available from Novo Nordisk A/S)

Rennilase® 50 L XL (available from Novo Nordisk DK)

Enzyme activity

Rennilase® is characterized in the Novo Nordisk product sheet
"Cheese-making with Rennilase®" B250g-GB 2500 Oct. 1990 PBz,
and the Novo rennet unit is defined in IB 67/3-e. Both these
publications are available on request from Novo Nordisk A/S,
Novo Allé, DK-2880 Bagsvaerd, Denmark.

Milk
Pasteurized skim milk (available from Mejeriet Enigheden,

Motif Exhibit 1148, Page 2041 of 3341



Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

WO 97/01961 PCT/DK96/00279

13

Lygten, Copenhagen, Denmark)

Protein-maintaining assavy

The capability of an enzyme to maintain an increased amount of
proteins in the cheesemilk during cheese-making, can be assayed
by:

a) treating skim milk with a suitable amount of the enzyme in

question,
b) incubation for a fixed period of time (e.g. 45 minutes),
c) adding the rennet,

)
)
d) letting the cheesemilk coagulate,
) to cut and filter the formed coagulum,
) separating the whey from the coagulate,
g) collecting the separated whey, and

h) determining the protein content in the whey.

Step a) to h) 1is repeated except that no enzyme is added in
step a).

The capability of the "protein-maintaining enzyme" can then be
confirmed or denied by comparing the protein content in the
whey of the test using an enzyme and the "blind test.

EXAMPLES

Example 1
Pasteurized skim milk 1s heated to 32°C and distributed in

beakers with 150 ml in each.

0.4 g transglutaminase enzyme protein per 100 g milk protein is
added, and either 0 or 0.1 g CaCl; per liter. After incubation
for 45 minutes, the rennet Rennilase® 50 L XL, is added in the

amount of 0.1 g per liter skim milk.

After clotting the coagulum is cut and the whey is collected
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and filtered through a Whatman CF/C. The content of proteins in
the whey is determined as Kjeldahl N*6, 28.

The result of the test compared with a "blind test" (i.e.
without transglutaminase treatment) is displayed in the table
below.

Sample Transglutaminase CaCl,; (g/liter Protein
No. g/100g milk cheesemilk) content in
protein the whey (%)
1 - 0.0 1.001
{blind)
2 - 0.1 0.954
(blind)
3 0.4 0.0 0.928
4 0.4 0.1 0.909

As can be seen from the table a significant amount of protein
has been maintained in the cheese material by using
transglutaminase.

As will be apparent to those skilled in the art, in the light
of the foregoing disclosure, many alterations and modifications
are possible in the practice of this invention without depart-
ing from the spirit or scope thereof. Accordingly, the scope of
the invention is to be construed in accordance with the sub-
stance defined by the following claims.
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PATENT CLAIMS

1. A process for making cheese, comprising:

2.

a) adding to cheesemilk a transglutaninase, incubating this
mixture for a suitable period, and

b) incubating the resulting product with a rennet so as to
cause clotting and formation of a coagulate,

c) separating whey from the coagulate, and

d) processing the coagulate into cheese.

The process according to claims 1, wherein the transglutami-

nase is of mammalian origin, or variants thereof.

3.

The process according to claim 2, wherein said mammalian

transglutaminase is of human or bovine origin.

4.

The process according to claim 3, wherein the transglutami-

nase is Factor XIIIa of human origin.

5.

The process according to claim 1, wherein the transglutami-

nase is of marine origin, or variants thereof.

6.

The process according to claim 5, wherein the transglutami-

nase 1is derived from sea squirt (Halocynthia roretzi), or

variants thereof.

7.

The process according to claim 1, wherein the transglutami-

nase is of microbial origin, or variants thereof.

8.

The process according to claim 7, wherein said microbial

enzyme is a transglutaminase of bacterial origin.

9.

The process according to claim 8, wherein said bacterial

transglutaminase is derived from Streptomyces lydicus.

10.

The process according to claim 7, wherein said microbial

enzyme 1s a transglutaminase of fungal origin, preferably

Motif Exhibit 1148, Page 2044 of 3341



Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

WO 97/01961 PCT/DK96/00279

16

derived from an Oomycetes, especially preferred of a strain of
Phytoftera.

11. The process according to claims 1 to 10, wherein the amount
of added transglutaminase ranges between 0.1-10 mg active
enzyme protein per grams of substrate protein, preferably 1-6
mg active enzyme protein per grams of substrate protein.

12. The process according to any of claims 1 to 11, wherein the
incubation period is from 10 minutes to 4 hours, preferably
from 10 minutes to 3 hours, especially from 10 minutes to 2

hours.

13. The process according to any of claims 1 to 12, wherein the
incubation in step a) takes place at a pH of 5 to 8, preferably
of pH 6 to 7.

14. The process according to any of claims 1 to 13, wherein the
incubation in step a) takes place at a temperature in the range

of 5-60°C, preferably about 40 to 55°C.

15. The process according to any of claims 1 to 14, wherein the
rennet is Rennilase®.

16. A cheese product comprising milk proteins, where the cheese
is produced according to a process of any of claims 1 to 15.

17. Use of transglutaminase for maintaining proteins in the

cheese material during a cheese-making process.

18. The use according to claim 17, wherein the cheese-making

process 1is the process according to any of claims 1 to 15.
19. The use according to any of claims 16 to 18, wherein the

transglutaminase is of mammalian origin, or variants thereof,
such as human or bovine origin.
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20. The use according to claim 19, wherein the transglutaminase

is Factor XIIIa of human origin.

21. The use according to claims 16 and 16a, wherein the trans-
glutaminase is of marine origin, or variants thereof,
preferably derived from sea squirt (Halocynthia roretzi), or
variants thereof.

22. The use according to claims 16 and 16a, wherein the trans-
glutaminase is of microbial origin, or variants thereof,
prefably of fungal, such as filamentous fungus or yeast origin,
or bacterial origin.

23. The wuse according to <claim 19, wherein said trans-

glutaminase 1is derived from a bacteria of the genus
Streptomyces, especially 5. lydicus.
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P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO ACTION OF JULY 12,2016

In response to the Office Action mailed July 12, 2016, please consider the following
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Page : 2 of 20

Amendments to the claims

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Currently Amended) A method for imparting a beef-like flavor to a consumable

product, wherein the consumable product +s comprises a meat replica matrix that contains no

animal products and comprises one or more plant proteins, comprising ebtatningantselated
| .. i and
addine—te incorporating into the meat replica matrix of the consumable product[[,]]

0.01%-5% (by weight of the consumable) of the an isolated heme-containing protein,

wherein, after cooking, a beef-like flavor is imparted to the consumable product.

2. (Original) The method of claim 1, wherein the heme-containing protein has an
amino acid sequence with at least 70% homology to the amino acid sequence set forth in SEQ ID

NO: 1.

3. (Original) The method of claim 1, wherein the heme-containing protein has a UV-

VIS spectrum that is substantially similar to that of myoglobin from an animal.

4. (Original) The method of claim 1, wherein the heme-containing protein is selected
from the group consisting of an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a
hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a myoglobin, an
erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a
cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a truncated

2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

5. (Currently Amended) The method of claim 1, comprising addire—+te incorporating
into the meat replica matrix of the consumable_product[[,]] 0.4%-1% (by weight of the

consumable) of the isolated heme-containing protein.
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6. (Canceled)

7. (Currently Amended) A method for making a meat replica composition having a

beef flavor and aroma, wherein the meat replica composition comprises a meat replica matrix

that contains no animal products and comprises one or more plant proteins, the method
comprising obtaining an isolated heme-containing protein; and addire incorporating 0.01%-5%

(by weight of the consumable) of the isolated heme-containing protein e into the meat replica

matrix of the meat replica composition.

8. (Original) The method of claim 7, wherein the heme-containing protein has an
amino acid sequence with at least 70% homology to the amino acid sequence set forth in SEQ ID

NO: 1.

0. (Original) The method of claim 7, wherein the heme-containing protein has a UV-

VIS spectrum that is substantially similar to that of myoglobin from an animal.

10.  (Canceled)

11.  (Original) The method of claim 7, wherein the heme-containing protein is selected
from the group consisting of an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a
hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a myoglobin, an
erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a
cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a truncated

2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

12. (Currently Amended) The method of claim 7, comprising adétre incorporating
0.4-1% (by weight of the composition) of the isolated heme-containing protein into the meat

replica matrix of to the meat replica composition.

13 - 31. (Canceled)
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32. (Previously Presented) The method of claim 1, wherein the isolated heme-

containing protein is purified.

33.  (Previously Presented) The method of claim 1, wherein at least one of the one or

more plant proteins is isolated.

34. (Currently Amended) The method of claim [[1]]33, wherein at least one of the

one or more isolated plant proteins is purified.

35. (Previously Presented) The method of claim 1, wherein the one or more plant
proteins are selected from the group consisting of rubisco, pea proteins, lentil proteins, and other

legume proteins.

36.  (Previously Presented) The method of claim 35, wherein the pea proteins

comprise pea albumin proteins.

37. (Previously Presented) The method of claim 1, wherein the one or more plant
proteins are present in the consumable product in an amount of between 1% and 30% (by weight

of the consumable).

38.  (Previously Presented) The method of claim 1, wherein the one or more plant
proteins has a solubility in an aqueous solution of at least 25 g/L at a temperature of between 2°C
and 32°C, wherein the aqueous solution has a pH between 3 and 8 and a sodium chloride content

of 0 to 300 mM.

39.  (Previously Presented) The method of claim 7, wherein at least one of the one or

more plant proteins is isolated.

40. (Currently Amended) The method of claim [[7]]39, wherein at least one of the

one or more isolated plant proteins is purified.
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41. (Previously Presented) The method of claim 7, wherein the one or more plant

proteins are selected from the group consisting of rubisco, pea proteins, lentil proteins, and other

legume proteins.

42.  (Previously Presented) The method of claim 41, wherein the pea proteins

comprise pea albumin proteins.

43, (Previously Presented) The method of claim 7, wherein the one or more plant
proteins are present in the meat replica composition in an amount of between 1% and 30% (by

weight of the composition).

44, (Canceled)

45.  (Previously Presented) The method of claim 7, wherein the isolated heme-

containing protein is purified.

46.  (Previously Presented) The method of claim 7, wherein the one or more plant
proteins has a solubility in an aqueous solution of at least 25 g/L at a temperature of between 2°C
and 32°C, wherein the aqueous solution has a pH between 3 and 8 and a sodium chloride content

of 0 to 300 mM.

47. (Currently Amended) A method for making a meat replica composition having a

beef flavor and aroma, wherein the meat replica composition comprises a meat replica matrix

that contains no animal products and comprises one or more plant proteins, the method

comprising iselating-a-heme-contarntng-protein—and-adding incorporating 0.01%-5% (by weight
of the composition) of the an isolated heme-containing protein te into the meat replica matrix of

the meat replica composition.
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48. (Previously Presented) The method of claim 47, wherein the heme-containing

protein has an amino acid sequence with at least 70% homology to the amino acid sequence set

forth in SEQ ID NO: 1.

49. (Previously Presented) The method of claim 47, wherein the heme-containing

protein has a UV-VIS spectrum that is substantially similar to that of myoglobin from an animal.

50. (Previously Presented) The method of claim 47, wherein the heme-containing
protein is selected from the group consisting of an androglobin, a cytoglobin, a globin E, a globin
X, a globin Y, a hemoglobin, a leghemoglobin, a flavohemoglobin, Hell's gate globin I, a
myoglobin, an erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a
cyanoglobin, a cytoglobin, a histoglobin, a neuroglobins, a chlorocruorin, a truncated

hemoglobin, a truncated 2/2 globin, a hemoglobin 3, a cytochrome, and a peroxidase.

51.  (Previously Presented) The method of claim 47, comprising adding incorporating
0.4%-1% (by weight of the composition) of the isolated heme-containing protein te into the meat

replica matrix of the meat replica composition.

52. (Previously Presented) The method of claim 47, wherein the one or more plant
proteins are selected from the group consisting of rubisco, pea proteins, lentil proteins, and other

legume proteins.

53. (New) The method of claim 1, further comprising incorporating into the meat
replica matrix of the consumable product, a sugar, sugar alcohol, sugar acid or sugar derivative;

and at least one sulfur compound.
54. (New) The method of claim 53, wherein the sugar, sugar alcohol, sugar acid or

sugar derivative is selected from the group consisting of glucose, fructose, galactose, mannose,

arabinose, xylose, ribose, sucrose, lactose, melibiose, trehalose, cellobiose, maltose, arabitol,
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mannitol, dulcitol, sorbitol, galacturonate, glucuronate, gluconate and N- acetylglucosamine, and

mixtures of two or more thereof.
55.  (New) The method of claim 54, wherein the at least one sulfur compound is

selected from the group consisting of cysteine, thiamine and methionine, and mixtures of two or

more thereof..
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REMARKS

Upon entry of the above amendment, claims 1-5, 7-9, 11-12, 32-43, 45-55 will be
pending. Claims 6, 10, 13-31 and 44 were previously canceled. Claims 1, 5, 7, 12, 34, 40, 47,
51 and 53 have been amended, and new claims 53-55 have been added. Support for the
amendments to independent claims 1, 7 and 47 and for new claims 53-55 can be found, for
example, in the originally filed claims and throughout the specification.

No new matter has been introduced by these amendments. Reconsideration and
allowance of the claims are respectfully requested in view of the above amendments and the

following remarks.

Claim Rejections - 35 USC § 103
Claims 1-5, 7-9, 11, 12, 32-43 and 45-52 are rejected under pre-AIA 35 U.S.C. 103(a) as
alleged being unpatentable over Hseih et al. (US 2012/0093994)(“Hseih”) in view of Proulx et

al. (“Iron Bioavailability of Hemoglobin from Soy Root Nodules Using a Caco-2 Cell Culture
Model” - J. Agric. Food Chem.” 2006, p. 1518-1522)(“Proulx”). According to the Office:

Given Proulx et al. teach that iron deficiency is a major nutritional problem and that
fortification of foods with iron has been a successful strategy from improving iron
content, since Proulx et al. teach that bioavailability is higher from heme iron sources
including, leghemoglobin from soy root nodules, it would have been obvious to one
of ordinary skill in the art to have fortified the structured plant protein product of
Hseih et al. comprising no animal protein, with leghemoglobin from soy root nodules,
to obtain a product with improved nutritional status, 1.e. bioavailable source of iron.

(OA at pg. 4) Applicants respectfully traverse this rejection with respect to the pending claims.

A prima facie case of obviousness is established when three basic criteria have been met.
First, there must be some suggestion or motivation, either in the prior art cited by the Office or in
the knowledge generally available to one of ordinary skill in the art, to modify the reference or
combine the references being relied upon to reject the claimed invention. Second, there must be
a reasonable expectation of success. Third, the prior art reference or combination of references
must teach or suggest all of the requirements of the claimed invention. Thus, “one must have a
motivation to combine accompanied by a reasonable expectation of achieving what is claimed.”

(Intelligent Biosystems, Inc. v. Ilumina Ltd., page 12, Appeal No. 2015-1693 (Fed Cir 2016)). In
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the present case, the prior art, when considered as a whole, does not provide the requisite
motivation to combine the cited references, nor a reasonable expectation of success in making
the proposed combination. Thus, a prima facie case of obviousness cannot be established by the
instant combination of the references.

The suggestion or motivation to modify the prior art reference or combine the prior art
references being relied upon to reject the claimed invention must be found either in the prior art
or in the knowledge generally available to one of ordinary skill in the art; it cannot be based on
hindsight benefiting from the disclosure of the claimed invention. It is the Examiner’s burden to
demonstrate both that “a skilled artisan would have been motivated to combine the teachings of
the prior art references to achieve the claimed invention, and that the skilled artisan would have
had a reasonable expectation of success in doing so.” Intelligent Biosystems, Inc. v. llumina Ltd.,

page 13 (citations omitted; emphasis added).

1. The Office has not met its prima facie burden to provide some articulated reasoning with a

rational underpinning to support that a person of ordinary skill would have combined Hsieh with

Proulx.
The Oftice has not shown that a person of ordinary skill would have had a reasonable
motivation to make the combination.

[P]roper analysis under § 103 requires, inter alia, consideration of two factors: (1)
whether the prior art would have suggested to those of ordinary skill in the art that
they should make the claimed composition or device, or carry out the claimed
process; and (2) whether the prior art would also have revealed that in so making
or carrying out, those of ordinary skill would have a reasonable expectation of
success.

Par Pharm., Inc. v. TWI Pharms., Inc., 773 F.3d 1186, 1196 (Fed. Cir. 2014) (quoting
Medichem, S.A. v. Rolabo, S.L., 437 F.3d 1157, 1164 (Fed. Cir. 2006)).

Although obviousness does not require absolute predictability, In re Merck & Co., 800
F.2d 1091, 1097 (Fed. Cir. 1986), there must be “some articulated reasoning with a rational
underpinning to support the legal conclusion of obviousness,” KSR International Co. v. Teleflex
Inc.,, 550 U.S. at 418 (quoting /n re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2000)). An explicit

teaching of a motivation to combine is not required, however, as a tribunal “can take account of
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the inferences and creative steps that a person of ordinary skill in the art would employ.” Id.
Nonetheless, “[t]o the extent an art is unpredictable . . . KSR’s focus on these ‘identified,
predictable solutions’ may present a difficult hurdle because potential solutions are less likely to
be genuinely predictable.” Eisai Co. v. Dr. Reddy’s Labs., Ltd., 533 F.3d 1353, 1359 (Fed. Cir.
2008).

The Office has not met its prima facie burden to provide any evidence that a person of
ordinary skill would have had a rational reason to combine Hsieh and Proulx. A skilled artisan
would not have had a reason to modify the meat analog of Hsieh with the leghemoglobin of
Proulx because:

A. Hsieh provides no reason to modify its meat analogs to include iron or iron in the form
of a heme protein for any reason, let alone to improve meat flavor;

B. Proulx provides no reason to fortify a meat analog or any other type of meat
alternative with iron; and

C. The prior art does not recognize there is a problem of iron deficiency in of meat

analogs or other meat alternatives.

A. Hsieh provides no reason to modify its meat analogs to include iron or iron in the

form of a heme protein for any reason, let alone to improve meat flavor.

The Oftice acknowledged that Hsieh is “silent with respect to a heme-containing protein

from a non-animal source.'”

(OA atpg. 4). In fact, Hsieh is silent with respect to the inclusion
of any heme-containing protein.

Moreover, Hsieh is silent as to modifying its meat analogs to include iron. Specifically
with respect to the inclusion of vitamins and minerals, Hsieh discloses that the “meat analog
compositions may further comprise a nutrient such as a vitamin and/or a mineral. Suitable
vitamins include Vitamins A, C, and E. Examples of minerals that may be added include the

salts of aluminum, ammonium, calcium, magnesium, and potassium” (paragraph [0092]).

Notably, Hsieh does not include in these lists iron in any form, let alone in the form of a heme-

! Applicant notes that the claims does not require that the heme-containing protein be “from a non-animal source.”
Rather, the claims require that the “the consumable product comprises a meat replica matrix that contains no animal
products.”
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containing protein. In fact, a person of ordinary skill in the art would have understood why
Hsieh does not add iron to the Hsieh's meat analog, because it was known in the art that iron can
cause deleterious off-odor consequences (e.g., oxidation and rancidity) in foods and especially
meat products. See, for example, Calkins et. al. ((2007, “A fresh look at meat flavor,” Meat Sci.,
77:63-80, see the paragraph bridging pages 70-71) and Yancey et al. (2006, “Effects of total iron,
myoglobin, hemoglobin, and lipid oxidation of uncooked muscles on livery flavor development
and volatiles of cooked beef steaks,” Meat Sci., 73:680-6) see page 686), which are submitted
herewith.

In fact, even the Proulx Thesis, which is a later reference by the same author as the
primary Proulx reference used by the Office, states that:

[flortification [with] iron has a potential negative effect on organoleptic quality
of maize products, in that soluble forms of iron can cause oxidative rancidity

(Proulx, 2007, Diversified strategies for improving iron bioavailability of maize, Retrospective
Theses and Dissertations, lowa State University, Paper 15852, page 20, emphasis added,
hereinafter the “Proulx Thesis”).

In stark contrast to its silence with respect to adding iron or a heme-contain protein for
any reason, Hsieh affirmatively teaches the inclusion of animal meat to improve the animal
flavor of its meat analogs. See, for example, paragraphs [0033] and [0079] — [0081]. In fact,
Hseih directly correlates the degree of animal flavor in the meat analog with the amount of
animal meat present. See, for example, paragraph [0084], which states that:

when a significantly vegetarian composition that has a relatively small degree of
animal flavor is desired, the concentration of animal meat in a meat analog
composition may be about 45%, about 40%, about 35%, about 30%, about 25%,
about 20%, about 15%, about 10%, about 5%, about 2%, or 0% by weight.
Alternatively, when a meat analog composition have a relatively high degree of
animal meat flavor is desired, the concentration of animal meat may be about
50%, about 55%, about 60%, about 65%, about 70% or about 75%, by weight.

In making the rejection, the Office states:

Hseih et al. disclose wherein the structured plant protein product may
comprises colorants wherein the concentration of colorants is adjusted to match
the color of the animal meat to be simulated and a flavoring agent such as an
animal meat flavor ([0090]).
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Given Hseih et al. disclose a structured plant protein product comprising a
flavoring agent including animal meat flavor, it follows that the structured plant
protein product would exhibit, upon cooking, meaty flavor notes.

(OA at pg. 4, emphasis added) It is not clear, however, what is meant by “animal meat flavor.”
Stated another way, other than animal meat, Hseih does not teach or suggest what composition or
agent that could be added to its meat analog which would exhibit, upon cooking, an animal meat
flavor. The skilled artisan would not understand what is meant by the term “animal meat flavor”
or whether the “animal meat flavor” contains animal products or not. And, taking into
consideration the express teaching at paragraph [0084], stating that the addition of animal meat
imparts an “animal meat flavor,” Hseih at least suggests that animal meat is the “animal meat
flavor” flavoring agent described at paragraph [0090]. Accordingly, Applicant respectfully
submits that the Office has not met its burden of identifying a meat replica product that “contains
no animal products” and which would exhibit, upon cooking, a beef-like flavor.

In sum, the teachings of Hsieh do not support the Office’s assertion that it would be
obvious to modify the meat analog of Hsieh to include the non-animal leghemoglobin of Proulx.
The Office has pointed to nothing in Hsieh to reasonably support that a person of ordinary skill
in the art would have a reason to modify Hsieh’s meat analog by incorporating a heme-
containing protein into the meat analog. Indeed, as shown above, the conventional wisdom was
not to add additional iron (in any form) because it was expected to result in off-odor
consequences and a bad taste. Hsieh provides no motivation for the skilled artisan to buck the
conventional wisdom. Instead, Hsieh teaches to those skilled in the art that in order to improve
meat taste of meat analog, one would add meat to the meat analog.

B. Proulx provides no reason to fortify a meat analog or any other type of meat

alternative with iron.

In making the rejection, the Office alleges that Proulx provides the requisite motivation to
combine Hsieh and Proulx, stating:

Here, the motivation to combine the references comes from Proulx et al. Proulx et
al. teach that iron deficiency is a major nutritional problem and fortification of
foods with iron has been a successful strategy for improving iron content of foods
(p. 1518/Introduction). Proulx et al. teach that iron bioavailability is higher from
heme iron sources because of lack of inhibition from chelating compounds (p.
1518/Introduction). Proulx et al. teach that heme iron in the human diet is almost
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