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In some embodiments, the method further comprises preparing a cheese replica
with a controlled flavor profile, by the controlled addition of specific combinations of
isolated strains to provide a desired array of flavor notes to the cheese replica.

In another aspect, the invention provides a library of isolated microbial strains. In
some embodiments, the isolated strains in the library are selected to provide a palette of
flavor profiles to non-dairy cheese. In some embodiments, the isolated microbial strains
arc bactcrial strains. In somc cmbodiments, the isolated strains arc isolatcd from a
commcrcial starter culturce, ¢.g., a bactcrial culturc that is commercially availablc. In
somc cmbodiments, the commercial starter culturc is a mesophilic bacterial culturc. In
some embodiments, the commercial starter culture is a thermophilic bacterial culture.
Exemplary commercial starters include, ¢.g., MA11, MA14, MA19, LM57, MA4002,
MM100, TAO61, LH100, MD&8, and Flora Danica.

Strains can be isolated by plating commercial mixes on selective or non-selective
growth media, e.g., Reddy’s selective agar, LB agar. In some embodiments, single
bacterial cells of an individual strain will grow into discrete colonies on said growth
media. In some embodiments, individual colonies can be screened by PCR. In some
embodiments, PCR can involve the use of universal primers containing sequences that
are common to all strains of a microbial species, or can involve the use of primers
comprising sequences that are unique to particular subspecies of the microbial
population. PCR products can be sequenced and the sequences compared to known
sequences, ¢.g., in Gen Bank, and also to one another. pH profile, sugar fermentation,
phenotype on Reddy’s selective agar and more extensive sequencing can be carried out to
help further identify and characterize individual strains.

In some embodiments, the bacterial strains are selected to provide to provide an
array of flavors and textures, or other defined characteristics, to a non-dairy milk cheese.
In dairy milks, LLL strains typically grow more quickly and rapidly acidify the milk,
while LLC strains grow more slowly and provide more flavor. In dairy milks, both
LLBD and LM contribute additional flavor compounds, notably diacetyl, which gives a
buttery taste to the cheese. One or more isolated bacterial strains, e.g., LLL, may be
selected to acidify a non-dairy milk quickly, e.g., a drop in pH within one hour, or an

overall drop in pH from 6.3 to 4.3 in less than 15 hours. One or more isolated bacterial

42

Motif Exhibit 1002, Page 607 of 1290



10

15

20

25

30

Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2014/110540 PCT/US2014/011362

strains, e.g., LLLC, may be selected for a slower growth profile with greater production of
flavor compounds and a less dramatic lowering of pH, ¢.g., from 6.3 to only 5.4 in 15
hours. Such a slowed growth rate may serve to, €.g., provide a cheesemaker greater
control over the flavoring process and more tightly regulate the resulting taste profile of
the non-dairy cheese replica. One or more isolated bacterial strains may be used to
provide different flavor profiles to a non-dairy cheese. The different flavor profiles may
be charactcrized by the relcasc of specific volatile chemicals from the replica. For
cxamplc, some bactcrial strains, c.g., LLBD and LM, may bc uscd to producc diacctyl
when contacted with a non-dairy milk or protcin solution. The diacctyl may producc a
buttery flavor in the resulting non-dairy cheese.

It was found that single use direct vat cultures, such as MA11 and Flora Danica
(FD), provide a fairly uniform but limited characteristic flavor and texture profile when
used to make soft fresh (SF usingMA11) and soft ripened (SR using MA11 & FD)
cheeses. To allow a much greater array of flavor and texture capability, individual
bacterial strains were isolated and characterized from commercial preparations, e.g.,
Flora Danica and MA11. These isolated strains can be combined in new and varied
combinations and in various proportions to create a much greater range of flavor and
texture possibilities.

In general, the dominant sugar in dairy milk is lactose, which is not present in
non-dairy milks. When controlled amounts of bacteria, e.g., controlled amounts of one or
more isolated isolated strains of the invention are incorporated in non dairy cheese
replicas that comprise one or more sugars, specific combinations of sugars and bacterial
strains can alter the taste and texture profiles of the resulting non-dairy cheese replicas in
unexpected ways. Such specific combinations can be used to prepare cheese replicas
with a controlled flavor profile, e.g., to prepare cheese replicas that accurately mimic the
flavor of specific dairy cheeses such as, by way of non-limiting example only, process
cheese, swiss cheese, string cheese, ricotta, provolone, parmesan, muenster, mozzarella,
jack, manchego, blue, fontina, feta, edam, double Gloucester, camembert, cheddar, brie,
asiago and Havarti.

The desired flavor and texture profile can be selected to mimic the flavor and

texture of a specific dairy cheese. By way of example only, by selecting and adding a
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controlled amount of one or more isolated bacterial strains of the invention and optionally
selecting and adding a controlled amount of one or more sugars, a user can create a non-
dairy cheese replica that mimics the flavor and texture profiles of e.g., process cheese,
swiss cheese, string cheese, ricotta, provolone, parmesan, muenster, mozzarella, jack,
manchego, blue, fontina, feta, edam, double Gloucester, camembert, cheddar, brie, asiago
and Havarti.

The texturc and flavor profile of the non-dairy checse can be ascertained by any
mcthod known in the art or described herein.

To gencrate dairy-like flavor in replicas or other non-dairy products, or a
flavoring solution/paste to add to non-dairy products, particular stains can be used to
generate cheesy, buttery, creamy, milky or other desired flavor compounds. See Table C
for non-limiting examples of dairy flavor compounds that can be produced. Table C also

provides examples of how to create the indicated flavor compound in non-dairy replicas.
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TABLE C

Bacteria to
Compounds Smell type create Additives, starting material
Calcium ions, proline in yeast
2-methyl butanal cocoa, coffee, nutty TA61 extract media
chocolate, peachy, Pea Vicilin with coconut milk and
3-methyl butanal fatty SX with MD88 | yeast extract
acetoin sweet buttery, MD88 or TA61 | soy milk (plus pyruvate)
creamy, dairy milky,
fatty MD§8 yeast extract media plus maltose
xanthine, citrate, pyruvate in yeast
MD388 or TA61 | extract media
diacetyl buttery, creamy, xanthine, citrate, pyruvate yeast
milky MD88 or TA61 | extract media

TA61 or MD&S

soy milk (plus pyruvate)

Creamy, buttery,

citrate with <50 mM glucose in

2,3-hexanedione fruity, caramellic MDS88 yeast extract media
Hexanoic acid methyl
ester fruity pineapple MD83 yeast extract media
Fruity, acidic with a
2-methyl butanoic dairy buttery and
acid cheesey nuance SX Valine +>20 mM glucose
3-methyl butanoic Cheesey, dairy,
acid creamy, fermented, Leucine +>20 mM glucose
sweet, waxy (alpha-ketoglutarate gives a further
SX increase)
Brevibacterium | Oxalate + yeast extract media
Milky, creamy with
fruity peach-like
butyrolactone afternotes MD88 or TA61 | >20 hours culturing soymilk
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musty tomato, potato,

Methionine added to soymilk, Pea

methional mold ripened cheeses | MD88 vicilin or yeast extract
dimethy! trisulfide sulfurous, savory brevibacterium | Methionine
butanoic acid cheesy, dairy, creamy,
sharp Clostridium starches, corn steep liquor cultured
Butyricum in anagrobic
Brevibacterium | Oxalate + yeast extract media
Pea Vicilin + coconut milk + yeast
SX extract
cheese, fruity, soymilk no added sugar with
2-heptanone coconut MD88 or TA61 | shaking
waxy, fruity with
creamy cheese like Methionine or Leucine added to
2-undecanone notes MD38 yeast extract media
green, herbal, cheesy, CuSOy or Alanine in yeast extract
2-nonanong fresh MAT11 media
propanoic acid acidic and dairy-like | Brevibacterium | Oxalate + yeast extract media
2-methyl propanoic rancid butter
acid Brevibacterium | Oxalate + yeast extract media
SX Valine + yeast extract media
sour fatty sweat > 5 mM glucose in yeast extract
hexanoic acid cheese SX media with coconut oil
fatty waxy rancid oily > 5 mM glucose in yeast extract
octanoic acid vegetable cheesy SX media with coconut oil
ethyl butanoate Fruity, sweet
acetone-like, fruity, Ile, thiamine, Magnesium ions, or
2-butanone butterscotch TA61 ascorbic acid in yeast extract media
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Acetic acid sour SX < glucose in all systems

rancid sour fatty SX followed by | Pea vicilins +coconut milk (with
decanoic acid goaty MD88 or TA61 | yeast extract)
Methyl Isobutyl herbal, fruity and SX followed by | Pea vicilins +coconut milk (with
Ketone dairy nuances MDg&8 yeast extract)

sweet ,coconut, waxy,

creamy, tonka, dairy, Pea vicilins +coconut milk (with
gamma-octalactone fatty SX+TA61 yeast extract)

Sweet, fatty, coconut, Pea vicilins +coconut milk (with
delta-octalactone tonka, tropical dairy | SX+TA61 yeast extract)

coconut, creamy, Pea vicilins +coconut milk (with
gamma-nonalactone | waxy, fatty milky SX + MD8S§ yeast extract)
5-Hydroxy-4- SX followed by
octanone buttery TA61 soymilk

sweet, waxy, fruity

and pineapple with yeast extract media with coconut
Ethyl octanoate creamy, and fatty SX + MD8§8 milk

Vitamin B12, Riboflavin,
Thiamine, CoenzymeA, or

2-ethyl-1-Hexanol sweet, fruity, fatty TA61 Ketoglutarate in yeast extract
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It will be appreciated that many different types of bacteria can make buttery
compounds. MD88 and TA61 are both very good at producing buttery compounds in
non-dairy media and cheese replicas. They both can create the buttery compounds 2,3-
butandione, acetoin, and 2,3-hexanedione in soymilk, purified pea proteins, purified soy
proteins, purified moong proteins, and yeast extract medias. Additionally, LLC, LLL, and
SX also can create buttery compounds in replicas. Additionally, greater refinement of
flavor can comc from controlling cach concentration of the butter compound; in soymilk
MDS88 produccs morc acctoin whilc TA61 produccs morc diacctyl.

In somec cmbodiments, buttcry notcs can be cnhanced by sclecting particular
strains (e.g., LLBD, LM, LF2, LF5, and Streptococcus thermophilus) and/or selecting
particular sugars to use (c.g., glucose, fructose, or sucrosc). In some embodiments, the
buttery notes are associated with increased levels of volatile flavor compounds. The
volatile flavor compounds can be, e.g., acetoin, 2,3-butancdione, and butanoic acid. In
some embodiments, the volatile flavor compounds can be, ¢.g., 2-heptanone, nonanal,
butanol, 1-hexanol, 2-heptanone, 4-methyl, Ethyl acetate, or 2-nonanone.

In some embodiments, buttery notes can be decreased by selecting and adding a
controlled amount of LM.

In some embodiments, said buttery flavor can be decreased by selecting one or
more sugars from the group consisting of glucose, fructose, sucrose and maltose.

SX and Brevibacterium are particular good at generating cheesy compounds,
including 3-methyl-butanoic acid, 2-methyl butanoic acid, and 2-methyl propanoic acid.
SX and Brevibacterium can also be used to generate free fatty acids, including butanoic
acid, propionic acid, dodecanoic acid, undecanoic acid, nonanoic acid, octanoic acid, and
hexanoic acid, when cultured in the presence of fats. When SX is cultured in the
presence of coconut oil, short and medium chain length free fatty acids are created. TA61
can also created additional types of cheese flavor compounds including 2-heptanoic and
2,4-heptadienal in non-dairy replicas. There are sulfur compounds including but not
limited to dimethyl trisulfide and methional that are important in providing characteristic
flavor to particular cheeses that can be generated in non-dairy medias by SX and

Brevibacterium.
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Other bacterial cultures, including LR, can drive floral flavor production and
creamy notes can be created in replicas by LBB. In some embodiments, fruity notes are
enhanced by selecting strains from the group consisting of LLBD, LM, LLL, LLC, LF2 ,
LFS5, and Streptococcus thermophilus strains. In some embodiments, fruity notes are
enhanced by selecting sugars from the group consisting of glucose, fructose, sucrose, and
maltose.

In somec cmbodiments, sour notcs arc cnhanccd by sclecting strains from the
group consisting of LLBD and LM strains. In somc cmbodiments, sour notcs arc
cnhanccd by sclecting sugars from the group consisting of glucosc, maltosc and sucrosc.
In some embodiments, sour notes are associated with increased levels of volatile flavor
compounds. The volatile flavor compounds can be, ¢.g., acctic acid, 2-methylbutanoic
acid, hexanoic acid, propionic acid, and octanol.

In other embodiments, sour notes are enhanced by selecting strains from the
group consisting of LLL, LLC, and LM. In particular embodiments, sour notes are
enhanced by selecting sugars from the group consisting of glucose and sucrose. In some
embodiments, the sour notes are characterized by increased levels of volatile flavor
compounds. The volatile flavor compounds can be, e.g., nonanal or butanoic acid.

In some embodiments, floral notes can be enhanced by selecting strains from the
group consisting of LLL, LLC and LM. In some embodiments, floral notes can be
enhanced by selecting sugars from the group consisting of glucose, fructose, maltose and
sucrose. In some embodiments, the floral notes are due to increased levels of volatile
flavor compounds, ¢.g., nonanol.

In some embodiments, sweet notes are enhanced by selecting a LLBD strain. In
particular embodiments, sweet notes are enhanced by addition of sugars. In some
embodiments, sugars are added to a final concentration of 0-150 mM. In some
embodiments, sugars are added to a final concentration of about 10, 20, 30, 40, 50, 60,
70, 80, 90, 100, 110, 120, 130, 140, or 150 mM. In some embodiments, the sugars are
glucose, maltose, fructose or sucrose.

In some embodiments, the sweet flavor of non dairy cheeses comprising LLC,
LLL, LM and LLBD can be enhanced by addition of sugars. The sugars can be, e.g.,

glucose, maltose, fructose, sucrose, or any combination thereof. In some embodiments,

49

Motif Exhibit 1002, Page 614 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2014/110540 PCT/US2014/011362

the increased sweet flavor is due to increased levels of volatile flavor compounds. In
some embodiments, the volatile flavor compound is butanoic acid.

In some embodiments, strains can be selected to enhance citrus flavor notes of
non-dairy cheeses. In some embodiments, enhanced citrus flavor notes are due to
increased levels of volatile flavor compounds, ¢.g., nonanal, limonene, and 1-octanol.

In some embodiments, strains can be selected to enhance mushroom flavor notes
of non-dairy chceses. In somc ecmbodiments, cnhanced mushroom flavor notes arc duc to
incrcascd Icvels of volatile flavor compounds, ¢.g., 1-octenc-3-ol, 1-hexanol, and 1-
heptanol.

In some embodiments, the addition of bacteria decreases and or masks
undesirable flavors including soy flavor, beany flavor, planty flavor, grassy flavor, and
astringency. As described herein, the addition of SX decreased or masked the "soy™ and
“green” flavor and aroma of the replicas; the addition of leucine to the SX culture caused
an cven larger reduction in the “soy” notes. Growth of MDES in replicas quickly
decreases benzaldehyde, an off taste in soymilk. The soy (green, cereal) aroma present in
soymilk and other plant derived material decreases as the coconut milk percentage
increases in the cultured material. Characteristic undesirable aromas: Pentenols,
Pentanol, 2-pentyl-furan, and 1-Hexanol, also decrease with an increasing coconut milk
percentage. Samples were evaluated and compared by a 2-6 members of a trained sensory
panel.

A limitation of currently available nut milk-based cheeses is the presence of
undesirable nutty flavor in the cheese. The nutty flavor can detract from the taste profile
of the cheese and make the cheese seem non dairy-like. Therefore, in one aspect, the
invention provides a nut-milk based cheese replica with a reduced or undetectable nutty
flavor, and methods of making the same. In some embodiments, the method comprises
contacting a nut milk with a controlled amount of Lactococcus bacteria and a controlled
amount of a sugar. In some embodiments, the nutty flavor is reduced by the selection of
one or more isolated strains described herein. In some embodiments, the nutty flavor is
reduced by the selection of one or more isolated strains selected from the group
consisting of LLL, LLC, LM, and LLBD. In some embodiments, the nutty flavor is

reduced by selecting sugars from the group consisting of glucose, fructose, sucrose and
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maltose. In some embodiments, the reduced nutty flavor is associated with decreased
levels of volatile flavor compounds. In some embodiments, said flavor compounds are
benzaldehyde or 2-methyl-2-propanol.

The non-dairy cheese culture can be made from different sugar sources including
but not limited to glucose, fructose, maltose, sucrose, and or galactose. The cultured
material can be made into a solid like cheese or used as a liquid cultured material.

Replicas can also be flavored by adding artificial or natural flavors in cither as a
singlc compound or as complcx product mixturcs. Fatty acids (between 0.001%-0.5%)
can be added to replicas, and thesc replicas arc described by trained flavor scientists as
being more cheesy with the addition of fatty acids. Compounds added to the replica
cheese include but are not limited to 2,3 butanedione, acetoin, butanoic acid, 5,6 decenoic
acid, y-heptalactone, y-hexalactone, y-octalactone, y-decalactone, y-nonanoiclactone, y-
undecalactone, d-decalactone, d-dodecalactone, d-nonanoic lactone, d-octalactone,
gamma-nonanoic lactone, gamma-undecalactone, gamma-decalactone,delta-
tetradecalactone, S-methyl thiopropionate, delta-tridecalactone, delta-tetradecalactone, o-
tetradecalactone, butyl butyryllactate, isovaleric acid, 2-undecanone, valeric acid, 2-
heptanone, 2-methyl butyraldehyde, 2-nonanone, 2-methyl butanoic acid, decanoic acid,
methional, octanoic acid, 2-methyl butanal, 3-methyl butanal, ethyl-butanoate ester,
hexanoic acid, and octanoic acid. Complex mixtures include but are not limited to
coconut cream, yeast extract, molasses, fruit extracts, masking agents, cream flavor
boosters, and miso. Flavor compounds can increase the cheesy, buttery, malty, creamy,
coconut, milky, whey, and fruity taste. When present in cheese replicas these compounds
increase the preferences of the cheese replica, and can be described by trained flavor
scientists as more cheesy, more buttery, more creamy, more complex and with an
increase in dairy notes has described by trained flavor scientists. The addition of flavor
compounds can also decreases the off notes, including but not limited to planty, beany,
nutty and sour notes in replicas. The concentrations of flavor compounds added to the
replicas can be from 0.1 % to 0.000001% vol/wt of the final cheese replica. Complex
flavor mixtures can be added from 10% to 0.01%. Flavor compounds can be added to
cheese replicas made from bacterial cultured milks or other starting materials or acid

coagulated milks or other starting materials. The flavor compounds added to the replicas
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can be complementally to the flavors generated by the microbes. The flavor compounds
can also be added to the non-dairy milk before coagulation, so the bacteria can use the

flavor compound to generate additional compounds.

Control of Flavor and Texture Using Enzymes

One or more enzymes can be used alone or in combination any one the culturing
mcthods and additives described to help modulate the flavor, texture, and/or melting
profilc, comprising contacting a non-dairy cheesc source with onc or more isolatcd and
purificd cnzymes. The cnzymes can be added before solidification, after solidification
but before the whey is drained, or after whey is drained. Surprisingly, adding trace
amounts of one or more isolated and purified enzymes (c.g., proteases, lipascs, and/or
amylases) greatly enhanced the texture, flavor, and/or meltability of the resulting non-
dairy cheese replica, as determined by blind taste test or by the detection of volatile
odorants by, ¢.g., GCMS. Using such enzymes also controls flavor production by
microbial cultures (e.g., when soymilk is pre-treated with amylases, TA61 produces
much more diacetyl).

In the nut milk cheeses or other non-dairy cheese replicas, the presence, type,
amount, and the timing of addition of the protease can control the flavor profile as has
determined by blinded taster testers and GCMS. By way of example only, plant based
cheese replicas with proteases were judged as having a more liked flavor profile, a more
complex flavor profile, a flavor profile that tasted more like dairy cheese, and in some
cases indistinguishable to dairy cheese. In some cases plant based cheese replicas with
lipases were judged as having more liked flavor profile, a more complex flavor profile,
and a flavor profile that tastes more like dairy cheese. In some cases plant based cheese
replicas with lipases and proteases were judged as having more liked flavor profile, a
more complex flavor profile, and a flavor profile that tastes more like dairy cheese.

Particular proteases or combinations of proteases and lipases created distinct
flavor profile that tasters described as particular types of dairy products. The addition of
proteases also controls particular flavor notes, including but not limited to buttery, sweet,
fruity, floral, nutty, and sour. In the cheese replicas the presence, the type, the amount,

and the timing of addition of the protease can control buttery flavor as determined by
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blinded taste testers and GCMS. The addition of proteases to non-dairy cheese replicas,
particularly papain and aspartic protease, are significantly more buttery than the same
non-dairy cheese without any proteases, as determined by blind taste testers. This is
supported by GCMS data that shows the addition of proteases can greatly increase the
production of compounds that create the buttery flavor in dairy cheeses, including
diacetyl and acetoin. The contribution of specific added proteases and/or lipases to a
flavor notc profilc of a non-dairy chcesc replica can be ascertainced using any of the
mcthods described herein, ¢.g., taste test and/or GCMS.

In somc cmbodiments, the cnzymc is aspartic protcasc. In somc cmbodiments, the
enzyme is papain. In some embodiments, the enzyme is not rennet. In some
embodiments, the enzyme is a protease or peptidase. In general, a protease or peptidase
is an enzyme that conducts proteolysis, that is, catalyzes the hydrolysis of peptide bonds
that link amino acids together into peptide chains. The protease can be a serine protease,
a threonine protease, an asparagine protease, a mixed protease, a cysteine protease, an
aspartate protease, or a metalloprotease. The protease can be an exopeptidase, e.g., an
aminopeptidease or carboxypeptidase, or the protease can be an endopeptidase, c.g., a
trypsin, a chymotrypsin, pepsin, papain, cathepsin G, or clastase. The protease can be
any protease selected from the group consisting of pepsin A, nepenthesin, walleye dermal
sarcoma virus retropepsin, Ty3 transposon peptidase, Gypsy transposon peptidase,
Osvaldo retrotransposon peptidase, retrotransposon peptidase, cauliflower mosaic virus-
type peptidase, bacilliform virus peptidase, thermopsin, signal peptidase II, spumapepsin,
Copia transposon peptidase, Tyl transposon peptidase, presenilin 1, impas 1 peptidase,
type 4 prepilin peptidase 1, preflagellin peptidase, gpr peptidase, omptin, DNA-damage
inducible protein 1, HybD peptidase, PerP peptidase, skin SASPase, sporulation factor
SpollGA, papain, bleomycin hydrolase, calpain-2, poliovirus-type picornain 3C,
enterovirus picornain 2A, foot-and-mouth disease virus picornain 3C, cowpea mosaic
comovirus-type picornain 3C, hepatitis A virus-type picornain 3C, parechovirus
picornain 3C, rice tungro spherical virus-type peptidase, nuclear-inclusion-a peptidase,
adenain, potato virus Y-type helper component peptidase, chestnut blight fungus virus
p29 peptidase, chestnut blight fungus virus p48 peptidase, sindbis virus-type nsP2

peptidase, streptopain, clostripain, ubiquitinyl hydrolase-L1, legumain, caspase-1,
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metacaspase Ycal, pyroglutamyl-peptidase I, murine hepatitis coronavirus papain-like
peptidase 1, murine hepatitis coronavirus papain-like peptidase 2, hepatitis C virus
peptidase 2, ubiquitin-specific peptidase 14, tymovirus peptidase, carlavirus peptidase,
rabbit hemorrhagic disease virus 3C-like peptidase, gingipain R, gamma-glutamyl
hydrolase, rubella virus peptidase, foot-and-mouth disease virus L-peptidase, porcine
transmissible gastroenteritis virus-type main peptidase, porcine reproductive and
respiratory syndrome artcrivirus-type cysteine peptidasc alpha, cquine arteritis virus-type
cystcinc peptidase, cquinge artceritis virus Nsp2-type cystcine peptidasc, beet necrotic
ycllow vein furovirus-typc papain-likc peptidasc, calicivirin, bactcriocin-proccssing
peptidase, dipeptidyl-peptidase VI, beet yellows virus-type papain-like peptidase,
amidophosphoribosyltransferase precursor, acyl-coenzyme A :6-aminopenicillanic acid
acyl-transferase precursor, hedgehog protein, staphopain A, Ulp1l peptidase, separase, D-
alanyl-glycyl peptidase, pestivirus Npro peptidase, autophagin-1, YopJ protein, Pipl
peptidase, vaccinia virus 171 processing peptidase, YopT peptidase, HopN1 peptidase,
penicillin V acylase precursor, sortase A, sortase B, gill-associated virus 3C-like
peptidase, African swine fever virus processing peptidase, Cezanne deubiquitinylating
peptidase, otubain-1, IdeS peptidase, CylD peptidase, dipeptidase A, AvrRpt2 peptidase,
pseudomurein endoisopeptidase Pei, pestivirus NS2 peptidase, AgrB peptidase, viral
tegument protein deubiquitinylating peptidase, UfSP1 peptidase, ElaD peptidase, RTX
self-cleaving toxin, L,D-transpeptidase, gamma-glutamylcysteine
dipeptidyltranspeptidase, prtH peptidase, OTLD1 deubiquitinylating enzyme, OTU]1
peptidase, ataxin-3, nairovirus deubiquitinylating peptidase, acid ceramidase precursor,
LapG peptidase, lysosomal 66.3 kDa protein, McjB peptidase, DeSI-1 peptidase, USPL1
peptidase, scytalidoglutamic peptidase, pre-neck appendage protein, aminopeptidase N,
angiotensin-converting enzyme peptidase unit 1, thimet oligopeptidase, oligopeptidase F,
thermolysin, mycolysin, immune inhibitor A peptidase, snapalysin, leishmanolysin,
bacterial collagenase V, bacterial collagenase H, matrix metallopeptidase-1, serralysin,
fragilysin, gametolysin, astacin, adamalysin, neprilysin, carboxypeptidase Al,
carboxypeptidase E, gamma-D-glutamyl--meso-diaminopimelate peptidase I, cytosolic
carboxypeptidase 6, zinc D-Ala-D-Ala carboxypeptidase, vanY D-Ala-D-Ala
carboxypeptidase, Ply118 L-Ala-D-Glu peptidase, vanX D-Ala-D-Ala dipeptidase,
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pitrilysin, mitochondrial processing peptidase beta-subunit, eupitrilysin, leucyl
aminopeptidase, aminopeptidase I, membrane dipeptidase, glutamate carboxypeptidase,
peptidase T, Xaa-His dipeptidase, carboxypeptidase Ss1, carnosine dipeptidase 11, O-
sialoglycoprotein peptidase, beta-lytic metallopeptidase, lysostaphin, methionyl
aminopeptidase 1, aminopeptidase P, IgA I-specific metallopeptidase, tentoxilysin,
aminopeptidase S, glutamate carboxypeptidase II, IAP aminopeptidase, aminopeptidase
Apl, aminopceptidasc T, hyicolysin, carboxypceptidasc Taq, anthrax Icthal factor,
dcutcrolysin, fungalysin, isoaspartyl dipcptidasc, FtsH peptidasc, glutamyl
aminopcptidasc, cytophagalysin, pappalysin-1, pox virus mctallopceptidase, Stc24
peptidase, HtpX peptidase, Omal peptidase, dipeptidyl-peptidase 111, S2P peptidase,
sporulation factor SpolVFB, archaclysin, D-aminopeptidase DppA, BlaR1 peptidase,
prtB g.p., enhancin, glycyl aminopeptidase, IgA peptidase, StcE peptidase, PSMD14
peptidase, JAMM-like protein, AMSH deubiquitinating peptidase, peptidyl-Asp
metallopeptidase, camelysin, murein endopeptidase, imelysin, Atp23 peptidase,
tryptophanyl aminopeptidase 7-DMATS-type peptidase, ImmA peptidase, prenyl
peptidase 2, Wss1 peptidase, microcystinase MIrC, PrsW peptidase, mpriBi peptidase,
NleC peptidase, PghP gamma-polyglutamate hydrolase, chloride channel accessory
protein 3, IMPa peptidase, MtfA peptidase, NleD peptidase, TYPE ENZYME, nodavirus
peptide lyase, tetravirus coat protein, Tsh-associated self-cleaving domain, picobirnavirus
self-cleaving protein, YscU protein, reovirus type 1 coat protein, poliovirus capsid VPO-
type self-cleaving protein, intein-containing V-type proton ATPase catalytic subunit A,
intein-containing replicative DNA helicase precursor, intein-containing chloroplast ATP-
dependent peptide lyase, DmpA aminopeptidase, chymotrypsin A, glutamyl peptidase I,
DegP peptidase, lysyl peptidase, streptogrisin A, astrovirus serine peptidase, togavirin,
IgAl-specific serine peptidase, flavivirin, subtilisin Carlsberg, kexin, prolyl
oligopeptidase, dipeptidyl-peptidase IV, acylaminoacyl-peptidase, glutamyl
endopeptidase C, carboxypeptidase Y, D-Ala-D-Ala carboxypeptidase A, D-Ala-D-Ala
carboxypeptidase B, D-Ala-D-Ala peptidase C, peptidase Clp, Xaa-Pro dipeptidyl-
peptidase, Lon-A peptidase, cytomegalovirus assemblin, repressor LexA, signal peptidase
I, signalase 21 kDa component, TraF peptidase, lysosomal Pro-Xaa carboxypeptidase,

hepacivirin, potyvirus P1 peptidase, pestivirus NS3 polyprotein peptidase, equine arteritis
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virus serine peptidase, prolyl aminopeptidase, PS-10 peptidase, sobemovirus peptidase,
luteovirus peptidase, C-terminal processing peptidase-1, tricorn core peptidase, penicillin
G acylase precursor, dipeptidyl-peptidase 7, HetR peptidase, signal peptide peptidase A,
protein C, archaean signal peptide peptidase 1, infectious pancreatic necrosis birnavirus
Vp4 peptidase, dipeptidase E, sedolisin, rhomboid-1, SpolVB peptidase, nucleoporin
145, lactoferrin, influenza A PA peptidase, EGF-like module containing mucin-like
hormonc rcceptor-like 2, SsyS peptidasc, picornain-like cystcine peptidase, murcin
tetrapeptidasc LD-carboxypceptidasc, PIDD auto-proccssing protcin unit 1, Tellina virus 1
VP4 peptidase, MUCT sclf-clcaving mucin, dystroglycan, gpO pceptidasc, {Eschcrichia
coli} phage K1F endosialidase CIMCD self-cleaving protein, White bream virus serine
peptidase, prohead peptidase gp21, prohead peptidase, CARDS sclf-cleaving protein,
prohead peptidase gpl75, destabilase, archacan protcasome, beta component, Hsl'V
component of HsIUV peptidase, glycosylasparaginase precursor, gamma-
glutamyltransferase 1, ornithine acetyltransferase precursor, polycystin-1, collagenase,
protein P5 murein endopeptidase, Lit peptidase, homomultimeric peptidase, yabG
protein, microcin-processing peptidase 1, AIDA-I self-cleaving autotransporter protein,
and Dop isopeptidase.

In specific embodiments, the protease is papain, bromelain, AO protease, figin,
rennet, protease type XXI from Streptomyces griseus, a protease from Bacillus
licheniformis, a protease from Aspergillus oryzae, a protease from Bacillus
amyloliquefaciens, a protease from Aspergillus saitoi, a thermolysin from Bacillus
thermoproteolyticus rokko, Subtilisin A, protease type X, or a fungal protease type XIII.

In some embodiments, the enzyme is a lipase. The lipase can be any enzyme that
catalyzes the hydrolysis of lipids. The lipase can break down fats and release fatty acids.
The release of fatty acids can modulate the aroma, flavor profile, and texture profile of
the resulting non-dairy cheese replica. The lipase may be derived from an animal source,
or may be derived from a non-animal source. The animal source can be, e.g., a calf, a kid
(goat), or a lamb. The non-animal source can be a plant source, or can be a bacterial
source, a yeast source, or fungus. For example, the source can be from a Lactococcus
species, a Pseudomonas species, an Aspergillius species, a Penicillium species such as

Penicillum roqueforti, Rhizopus, a Lactobacillus species, a Malassezia globusa species, a
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Mucor miehei species, or a Candida species, e.g., Candida rugosa. The non-animal
source can be a genetically modified organism that expresses a lipase.

The lipase can be a bile salt dependent lipase, a pancreatic lipase, a lysosomal
lipase, a hepatic lipase, a lipoprotein lipase, a hormone-sensitive lipase, a gastric lipase,
an endothelial lipase, a pancreatic lipase-related protein 2, a phospholipase, a pregastric
esterase, or a pancreatic lipase related protein. Exemplary lipases are described in U.S.
Patent Nos. 3973042, 7622290, 7666618, 8012732, 7931925, 7407786, 7052879, and
WIPO Patent Application No. W0O/2004/113543, all of which arc hereby incorporated by
rcference. Other exemplary lipascs include, c.g., AK, Lipasc G, Lipasc PS, Lipasc A, PC
lipase and WG lipase.

The lipase can be a commercially available lipase. Exemplary lipases that are
commercially available include Italase, often used to make mild-flavored cheeses such as,
¢.g., mozzarella, asiago, feta, provolone, blue cheese, and queso fresco, and Capilase,
which is often used to make sharp-flavored cheese such as, ¢.g., provolone, romano, and
parmesan cheese.

The added enzyme can account for 0.00001-0.005%, 0.001-0.01%, 0.01-0.1%,
0.05-1%, 0.1-2%, or 0.5-5% of the non-dairy cheese source by weight or volume.
Preferably, the added enzyme can account for 0.00001-0.1% of the non-dairy cheese
source by weight or volume.

In some embodiments, the protease is papain. In some embodiments, 0.001-
0.01% of papain is added to the non-dairy cheese source. In particular embodiments, the
non-dairy cheese source is a protein solution that comprises purified moong protein. In
more particular embodiments, the protein solution with added protease is solidified by a
heat/cool method. In some embodiments, addition of papain improves the softness and
creaminess of the resulting non-dairy cheese replica.

In some embodiments, addition of one or more proteases improves texture by
improving creaminess while maintaining stability of the cheese replica shape, e.g., the
cheese replica remains firm enough to dice. In some embodiments, a non-dairy cheese
replica prepared with added protease or lipase rates as significantly better in a blind taste
test than a comparable non-dairy cheese replica made without protease or lipase.

Proteases in some cases significantly improve the texture of the cheese due to an increase
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in creaminess of the cheese, as judged by blind taste testers. In some cases the proteases
decrease the firmness of the cheeses, as determined by texture analyses. In some cases the
proteases increase creaminess without decreasing the firmness of the cheese. In some
cases the non-dairy cheese replicas comprise one or more added lipases but no added
protease, while in other embodiments they replicas comprise one or more added lipases
and one or more added proteases.

Onc or morc cnzymes can be contacted with the non-dairy checse source before
solidifying or aftcr solidifying (bcfore the whey is drained, or after the whey is drainced).
In somc cmbodiments, the flavor and/or texture profilc is altcred depending on whether
the enzyme(s) are added before or after solidifying. In some embodiments, the
enzyme(s) are added during the solidification process. In some embodiments, addition of
the enzyme(s) during the solidification process results in a non-dairy cheese replica with
a softer texture than a comparable non-dairy cheese replica prepared by adding the
enzyme(s) at another step in the cheese-making process. In some embodiments, the
enzyme(s) are added after solidification and after the whey is removed from the curd. In
some embodiments, the non-dairy cheese source is a nut milk contacted with a controlled
amount of bacteria, and one or lipases and/or proteases are added after solidifying but
before the whey is drained. By way of example only, adding the enzyme(s) after the
crosslinking step, while the curd is forming in a soft fresh cheese replica made with
almond and macadamia milk with 0.47% transglutaminase, and 0.03% MA11 cultures
resulted in a softer texture as compared to addition of the enzyme(s) before curdling has
begun or after whey is drained from the curd. By way of other example only, addition of
0.004% rennet or 0.02% papain to the non-dairy cheese source before the non-dairy
cheese source is curdled to a gel or after the whey is drained from the curd results in a
firmer texture than when enzymes were added as the non-dairy milk is curdled.

In some embodiments, the addition of one or more proteases and/or one or more
lipases can be used to enhance flavor notes in the resulting non-dairy cheese replica. The
timing of adding the protease(s) and or lipase(s) at any step of the cheesemaking process
(e.g., before solidification, after solidification but before whey is drained, or after whey is
drained) can be adjusted to enhance desired flavor notes of the resulting cheese replica.

Any of the flavor notes described herein can be enhanced by selecting individual
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protease(s) and/or lipase(s) and by controlling the timing of adding the protease(s) and/or
lipase(s). The enhanced flavor notes can be due to the increased release of specific
volatile compounds as described herein. In some cases the flavor profile of the non-dairy
cheeses changed without changes in the texture of the cheese.

By way of example only, cheese replicas created with 0.02% papain added after
solidifying (either before or after the whey was drained) was significantly rated as more
buttcry than checesc replicas created without protcascs or checesc replicas crcated when the
protcascs were added before solidifying. By contrast, aspartic protcasc added before
solidifying, produccd thc most butter flavor, but in all cascs thc amount of butter flavor
was greater than the control without proteases. See Example 2. The addition of proteases
can greatly increase the production of compounds that create the buttery flavor in dairy
cheeses, including diacetyl and acetoin, as ascertained by GCMS.

In some embodiments, the protein solution is contacted with a controlled amount
of microbes as described herein. In some embodiments, the protein solution is admixed
with a non-dairy milk, or a cream fraction, or a skim fraction, or a mixture comprising an
isolated cream and skim fraction. Exemplary non-dairy milks, cream fractions, skim
fractions, and methods of making are described herein. In some embodiments, the
protein solution is contacted with one or more enzymes. In some embodiments, the one
or more enzymes comprise a protease and/or lipase. Exemplary proteases and lipases are
described herein.

In another aspect, the invention provides a non-dairy cheese replica and methods
of preparing the same, comprising isolating a cream fraction, and solidifying the cream
fraction. In some embodiments, a cheese replica may be made from about 0.1.%, 0.2%,
0.3%, 0.4%, 0.5%, 0.75%, 1%, 2%, 3%, 4%, 5%, 7.5%, 10%, 12.5%, 15%, 17.5%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%, more than 90%, or 100% cream fraction. In
some embodiments, a cheese replica may be made from about 0.1-1%, 0.5-5%, 2-10%, 5-
15%, or 10-20%, 15-30%, 20-50%, 30-60%, 50-80%, 60-90%, or 80-100% cream
fraction.

The method may further comprise adding controlled amounts of one or more fats

to the non-dairy cheese source to create an emulsion.
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By way of example only, some non-dairy cheese replicas were prepared by
adding 0% - 50% fat to the non-dairy cheese source to create the emulsion, then
solidifying the emulsion by protein denaturation, ¢.g., by heating. In some embodiments,
the controlled amounts of one or more fats are added before solidifying, or after
solidifying. In some embodiments, the controlled amount of one or more fats are added
after solidifying and after draining the whey. By way of other example only, some
chcese replicas madce from protcin denaturation have 0% to 50% fat added after
solidification by dcnaturation, or 0% to 50% fat addcd aftcr draining the whey. After the
formation of a gcl cither protcin denaturation or crosslinked, whey can be drained to
increase the total fat in the cheese replica, further draining and aging the cheese can
reduce the moisture content to increase the total fat of the cheese replicas.

In some embodiments, the addition of 5-20% unsaturated fats to enzyme
crosslinked gels increased the firmness of the gel.

In some embodiments, addition of saturated fats from 5%-50% increased the
firmness of the cheese replicas.

In some embodiments, cheese replicas made with cream fraction have an
improved texture profile characterized by increased firmness significantly enhanced
creaminess, as compared to cheese replicas made without any fat or with unsaturated or
saturated oil added. The use of fat decreases the moisture content of the cheese.

In some embodiments, the type of fat added to the cheese replicas also determines
the fat retention in the heat cool cheeses and crosslinked cheeses. The cheese replicas can
be made with controlled fat retention through aging and heating by using different fat
types and different forms of fats. The amount of fat retention was also dependent of the
types of proteins in the cheese gels, for example pea-globulins has greater fat retention
than the same amount of soy protein.

In some embodiments, cheese replicas made with the addition of fats, can also
modulate the melt-ability of the cheese. The addition of fat can cause a greater change in

viscosity when the non-dairy cheese is heated.

Modulating taste/texture/melting profile by adding salts or divalent cations
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In dairy cheese, the interaction of calcium ions with casein molecules control the
physical properties of the cheese. However, in non-dairy cheeses, no casein is present, so
the impact of adding divalent cations to non-dairy cheeses and the impact of adding
melting salts are unknown. It was found that the physical properties of the cheese replica
can be further controlled by adding mono or divalent cations, ¢.g., Fe*', Mg2+, Cu”’, or
Ca’" (e.g., CaCl,, CaSO,), adding melting salts such as, e.g., sodium citrate, trisoidum
phosphatc, sodium hcxamcta phosphate, or disodium phosphatc, or any combination
thercof. The cation can be added to the non-dairy checsc source at any stage of the
chcesemaking process, such as, c.g., before solidifying, after solidifying, or after draining
the whey. Cations can be added at the same time as melting salts or at different times.

In heat/cool gels, divalent cations, ¢.g., CaCl,, and/or CaSQO4 at 0.01% to 5%
concentration can be added to a non-dairy cheese source. Exemplary non-dairy cheese
sources include, ¢.g., non-dairy cream fractions, purified proteins, non-dairy milks, ¢.g.,
nut milks, protein fat emulsions, or any combination thereof. The resulting cheese replica
exhibited improved meltability upon heating as compared to a comparable cheese replica
made without the addition of divalent cations and/or melting salts. The improved
meltability was characterized by reduced granulation, increased viscosity and increased
expansion of the surface arca upon heating. For example, a heat cool cheese replica made
from 6% soy (7S and 118), 0.03% MAT11, and 1% glucose, did not melt. However, the
addition of 1% melting salts (sodium citrate, trisodium phosphate, sodium hexameta
phosphate, and/or disodium phosphate) after draining the whey, caused the resulting
cheese replica to melt. For the above example, the addition of sodium hexamet phosphate
had the greatest affect. In addition, even greater melting can be seen with the addition of

divalent cation like CaCl, added with the emulsion before heat cooling.

Impact of divalent cations on creaminess

Adding divalent cations also can improve the texture profile of a cheese replica.
For example, adding 1 mM CaSOy to cheese replicas prepared from a protein solution of
pea globulins before crosslinking with 0.5%-2% transglutaminase improved creaminess

as compared to a comparable cheese replica made without addition of CaSQ,. This effect
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of CaSO, on creaminess was also observed with nut milk based cheeses and cheeses
made from a RuBisCo protein solution.

Melting salts added to non-dairy cheeses also can modulate the firmness of the
resulting cheese replica. Melting salts added before or after solidifying by heat cooling
increases the firmness of the resulting cheese replica. In some cases, adding melting salts
can cause a cheese replica that has been melted to become solid at room temperature.
Mclting salts addcd to non-dairy chcesce replicas thercfore can be used to improve the
mclting profilc of a firmer checese replica. For cxamplce, a protcin denaturation cheese
replica made with 4% moong protcin, 30% palm oil, 1% glucosc, and 0.03% MA11
resulted in a soft gel at room temperature that becomes liquid upon heating. When 3%
sodium citrate is added to this cheese and heated, the cheese shows an increase in
viscosity change, indicating an increase in melting and upon cooling forms a firmer
cheese at room temperature.

It is understood that the invention provides methods of controlling the flavor
profile, texture profile, melting profile, and/or stretching profile of a non-dairy cheese
replica by selecting a specific combination of the following compositions and methods as
described herein: non-dairy cheese source, method of solidifying, addition of one or more
microbes, addition of one or more proteases and or lipases, addition of one or more fats,
addition of one or more melting salts and/or cations, and varying the timing of adding
microbes, fats, melting salts, proteases, lipases, or cations at specific stages of the

cheesemaking process. Specific embodiments and examples are described herein.

Methods of solidifying

In another aspect, the invention provides cheese replicas and methods of making
the same. In some embodiments, the method comprises solidifying a non-dairy cheese
source (e.g., a non-dairy milk) (e.g., forming a gel). In some embodiments, the non-dairy
milk is capable of retaining a shape after said solidifying. There are many ways in which
the non-dairy cheese source can be solidified, including using enzymes, heat denature,
forming cold gels, forming coacervate, liquid separation, acids, change in ionic strength,
high pressure processing, solvents, chaotropic agents, or disulfide bond reducers as

described 1n this section.
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Enzymes (or chemicals) can be used to crosslink non-animal (e.g., plant based)
proteins or non-dairy cream fractions, with or without emulsified fats or oils, sugars, and
cultures. The resulting crosslinked cheese-replicas can have bacteria cultures added or
not, and the timing of addition can be ecither before or after the crosslinking step. In some
embodiments, solidifying involves a process of cross-linking components (¢.g.,
polypeptides, also referred to as proteins herein) in the non-dairy cheese source. In some
cmbodiments, cross-linking compriscs contacting the non-dairy chcesc source with a
cross-linking cnzyme, thereby crcating crosslinks between polypeptide chains. The
crosslinking cnzymc can be a transglutaminasc, tyrosinasc, lipoxygcnasc, protcin
disulfide reductase, protein disulfide isomerase, sulthydryl oxidase, peroxidase, hexose
oxidase, lysyl oxidase, or amine oxidase.

In some embodiments, the cross-linking enzyme is a transglutaminase.
Transglutaminases are a family of enzymes that catalyze the formation of a covalent bond
between a free amine and the gamma-carboxyl group of glutamine thereby linking
proteins together. For example, transgluaminases catalyze crosslinking of e¢.g., lysine in a
protein or peptide and the gamma-carboxamide group of a protein- or peptide- glutamine
residue. The covalent bonds formed by transglutaminase can exhibit high resistance to
proteolytic degradation.

Many types of transglutaminase can be used in various embodiments of the
invention. Acceptable transglutaminases for crosslinking include, but are not limited to,
Streptoverticillium mobaraense transglutaminase, an enzyme that is similar to a
transglutaminase from Streptoverticillium mobaraense, other microbial
transglutaminases, transglutaminases produced by genetically engineered bacteria, fungi
or algae, Factor XIII (fibrin-stabilizing factor), Keratinocyte transglutaminase (TGM1),
Tissue transglutaminase (TGM?2), Epidermal transglutaminase (TGM3), Prostate
transglutaminase (TGM4), TGM X (TGMS5), TGM Y (TGM6), TGM Z (TGM?7), or a
lysyl oxidase.

The timing of adding the cultures, the type of cultures, and amount of cultures
change the pH of the emulsion, and therefore the activity of transglutaminase and the

final texture of the cheese. In addition, changing the pH of the solution with the addition
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of acid or base, and overall buffering capacity of the emulsion alters the crosslinking
ability and the final texture of the cheese-replica.

In some embodiments the present invention provides for a composition
comprising a non-dairy milk and a Streptoverticillium mobaraense transglutaminase, an
enzyme is similar to a transglutaminase from Strepfoverticillium mobaraense, other
microbial transglutaminases, transglutaminases produced by genetically engineered
bactcria, fungi or algac, Factor XIII (fibrin-stabilizing factor), Kcratinocytc
transglutaminasc (TGM1), Tissuc transglutaminasc (TGM2), Epidcrmal transglutaminasc
(TGM3), Prostatc transglutaminasc (TGM4), TGM X (TGMS5), TGM Y (TGM6) and/or
TGM Z (TGM7). In some embodiments the enzyme used for cross-linking is not Factor
XIII (fibrin-stabilizing factor), Keratinocyte transglutaminase (TGM1), Tissue
transglutaminase (TGMZ2), Epidermal transglutaminase (TGM3), Prostate
transglutaminase (TGM4), TGM X (TGMS5), TGM Y (TGM6) , TGM Z (TGM7), or
lysyl oxidase.

Transglutaminases can be produced by Streptoverticillium mobaraense
fermentation in commercial quantities or extracted from animal tissues. Additionally, a
transglutaminase (TGM) of the present invention may be isolated from bacteria or fungi,
expressed in bacteria or fungi from a synthetic or cloned gene. In some particular
embodiments, a transglutaminase is obtained from a commercial source, for example in
the form of Activa™ from Ajinmoto Food Ingredients LLC.

In some embodiments, a transglutaminase is added at an amount between
0.0000001-0.001%, 0.0001-0.1%, 0.001-0.05%, 0.1-2%, 0.5-4%, or greater than 4% by
weight/volume. In some embodiments, a transglutaminase is added at amounts greater
than 0.1% and up to 10%.

In some embodiments, cross-linking by a transglutaminase can be done at
temperatures ranging from 10-30°C, 20-60°C, 30-70°C, or 50-100°C. Transglutaminase
cross-linking can occur for 10 minutes-24 hours.

In some embodiments between 0.1 and 20 units (U) of transglutaminase is added
per 1 mL of non-dairy milk. In some embodiments about 0.1, 0.5, 1, 1.5,2,2.5,3,5,7,
10, 15, or 20 U of transglutaminase is added per 1 mL of non-dairy milk. In some

embodiments after the transglutaminase is added, a heated incubation occurs, for example
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in a 100°F water bath. The heated incubation can be at a temperature optimized for the
enzyme function. In some embodiments the temperature is about 65, 70, 75, 80, 85, 90,
95, 100, 105, 110, 115, 120 or 125°F. In some embodiments, enzymatic cross-linking
does not comprise contacting the non-dairy cheese source with glutaminase and
transglutaminase. Transglutaminase crosslinking has been done at room temperature, and
up to 65°C, for 10 minutes to 24 hours.

In somec cmbodiments, solidifying compriscs inducing protcin denaturation. In
somc cmbodiments, denaturation is induccd by heating the mixturc, followed by cooling
the mixturc. In somec cmbodiments, denaturation is induccd by heating the mixturc to a
temperature between 30-35, 32-40, 37-45, 40-50, 45-55, 50-60, 55-65, 60-70, 65-75, 70-
80, 75-85, 80-95, 90-100 °C, or above 100°C. In some embodiments, denaturation is
induced by heating the mixture for about 10-20, 15-30, 25-40, 30-50, 40-70 seconds or
about 1-3, 2-5, 3-8, or 5-20 minutes. In some embodiments, the mixture is allowed to
cool after heating. For example, proteins (e.g, purified or fractionated plant proteins such
as from peas, moong, soy, RuBisCO, etc), preferably at concentrations >1%, can be
homogenized with oils (such as canola oil, sunflower oil, palm oil or oil bodies from
seeds such as sunflower) at 0.1-60% concentration. The emulsion can be subjected to a
heat-cool cycle wherein it is heated to a temperature of 45-100°C for 5-60 minutes and
then cooled to less than 30°C (e.g., 20-25°C). The resulting gel can be incubated at a
temperature <30C, preferably for 2-16 hours and then drained through cheesecloth. The
drained curds are ready to be shaped and aged or processed further by heating or
pressing.

In some embodiments, solidifying comprising forming a coacervate using one or
more plant proteins. Coacervation is the process during which a homogencous solution
of charged polymers undergoes a phase separation to result in a polymer-rich dense phase
(the ‘coacervate’) and a solvent-rich phase (supernatant). Protein-polysaccharide
coacervates have been used in the development of biomaterials. See, for example, Boral
and Bohidar (2010) Journal of Physical Chemistry B. Vol 114 (37): 12027-35; and Liu et
al., (2010) Journal of Agricultural and Food Chemistry, Vol 58:552-556. Formation of
such coacervates is driven by associative interactions between oppositely charged

polymers. However, as described herein, coacervates can be formed using proteins (e.g.,

65

Motif Exhibit 1002, Page 630 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2014/110540 PCT/US2014/011362

plant proteins comprise one or more pea proteins, chickpea proteins, lentil proteins,
lupine proteins, other legume proteins, or mixtures thereof). In general, a coacervate can
be formed by acidifying a low ionic strength solution (e.g., a buffered solution at or
below100 mM sodium chloride) comprising one or more isolated and purified plant
proteins such as pea legumins or vicilins (e.g., a vicilin fraction comprising convicilins),
a combination of both vicilins and legumins, or unfractionated pea proteins to a pH of 3.5
to 5.5. (c.g., pH 4 to 5). Undcr these conditions, the protcins scparatc out of solution and
thc mixturc can be centrifuged to clcanly scparate out the coaccervate. This coaccervatc,
unlike a precipitate, is a viscous matcrial that can be strctched by pulling and that mclts
on heating. The process can be carried out in the presence of oils (up to 40%, ¢.g., palm
or other oil), to form a creamy material. By varying the composition of the solution (ratio
of vicilin: legumin, type and amount of oil used) the properties, such as melting and
rheology, of the coacervate can be tuned as desired. Further, emulsifying salts such as
disodium phosphate or trisodium pyrophosphate can be included in the initial mixture
prior to acidification to improve flow characteristics of the coacervate (make less viscous,
likely due to increased water retention in the coacervate). The resulting coacervate may
be used as-is or in cheese replicas or processed further by cross-linking of proteins, or
subjected to a heat-cool cycle or high pressure processing to obtain a firmer cheese
replica. and used, for example, to prepare cheese replicas with stretching properties, or to
prepare firm cheese replicas.

In some embodiments, solidifying comprises forming a cold set gel to avoid
denaturation or the breakdown of any heat-labile components (e.g., volatile flavor
molecules such as diacetyl can be lost from the food matrix upon heating; lactic acid
bacterial cultures commonly used to coagulate milks and/or impart flavor as cheeses age
will not survive the heating step). Hence, processes that can induce gelation without
heating of such labile components are important in the development of cheeses. See, Ju
and Kilara A. (1998) J. Food Science, Vol 63(2): 288-292; and Maltais et al., (2005) J.
Food Science, Vol 70 (1): C67-C73) for general methodologies for forming cold set gels.
In general, cold set gels are formed by first heat denaturing a protein solution below its
minimum gelling concentration (dependent on pH and type of protein, typically <8%

(w/v) at pH 6-9 for globular plant proteins such as pea proteins). The protein solution can
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heated to a temperature above the denaturation temperature of the protein under
conditions where it does not precipitate out of solution (0-500 mM sodium chloride, pH
6-9). The solution can be cooled back to room temperature or below, and any heat-labile
components (including fats at 0-50% (v/v), flavor compounds, enzymes, and bacterial
cultures) that need to be incorporated into the gel can be added just prior to the addition
of salt. Gelation can be induced by increasing the ionic strength using, for example,
calcium chloridc or sodium chloride (c.g., 5-100 mM), and incubating at or bclow room
tecmpcraturc to allow for gel formation (typically minutcs-hours). The concentration of
the salt nceded to induce gel formation 1s dependent on the naturc of the protein, its
concentration, and the pH and ionic strength of the solution. The resulting gel is a soft
material, with a yogurt-like texture, that can be used as a cheese replica as-is or processed
further to obtain other cheese replicas.

Additional denaturation procedures are possible in additional embodiments of the
invention. Acids, change in ionic strength, high pressure processing, solvents, chaotropic
agents, or disulfide bond reducers can be used to denature the proteins in the non-dairy
cheese source. In one embodiment urea is added to the non-dairy cheese source to form
curds.

In some embodiments, solidifying results in the formation of solid curds and
whey (resulting liquid that remains after curd is formed). In some embodiments, the
curds are separated from the whey.

In some embodiments, solidifying comprises a combination of two or more
methods. For example, solidifying can include crosslinking proteins and denaturation by
heating followed by cooling. For example, a cold set gel can be crosslinked with
transglutaminase to yield firmer gels or combined with other proteins such as soy, pea-
legumins, pea-albumins, crude protein fraction from chick peas and lentils or materials
(for example, fats or pea protein coacervates) to increase firmness and/or meltability.

In some embodiments, the non-dairy cheese source can be subjected to a shearing
force during said solidifying. Said shear force can be used to cause protein components
in said non-dairy cheese source to align, forming anisotropic fibers. Said formation of

anisotropic fibers can be useful in creating a stretch cheese.
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Formation of gels by crosslinking proteins

In some embodiments, the cheese replica comprises a cross-linking enzyme. In
some embodiments, the cross-linking enzyme is used to solidify the non-dairy cheese
source into a gel equivalent to a cheese curd. See the above section re solidifying gels.

For example, a method is provided for preparing a non-dairy cheese replica,
comprising isolating and purifying a soy protein (7S and 11S), moong, pea-globulin, pea
albumins, pca vicilins, pca lcgumins, latc cmbryogencsis abundant protcins such as
dchydrins, lentil proteins, chickpea protcins, olcosins, RuBisCo, prolamins (including but
not limited to pca, corn and sorghum), protcins with or without fat cmulsions, and non-
dairy cream fractions create crosslinked gels that are cheese-replicas, or any combination
thereof, preparing a protein solution comprising any combination of said isolated and
purified proteins, and cross-linking the proteins in the solution using transglutaminase. In
some embodiments, the soy proteins are used as isolated fractions, such as the 25
globulins, the 7S globulins or the 11S globulins. In some embodiments only the 7S
globulins are used as the soy protein.

For example, cross-linked non-dairy cheese replicas can be created using a protein
solution comprising soy protein alone ranging from 0.65% or higher weight/volume,
using pea-globulin alone, moong bean protein alone, pea-prolamin, or RuBisCo protein
alone ranging from 1% or any higher weight/volume.

As another example, cross-linked non-dairy cheese replicas can be created using a
protein solution comprising more than one isolated and purified protein. For example,
cross-linked non-dairy cheese replicas can be made using soy (7S and 118) plus peas-
globulin (pea-G), or soy (2S, 7S and 11S) plus RuBisCo. In some embodiments, the ratio
of soy (28, 7S and 11S) /pea-globulin or soy (2S, 7S and 11S) /RuBisCo can be about
1:5,1:4,1:3,1:2,1:1, 2:1, 3:1, 4:1, 5:1. Cross-linked non-dairy cheese replicas can be
made with a total protein amounts greater than 1%, at all possible ratios of the two
proteins, including but not limited to 1% soy: 4% pea-G, 2% soy: 4% pea-G, 2% soy:6%
pea-G, 4% soy:2% pea-G. Cross-linked non-dairy cheese- replicas can be made with soy
(2S, 7S and 118) plus RuBisCo with a total protein amounts greater than 1%, at all
possible ratios of the two proteins. In some embodiments, the ratio of moong

globulins/soy (7S and 11S) can be about 1:10, 1:9. 1:8. 1:7, 1:6, 1:5, 1:4, 1:3, 1:2, 1:1,
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2:1,3:1,4:1, 5:1,6:1, 7:1, 8:1, 9:1, or 10:1. Cross-linked non-dairy cheese- replicas can
be made with moong globulins plus soy (2S, 7S and 11S) with a total protein amounts
greater than 1%, at all possible ratios of the two proteins, including but not limited to 4%
moong: 1% soy, 4% moong: 2% soy, 2% moong: 4% soy, 6% moong: 1% soy, 6%
moong: 2% soy, 8% moong: 1% soy, 8% moong: 2% soy, and 10% moong:1% soy.
Cross-linked non-dairy cheese replicas can be made with moong protein plus peas-
globulin. In somc cmbodiments, the ratio of moong protcin/pca-G can be about 1:10, 1:9.
1:8.1:7,1:6, 1:5, 1:4, 1:3, 1:2, 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, or 10:1. In somc
cmbodiments, the non-dairy cheesc replica can be madce with a total protcin amounts
greater than 1%, at all possible ratios of the two proteins, including but not limited to 2%
moong: 4% pea, 4% moong: 2% pea, 4% moong: 4% pea, 6% moong: 2% pea. Cross-
linked non-dairy cheese- replicas can be made with any combination of plant based
proteins, including total isolated protein, and fractioned protein with a total protein
concentration of 1% or greater. Other examples of proteins used to made cheese replicas
including prolamins, late embryonic abundant proteins that can be used alone or in
combination of the above proteins.

In some embodiments, the cheese replica is made using cream fraction as a non-
dairy cheese source, cross-linked by enzymatic cross-linking or by denaturation. For
example, cross-linked non-dairy cheese- replicas have been made with cream fraction
alone from 5% to 100%. Cheese replicas made from crosslinking the cream fraction can
be modulated by the purification method of the cream fraction. For example, sunflower
cream fraction purified with a high pH wash, crosslinks very well, forming firm curd that
is white. In other cases, purification of the sunflower cream fraction from a urea wash,
does not crosslink well, and more crosslinking enzyme or more cream fraction is required
for curd formation. In even another case, sunflower cream fraction washed only at pH 7,
can result in a green/brown colored cheese.

In some embodiments, the cheese replica is made using a non-dairy cheese source
that comprises a cream fraction and a protein solution comprising one or more isolated
and purified proteins. Cross-linked non-dairy cheese-replicas can be made with purified
proteins and cream fraction. Cross-linked non-dairy cheese-replicas can be made with

soy plus sunflower cream fraction, with amounts including but not limited to 0.6% soy
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(7S and 11S): 20% cream, 2% soy (7S and 11S): 20% cream, 4% soy(7S and 11S), 20%
cream, 2% soy(7S and 11S): 10% cream, 4% soy(7S and 118): 10% cream, and 4%
soy(7S and 11S): 30% cream. Cross-linked non-dairy cheese- replicas can be made with
pea globulins plus cream, with amounts including but not limited to 4% pea globulins:
20% cream, 7% pea globulins: 20% cream, 7% pea globulins: 10% cream, 4% pea
globulins: 10% cream, 10% pea globulins: 20% cream. Cross-linked non-dairy cheese-
rcplicas can be made with moong plus sunflowcer crcam, with amounts including but not
limited to 4% moong: 20% crcam, 6% moong: 20% crcam, 8% moong: 20% crcam, 8%
moong: 10% crcam. Cross-linked non-dairy checsc- replicas can be made with multiple
purified proteins plus cream fraction, for example 2.5% pea globulins: 3% soy(7S and
11S): 20% sunflower cream, 2% pea globulins: 4% soy (7S and 11S): 20% sunflower
cream, 6% pea: 2% soy (7S and 115): 10% sunflower cream fraction. Cheese-replicas
made with purified proteins plus the addition of cream fraction can have an improved
creamy texture as compared to cheese-replicas made with purified proteins alone or made
with the cream fraction alone. For example, a cheese-replica made with with 4-8% pea
globulins plus 10-20% cream fraction, cross-linked by transglutaminase, results in a firm
but creamy non-dairy cheese replica as compared to a comparable non-dairy cheese
replica created with only purified proteins or the cream fraction alone, both of which
result in a more granular cheese replica. Cheese-replicas made with purified proteins
plus the addition of cream fraction can also hold oil well through aging. Such replicas
can exhibit minimal to no oil leakage in aging studies lasting a week or more. By
contrast, cheese replicas prepared from crosslinked washed cream fraction alone are firm
and hold a cheese form, are able to be diced, but may exhibit oil leakage with aging.
Surprisingly, it was found that addition of one or more isolated and purified proteins,
even trace amounts of isolated and purified proteins lower than 1%, significantly
minimizes oil leakage from the resulting cheese replica, as compared to a cheese replica
made using cream fraction alone. Addition of 0.65% wt/volume or more of isolated and
purified proteins to the cheese replica can significantly minimize oil leakage as compared
to a replica that does not comprise isolated and purified proteins.

The invention also provides methods of creating a non-dairy cheese replica with

improved melting profile. Some currently available non-dairy cheeses exhibit poor
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melting capabilities. Instead of exhibiting smooth melting, the non-dairy cheeses often
curdle during heating and are unable to melt smoothly. In some embodiments, the
method comprises solidifying a non-dairy cheese source by denaturation. By way of
example only, the property of meltability can be imparted to cheese replicas prepared by
mixing protein solutions mixed with one or more fats into an emulsion, then solidifying
the emulsion by denaturation. Exemplary methods of denaturation are described herein.
In somc cmbodiments, a protcin solutions, prceferably at concentrations >5% protcin, 18
homogenzicd with onc or morc oils at a concentration between 0.1-60%. The resulting
cmulsion can be subjccted to a heat-cool cycle whercin it is heated to a tempcraturc of
45-100C for 5-60 minutes and then cooled back. The gel can be incubated at a
temperature <=25C, preferably for 2-16 hours and then optionally drained through
cheesecloth. In some embodiments, the drained curds are ready to be shaped and aged or
processed further by heating or pressing.

As described herein, unfractionated pea globulins do not form reversible gels
between pH 4-9 and NaCl concentrations 0-1M. However, once fractionated (to >90%
purity as judged by gel electrophoresis) into vicilin (+ convicilin) and legumin, these
proteins can form reversible gels under certain conditions. Once purified (to >90% purity
as determined by gel electrophoresis), the 7S and 118 proteins from peas could be used to
obtain meltable gels under certain pH and NaCl conditions. Purified pea-7S proteins
could be induced to form a meltable gel at pH7 , 100mM NaCl. On the other hand,
purified pea-118S proteins formed meltable gels between pH 7-9 when NaCl concentration
was 300mM.

In some cases, cheese-replicas comprising proteins from plants sources other than
soybeans (such as moong bean globulins, pea proteins etc) can be induced to form
meltable gels by using them in combination with soy (7S and 11S). The mixture,
preferably at total protein concentrations of >5% (comprising > 0.2% soy proteins) can
then be emulsified with various oils or oil bodies and then taken through the heat-cool
cycle described above (e.g., heating to 95°C and cooling back to 25°C) to form meltable
gels. Melting salts are useful for helping form the meltable gel, as well as retaining

meltability for specific protein+ oil mixture (depending on protein, not oil).
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In some embodiments, the gels can be inoculated with microbial cultures to
improve flavor, texture and/or appearance of the cheese-replica. Microbes, such as
bacterial cultures (such as, e.g., Lactococci, Lactobacilli, Streptococci, and Propionii
bacteria) or molds (such as Pericillium,or Geotrichum) can be added at 0-1%
concentration to the non-dairy cheese source. The microbes can be combined with 0.5-
3% sugars (such as glucose, fructose, maltose, sucrose etc) at any point during the
cheese-making process. In some cmbodiments, the microbes and optionally sugars arc
addcd to the protcin-fat cmulsion during the cool-down phasc of the heat-cool cycle,
prcferably when the mixture is at or below 40C. The mixture can be held at this
temperature for 1hr and then cooled further before draining and shaping.

The meltability of the curds formed by denaturation, ¢.g., by a heat/cool cycle can
also be modulated by adjusting the pH and/or ionic strength of the protein mixture. For
example, protein solutions, preferably at concentrations >5%, can be induced to form
meltable gels by heat-cool cycling (heating to 45-100C and then cooling down to <=30C)
by maintaining pH of the solution between 3-9 and an ionic strength between 0-0.5M
sodium chloride.

The appearance of curds formed by heat-cool method can also be modulated by
pH and ionic strength of the solution. By way of example only, a solution of moong 8S
globulins comprising 200 mM sodium chloride and kept at pH 8-9 form opaque curds
greyish in color. However, when the ionic strength of the solution is lowered (50mM
sodium chloride), the appearance of the gel changes to a translucent white-light grey.

In some embodiments, various combinations of the heat-cool method and
crosslinking (TG) are used to modulate the appearance, texture and meltability of the
cheese-replicas. For example, a solution of 6% soy (7S and 11S) can be subject to the
heat-cool method to obtain curds that readily and reversibly melt. In addition, if
transglutaminase (0.1%) is added to the curd at during the cool down phase, preferably at

40C, the resulting curds are more granular in appearance and melt more controllably.

Stretching:
In some embodiments, the cheese replica is made to form stretchy strings upon

heating (“stretchy cheese replica™). A stretchy cheese replica can be made, for example,
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by using mixtures that comprise isolated and purified plant proteins such as, e.g., pea,
moong and soy globulins, albumins, prolamins (zeins, pea prolamins) and late embryonic
stage abundant proteins (LEAS). Sources of these proteins include, by way of example
only, cereal grains including, ¢.g., barley, wheat, legumes such as, e.g., moong, plants
from the Arabidopsis genus, and S. cereviseae. These proteins can be used at varying
concentrations, preferably >5%, in solution. The protein solution can be mixed with 0-
60% fat to crcatc an cmulsion. In somc cmbodiments, the protcin solution compriscs
isolatcd and purificd prolamins. In somc cmbodiments, the prolamins arc isolatcd from
pcas. Thc addition of thesc prolamins incrcascs stretching.

The emulsion can be solidified by crosslinking or by heat-cooling or a
combination of both crosslinking and heat-cooling. In some cases, 0-2% melting salts are
used to improve meltability of the gels. In some cases, 0-1% microbial cultures could be
added to improve texture and flavor of the cheese-replicas.

The stretchy cheese replica can be prepared using a number of non-dairy cheese
sources, including but not limited to non-dairy cream fractions, purified proteins, non-
dairy milk, e.g., nut milks, protein solutions comprising one or more isolated and purified
proteins, emulsions of isolated proteins and isolated fats, or any combination thercof. In
some embodiments, the non-dairy cheese source is a non-dairy milk isolated from plant
sources with isolated and purified pea prolamin proteins, zein (purified corn prolamins)
added therein. In some embodiments, the pea prolamins are added to achieve a
concentration of 0.1-10%, or 0.5-8%. The addition of pea prolamins or zein to the non-
dairy milk can improve stretchability of the resulting cheese replica, as compared to a
cheese replica made with just non-dairy milk.

In some embodiments, stretching in cheese replicas can be improved by
incorporating oacervates. Coacervates may be used as-is to form stretchable cheeses, or
combined with other proteins with/without use of crosslinking enzymes such as
transglutaminase to form cheese replicas with stretching properties.

Stretching also can be increased by adding starches, including but not limited to
xanthan gum, carrageenan, cassia gum, konjac gum, methylcellulose and hydroxypropyl
methylcellulose, hydroxypropyl, alginates, guar, locust bean gum, pectin and gum

arabic. The gum may be added to achieve a final concentration of 0.01-4%, or 0.05-2%.
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In some embodiments, the gum is xanthan gum. Additing xanthan gum to the non-dairy
cheese source can increase the stickiness of the curd after solidifying, which thus can
increase the stretchability of the resulting cheese replica. Xanthan gum added from
0.05% to 2% to plant based emulsions including but not limited to non-dairy cream
fractions, purified proteins, nut milks, protein fat emulsions, or a mixture of these
components, increased the stickiness of the curd, allowing for the cheese to stretch. The
addition of xanthan gum can incrcasc strctching of an othcrwisc non-strctching checsc

rcplica, or can incrcasc the stretching of a stretchy cheesce replica.

Hard Cheeses

In another aspect, the invention provides a method of preparing a firm cheese
replica that mimics the texture, flavor, and firmness of a hard cheese, such as parmesan or
Cheddar. In some embodiments, a non-dairy milk is inoculated with thermophilic
bacteria cultures before solidifying into a gel. The temperature may be increased during
the solidification to allow the curd to release more whey. The curd can be cut into
smaller pieces, e.g., 1/2 inch squares. The smaller pieces can be allowed to acidify. The
smaller picces can be allowed to solidify for 10 minutes while still suspended in their
own whey. After acidification, the curd can be broken into smaller pieces, ¢.g., pea-sized
pieces by, for example, whisking. The temperature of the whey/coagulum can be
increased by 2 degrees every five minutes until a desired curd temperature is reached.
The desired internal temperature can be 50-200°F. The curd can be stirred, e.g., every 10
minutes to prevent reaggregating. The temperature can be raised to 125-130°F. The
curds can be separated and drained to form a hard cheese replica. The hard cheese
replica can optionally be aged.

The cheese replicas may be ripened in a way similar to traditional cheese. For
example, surface mold may be allowed to grow to create a rind. In order to create a rind
or color, the process may introduce certain bacteria to the cheese replicas in the ripening
process. By way of example only, Brevibacterium linens can be introduced to produce an

orange color and pungent aroma to the cheese replica.
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In some embodiments, the cheese replica can have edible materials added (e.g.
herbs, pepper, spices) on its surface to enhance flavor or add to the visual appeal of the
product. In some embodiments the edible materials are embedded in the cheese replica.

The cheese replicas may be modified to have or not have a rind, may be coated in
wax, and may have craters or veins typical to blue cheese. The cheese replicas may be
spreadable, such as cream cheese. The cheese replicas can contain flavor additives, for
cxamplc: trufflc, mushrooms, nuts, herbs, chives, and other flavors.

In somc cmbodiments, the cheesce replica can be shaped. For cxamplc the checse
rcplica can be shaped in a basket or a mold. In some cmbodiments the cheese replica is
pressed, for example with a weight. The pressing can help expel any additional liquid
from the cheese replica.

In some embodiments the production of the cheese replica includes a waxing step.
In one embodiment the waxing procedure is as follows: Cut food-grade paraffin wax into
Ya-inch pieces. Place in double boiler and heat wax to 210°F. Place cheese replicas in
standard freezer for fifteen minutes to reduce temperature of cheese replicas to 33°F.
Using 3-grams of melted wax per piece, brush wax onto cheese replicas one side at a
time. Placed waxed cheese replicas onto clean waxed paper on aging racks. Age waxed
cheese replicas in aging room at 36°F with 75% humidity, for example for six months.
In some embodiments the aging room is between 33-70°F. In some embodiments the
humidity of the aging room is altered to aid in rind formation. In some embodiments the
waxed cheese is stored for years, for example for 2 years or more.

In some embodiments the production of the cheese replica includes a smoking
step. In some embodiments the cheese replica is cold smoked. In some embodiments the
cheese replica is smoked at the curd stage or prior to the curd stage. In some
embodiments the cheese replica is smoked after the cheese replica is formed. In some
embodiment the smoking procedure is as follows: Soak wood chips for six hours. Drain
chips of all water and place in smoking unit. Ignite smoker and as soon as chips have
fully ignited, snuff out flames to create smoke-filled unit. Place cheese replicas on racks
in smoker for five minutes per side. Remove from smoker and place on cooling racks.

Place cheese replicas in cooling room for 24 hours, at 36°F. In various embodiments
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smoking times and cooling times and temperatures will be adjusted according to the

particular cheese replica and particular desired taste profile.

EXAMPLES
EXAMPLE 1: The use of enzymes to improve non-dairy cheese replica texture

Soft ripened (SR) cheese replicas were created with proteases and lipases added at
diffcrent time points and cvaluated for the ability of the protcascs and lipascs to modulate
the texturc of the replicas. Eighteen checsc replicas were made with pastcurized almond
and macadamia nut milk (scc Examplc 20). The nut milk was culturcd with 0.03%
MAI11, 0.15% Flora Danica, 0.0045% Geotrichum candidum, 0.009% Penicillium
candidum, and 0.007% Debaryomyces hansenii cultures, then crosslinked with 0.5%
transglutaminase (ACTIVA TI, from Ajinomoto). Five different combinations of a
protease and/or a lipase were examined, along with three controls without protease or
lipase as follows: A = papain 0.02%, B= Fromase'™ (an aspartic protease from
Rizomucor with a similar specificity to chymosin from rennet), 0.004%, C= papain
0.01% + Fromase™ 0.002%, D= papain 0.02% + Lipase G 0.001%, E = papain 0.01%,
PC lipase 0.0001% and F= control. The protecases and lipases were added at these three
times: (i) with the cultures, (ii) after crosslinking had started (after TG hour), and (iii)
after draining the whey.

The cheese replicas were evaluated by blind taste testers and by texture analysis
(see FIG. 1 and FIG. 2.). The tasters rated the cheese replicas from 1-5 as follows: 1: too
soft, 2: creamy yet stays intact (e.g., wedge stays intact), 3: slightly too firm, 4: much too
firm and 5: rubbery, and breakable. FIG. 1 depicts the average texture scores of the above
cheese replicas as determined by taste testers. As shown in FIG. 1, the cheese replicas
with added proteases (samples A-E, referred to as 1-5 in FIG. 1) were mostly rated as
“creamy and wedge stays intact” and were significantly creamier and softer than cheese
replicas without any proteases. The control replicas with no proteases were mostly rated
as “much too firm.” The data indicate the addition of proteases can increase the
creaminess of the cheese replica.

The cheese replicas also were tested for firmness using a texture analyzer (texture

Technologies XT plus). FIG. 2 depicts firmness of each of the soft ripened cheese
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replicas with the addition of proteases as determined by the texture analyzes. As shown
in FIG. 2, the cheese replicas with proteases had a much softer texture than the cheese
replicas without proteases. The data indicates the addition of proteases can decrease the
firmness of the cheese replica. The data from the texture analyzer supports the data

collected by taste testers.

EXAMPLE 2: The use of enzymes to improve non-dairy cheese replica flavor
(to create flavor that is indistinguishable from a comparable dairy cheese).

Soft fresh (SF) cheese replicas (Example 21) created with protcascs and lipascs
added at different times during the creation of the cheese replicas were evaluated for the
ability of the proteases and lipases to modulate the flavor of the non-dairy cheese
replicas. Eighteen cheese replicas were made with pasteurized almond and macadamia
nut milk as detailed in Example 1. Five different combinations of protcase and/or lipase
mixtures were examined, along with three controls without protease or lipase as follows:
A =Fromase™ (.004%, B = Papain 0.02% + Lipase G 0.001%, C = control (no protease
or lipase), D = Papain 0.02%, E = Papain 0.01% + Fromase™ 0.002%, and F = Papain
0.01% + PC lipase 0.0001%. The proteases and lipases were added at these three times:
with the cultures, after crosslinking had started, and after draining the whey.

Blind taste testers and GCMS were used to evaluate the cheese replicas for a
variety of flavors. FIG. 3A depicts the sum of the preference scores from 12 blind taste
testers. Each test tester rated the cheese replica from 1-3, 1 being the favorite, 2 being all
the rest, and 3 being the least favorite. Figure 3B depicts the sum of the flavor scores
from 12 blind taste testers. Each taste tester rated the cheese replicas from 1-5, 1 being
the best flavor (sweet, fermented, fresh, little sharp, salt), 5 being the worst flavor (off
flavors: nutty, plastic, metallic).

The tasters also rated the replicas for the following: how much they liked the
flavor, their overall preferred cheese replica, the amount of acidity and the amount of
buttery flavor. The rating was from 1-5, with 1 being the most liked for flavor or the
overall favorite, or 1 being least amount for acidity or buttery flavor.

Overall preference: The least preferred cheese replicas were the three controls,

which had no protease and lipases added; these were less liked than all of the cheese
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replicas that contained proteases and/or lipases and were significantly (p<<0.05, two-tailed
T-test) less liked than the cheese replicas that contained either papain 0.02%, or papain
0.01% and Fromase™ 0.002% . The most preferred cheese replica had papain at 0.02%
added after draining the whey.

Flavor preference: The cheese replicas least liked for flavor were the three
controls, which had no added proteases or lipases. These were less liked than all of the
chcese replicas that contained protcascs and/or lipascs, and were significantly (p<0.05,
two-tailcd T-test) less liked than the cheesc replicas that contained papain 0.02%, and the
chccesce replicas with papain 0.01% and Fromasc™ 0.002%. The most preferred cheese
replicas contained either papain at 0.02%, papain at 0.01% or papain 0.01% plus 0.002%
Fromase™, added after draining the whey.

Buttery flavor: FIG. 4 depicts the butteriness score for the cheese replica as
determined by taste testers. Each test tester rated the cheese replicas from 1-5, 1 being the
least buttery (no butter taste), 3 (good amount of butter taste), and 5 (too much butter
taste). The least buttery cheese replicas were the three controls, which had no added
proteases or lipases. These were less buttery than the cheese replicas that contained
proteases and/or lipases, and were significantly (p<0.05, two-tailed T-test) less buttery
than the cheese replicas that contained papain 0.02% and papain 0.01% and Fromase™
0.002%. The most buttery cheese replicas were created by adding either papain at 0.02%,
papain 0.01% or 0.01% papain plus 0.002% Fromase™, after draining the whey.

Acidity: FIG. 5 depicts acidity scores of cheese replicas. Each test tester rated the
cheese replicas from 1-5, 1 being the least acidity (no acidity), 3 (good amount of
acidity), and 5 (too much acidity). The amount of acidity varied little among the samples.

The cheese replicas were also evaluated using GCMS. The volatile chemicals
were isolated from the head space around the cheese replicas homogenized in 400 mM
NaCl. These aroma chemicals were identified using GCMS, and the peaks further
evaluated to identify the compounds in each cheese replica sample. This set of cheese
replicas with and without proteases and lipases were compared for the chemical
compounds in each sample to identify compounds created by the presence of protease
and/ or lipases. The control cheese replicas without any proteases or lipases were found

to have the least amount of two known buttery compounds: 2, 3, butanedione and acetoin.
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The sample with papain at 0.02% added after draining the whey had the greatest amount
of both 2, 3, butanedione and acetoin compared to all other samples. The amount of 2, 3,
butanedione in this sample was 30 fold higher than its control with no added proteases or
lipases, and acetoin was greater than 10-fold higher in the sample containing papain
added after draining the whey, compared to the control. The GCMS results were
consistent with the tasting results, which showed that adding papain at 0.02% after
draining thc whey rcsulted in the most buttery tasting cheesc replica. Table 1 depicts the
rclative amounts of buttcry compounds identificd by GCMS that vary among the samplcs
with diffcrent protcascs and lipascs, and that also vary depending on when in the cheese-
replica-making process the proteases and lipases are added. The amount of each flavor
component is shown using a qualitative scale. Where there is no symbol, the molecule
was present below detection levels. The number of + signs designates the relative
amount of the target molecule detected in the experiment, where ++++ is more than +++

and significantly more than +.

TABLE 1
Timing of adding proteases and lipases
with after
cultures after TG | draining
2, 3, Butancdione - - ; § . :
A = FromascTM 0.004% (sarnplcs 1, 7 13) + +++ ++
B = Papain 0.02% + Lipasc G 0.001%
(samples: 2, 8, 14) +++ + +
C = control (no proteases or lipases),
(samples: 3,9, 15)
D = Papain 0.02%, (samples: 4, 10, 16) +++ ++ 4+
E = Papain 0.01% + FromaseTM 0.002%
(samples: 5, 11, 17) +++ +++ +++
F = Papain 0.01% + PC lipase 0.0001%
(samples: 6, 12, 18) ++++ +++ -+
Acetoin - - - - g 5 5 5 5
A = FromaseTM 0. 004% (samples 1, 7 13) + ++++ ++
B = Papain 0.02% + Lipase G 0.001%
(samplcs 2, 8, 14) ++ + +
C = control (no proteases or lipase), (samples
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3,9,15)

D = Papain 0.02%, (samples: 4, 10, 16) ++ ++ 44+

E = Papain 0.01% + FromaseTM 0.002%

(samples: 5, 11, 17) ++ 4 +++

F = Papain 0.01% + PC lipase 0.0001%

(samples: 6, 12, 18) +++ ++ -+

EXAMPLE 3 - Selection of desired lactic acid bacteria

Twenty-one (21) individual bacterial strains were isolated from the commercial
products MA11, MA14, MA19 and Flora Danica. These mixed direct vat cultures were
plated on non-selective media and screened by PCR with primers (Table 3) that were
designed specifically to distinguish among the various strains (Table 2, where LLL refers
to Lactococcus lactis lactis, LLC refers to Lactococcus lactis cremoris, LM refers to
Leuconostoc mesenteroides, and LLBD refers to Lactococcus lactis biovar diacetylactis.
Table 2 depicts the individual isolated strains from the starter cultures. The first column
identifies the source of the isolated strains, and the first row depicts the bacterial
subspecies classification of the individual strains. In some cases it was exploited that
certain strains, ¢.g., LLC, grew poorly on certain media (e.g., LB+ glucose) and the

smallest colonies were selected for PCR analysis.

Table 2
List of isolated bacterial strains.

Source LLL LLC LM LLBD Other
MAI1l LF5 LF7 LEF2
MA14 LF24LF27 { LF43

LF40
MA19 LF28 LF33
Flora LF16 LF5 { LF1I5L { LF21LF53 { LF13 LF14 LF49 LF51
Danica 0 F54LF5 undefined

LF17 5 species of

lactococcus

Table 3 depicts the primers used for sequence analysis of the isolated strains.

Primer sets 1-3 (primer 1 pair, SEQ ID NOs: 1-2; primer 2 pair, SEQ ID NOs: 3-4;
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primer pair 3, SEQ ID NOs. 5-6):were used in preliminary identification of LLL, LLC
and LLBD strains. Primer pair 4 (SEQ ID NOs. 5 and 6) was used to identify LM strains.
TABLE 3

List of primers.

Primer Forward primer (5’23) Reverse primer (5° 2 3°)

Primer 1 | TATGAAAGGAACTTATCTTAAAGTT | ATTTTCAATCTCCATTTTTTAGAGT

Primer 2 | ATTCTTGATTTCAAAAAACCTGATT | AAATTGATTGAAGTCGGTCAAAAGT

Primer 3 | CAAAGTTCTTTGACATTATGTTG CTAATGATGATTTAGATATGATGAC

Primer 4 | CCAGACTCCTACGGGAGGCAGC CTTGTGCGGGCCCCCGTCAATTC

Strains were further identificd by scquencing the PCR products and by carrying
out more extensive whole genome sequence analysis. Phenotypic analysis included:
growth on Reddy's selective medium, pH profile in nut media, sugar fermentation,
GCMS, and the tasting of curd and cheese replicas produced with individual strains.
Chccesc replica tastings were blinded to the tasters and carricd out multiple times. The
tasting results were evaluated for statistical significance.

The effect of selected strains on pH of filtered nut media was also tested. Nut
media was incubated with LF2, LF5, or a 1:1 ratio of LF2 and LF5 strains for at least 17
hours, and the pH sampled at different time points. FIG. 6 depicts the effect of LF2 and
LFS5 strains on pH of filtered nut medium. LF2 (an LLC isolated from MA11) lowered
the pH in filtered nut medium from 6.25 to 5.35 at T 17h, whereas LFS5 (an LLL isolated

from the same commercial mix) lowered the pH to 4.23 in the same time period.

EXAMPLE 4 - The use of specific lactic acid bacteria to produce desired
flavors

The individual strains identified in Example 3 were used to make SF cheese
replicas (see Example 21). Combinations of LF2, LF5 and LF7 (including 1/3 each) and
combinations of LF2 and LF5 (including 1/2 cach) wcre liked as well or better than
MAI11 in blind curd and cheese replica tastings.

A 50:50 mixture of LF2:LF5 was tested over a 4 x range of bacterial cell

concentration at inoculation, from 1.5 x 10® cfu/ml — 3.8 x 107 cfu/ml per strain, and
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found to result in the same final pH (4.3) as MA11 (at an inoculum concentration of 3 x
10® cfu/ml). Tasters found no significant flavor difference among samples in this
inoculum range.

In blind taste tests, SR cheese replicas (see Example 20) made with isolated
strains of LLL, LLC, LLBD and LM (e.g., a mixture of LF2, LF5, LF21 and LF14) were
as well liked as or preferred to samples made with Flora Danica (FD).

SF cheesce replicas (Example 21) also were preparcd using individual strains to
better characterize the flavor and texture profiles contributed by cach strain. The results
of thce tastc test/texturc preference tests arc depicted in Tablce 4.

TABLE 4
Texture and flavor of cheese replicas made with various starter cultures and

isolated bacterial strains

Strain Average Texture Predominant Flavors Less Dominant Flavors
Score
LLBD (MD88) 2 Buttery = nutty Sour
LM (LM57) 1.11 Buttcry = sour Nutty = sweet > tloral = woody
LF2 (LLC) 1.44 Sour > buttery > nutty Bitter = sweet
LF5 (LLL) 1.67 Sour > buttery = nutty sweet

Predominant = more than 50% of tasters scored the flavor as present; Less dominant = a
third or more of the tasters scored the flavor as present. Texture was scored on a scale of
1 -5, where 1 = softest, and 2 = ideal texture for a SF cheese replica.

Some of the observations in the tasting studies included:

Cheese replicas made with LM alone had a much softer texture than cheese
replicas made with LLBD alone.

Cheese replicas made with LM alone had a predominantly sour flavor. Samples
also were quite buttery, but not as much so as those made with LLBD alone. Other
prominent flavors in cheese replicas made with LM alone included nutty, sweet, floral
and woody.

Cheese replicas made with LLBD alone had a predominantly buttery taste. They
also were sour, but less so than samples made with LM. LLBD samples also had a nuttier
and sweeter flavor than cheese replicas made with LM. Other prominent LLBD flavors

included fruity and floral.
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Cheese replicas made with LLC may have more bitter and sour flavors than those

made with LLL alone.

EXAMPLE 5: EFFECT OF ADDED SUGARS ON FLAVOR
PRODUCTION IN SF CHEESE REPLICAS

SF cheese replicas were prepared using the standard SF recipe (see Example 21).
Each coagulation was inoculatcd with cither LMS57 (LM, commcrcial product) or MDES
(LLBD, commcrcial product). Sugar (glucosc, fructosc, sucrosc, or maltosc) at 20 mM
final concentration was added to cach samplc cxcept for the no added sugar control. Nut
milk formula is about 55 mM sucrose with negligible amounts of glucose, fructose, and
maltose. SF cheese replicas were taste tested by 10 individuals blinded to the identity of
the cheese replicas.

Table 5 depicts a listing of cheese replica samples and their respective
bacterial/sugar experimental conditions.

TABLE 5

List of cheese replica samples and description.

Description

LM57 no added sugar
LM57 + 20 mM Glucose
LM57 + 20 mM Fructose
LMS57 + 20 mM Sucrose
LM57 + 20 mM Maltose
MDS88 no added sugar

wn
2
o]
=
@]

im0 W >

MD88 + 20 mM Glucosc
MDS8E + 20 mM Fructose
MDS&E + 20 mM Sucrose
MD&8 + 20 mM Maltose

R st o'

Tasters were asked to score one point for each flavor tasted from the following
categories: buttery, nutty, sweet, sour, fruity, floral, bitter, earthy and nutty. For example,
a cheese replica judged to be buttery by all ten tasters would receive a score of 10. Flavor
scores for each sample are summarized in Tables 6A & 6B. Combined flavor scores for

each strain, irrespective of added sugar, are shown in Table 6C.
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TABLE 6A
Effect of added sugar on flavors produced by LM

Flavor no added sugar | glucose | fructose | sucrose | maltose
buttery 8 7 4 6 4
nutty 4 2 3 4 2
sweet 4 1 1 2 4
sour 8 8 9 7 8
fruity 0 1 1 1 2
floral 3 1 1 2 2
bitter 1 1 0 1 0
carthy 2 2 0 1 0
woody 3 1 2 2 0
TABLE 6B

Effect of added sugar on flavors produced by LLLBD

Flavor no added : glucose fructose sucrose |} maltose
sugar
buttery 6 9 9 8 9
nutty 6 5 6 5 3
sweet 2 6 3 5 3
sour 4 4 4 3 4
fruity 2 2 1 1 2
floral 2 3 1 1 0
bitter 1 1 1 1 0
carthy 1 1 1 0 2
woody 0 0 0 1 1
TABLE 6C
Flavors produced by LM (LM57) and LLBD (MDS88), irrespective of added sugars

Flavor LM LLBD

buttery 29 41

nutty 15 25

sweet 12 19

sour 40 19
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fruity 5 8
floral 9 7
bitter 3 4
carthy 5 5
woody 8 2

The predominant flavors that the tasters detected were buttery, sour, nutty and

sweet. A number of differences were observed between LM and LLBD samples. Both

sample sets scored high for buttery flavor, but the presence of added sugar affected

butteriness differently, uniformly increasing this flavor in LLBD samples but tending to

decrease it in LM samples (FIG. 7, see Table 5 for a description of each sample).

Samples cultured with LM were rated more sour than samples made with LLBD, and

sourness was relatively unaffected by the presence of added sugar. FIG. 8 shows the

combined buttery and sourness scores irrespective of added sugar.

Likewise differences were observed between the two strains for nuttiness and

sweetness. Overall, samples made with LM are less nutty and less sweet than samples

made with LLBD (see FIGs. 9 & 10).

Each cheese replica was subjected to analysis by GC-MS. The results are

summarized in Table 7.

TABLE 7
Volatile flavor Sugar LLBD LM
compound
Octane All conditions - -
Ethanol + Maltose +++ +
Ethanol No added sugars ++ +
2,3-Butanedione | All conditions + ++
Acetoin No sugar or +sucrose +++ ++
Acctoin + othcr sugars +++ +
Butanoic acid All conditions +++ ++
2-heptanone No added sugars - -
2-heptanone + Glucose +++ +
Nonanol No added sugars - +
Nonanol + Glucose - ++
Acetic Acid +Sucrose or tmaltose | ++++ +++
Acetic Acid No added sugars —++++ ++
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Acetic Acid + Glucose -+t +
Acctic Acid + Frucose et T
1,3-Butanediol All conditions —+++ 4+

From thcsc data, the following conclusions were rcached:

Sourness: Cheese replicas made with LM alone have a predominantly sour flavor.
Samples made with LLBD are also sour, but less so than those made with LM. Acetic
acid was produced by both LLBD and LM: more was produced by LLBD than LM.
Although sucrose and maltose increased acetic acid production by LM and glucose and
fructose reduced it, sugar did not seem to affect the tasters’ perception of sour flavor. It is
likely that acetic acid is not the only sour flavor compound produced by these strains.

Butteriness: Both LM and LLBD samples have prominent buttery flavors, with
LLBD overall more buttery than LM. There are three buttery flavor compounds produced
by both strains: 2,3-butanedione, acetoin, and butanoic acid. LM produces more 2,3-
butanedione, and LLBD produces more acetoin and butanoic acid. Glucose, fructose and
maltose decrease the amount of acetoin produced by LM, and tasters likewise found
samples made with fructose and maltose to be the least buttery. Overall added sugar
appears to increase butteriness for LLBD samples.

LLBD samples also have a nuttier and sweeter flavor than cheese replicas made

with LM. Sweetness may increase with LLBD with added sugar.

EXAMPLE 7 - TITRATION OF NUT MILK CREAM AND SKIM
FRACTIONS TO MAKE CHEESE REPLICAS

Typically, the nuts milks are prepared from a 55:45 mixture of almond milk to
macadamia milk with the following recipe:

49.45 % almond skim

22.40% macadamia skim

5.12 % almond cream (which is ~59% fat) (see Example 1 of WO 2013/010037)

23.02 % macadamia cream (which is ~63% fat)

This recipe contains 28% cream (5.12 % almond cream plus 23.02 % mac
cream). The percentage of fat in this formulation is approximately 17.5 g fat/ 100 g

formula.
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The ratio of almonds to macadamias was changed to 78:22 (23.6% almond skim,
7 % almond cream, 4.7% macadamia nut skim, 4% macadamia nut cream), maintaining
28% cream, and carried out blind tastings. SF cheese replicas made with this formulation

were liked as much as the 45:55 mix, and were indistinguishable in flavor and texture.

EXAMPLE 8§ CONTROL OF FAT RETENTION

Chcesc replicas were made with different types and different amounts of fat and
comparcd for their ability to rctain fat. The cheese replicas were all made with a 4%
solution of moong &S protcin homogcnized with cach of the following: the sunflower
crecam fraction from 5-40%, sunflower oil from 5-40%, or palm oil from 5-40%, cach
emulsion was heated to 95°C and then cooled back to 30°C. At 30°C, 0.03% MAI11 and
1% glucose was added to both samples. The mixtures were then incubated at 25°C
overnight, followed by the non-gelled liquid being drained through cheesecloth.

All the cheese replica gels were compared for their ability to retain fat at room
temperature and upon heating up to 100°C. The non-dairy cheese replicas with 4%
moong protein, and the sunflower cream fraction (all tested amounts from 5% to 40%)
had no fat leakage at room temperature, and no fat leakage upon heating to 100°C. The
cheese replica gels made with 4% moong protein, and 10% to 40% sunflower oil all had
fat leakage at room temperature, and even greater oil leakage upon heating. Oil leakage
was seen for cheese replica gels made with 4% moong protein, and 5% sunflower oil
upon heading. The cheese replica gels made with 4% moong protein and 20% to 40%
palm oil all had fat leakage at room temperature, and even greater oil leakage upon
heating. Oil leakage was seen for cheese gels made with 4% moong protein, and 10%

palm oil upon heating.

EXAMPLE 9: PURIFICATION OF DESIRED PROTEINS

All steps were carried out at 4°C or room temperature. Centrifugation steps were
at 8000 g for 20 mins, 4°C or room temperature. The flour is suspended in a specific
buffer, the suspension is centrifuged and the supernatant is microfiltered through a 0.2

micron PES membrane and then concentrated by ultrafiltration on a 3 kDa, 5 kDa, or 10
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kDa molecular weight cutoff PES membrane on a Spectrum Labs KrosFlo hollow fiber

tangential flow filtration system.

Once fractionated, all ammonium sulfate precipitate fractions of interest were
stored at -20°C until further use. Prior to their use in experiments, the precipitates were
resuspended in 10 volumes of 50 mM K Phosphate buffer, pH 7.4, + 0.5 M NaCl. The
suspensions were centrifuged and the supernatants microfiltered through a 0.2 micron
PES membrane and then concentrated by ultrafiltration on a 3 kDa, 5 kDa, or 10 kDa
molecular weight cutoff PES membrane on a Spectrum Labs KrosFlo hollow fiber
tangential flow filtration system. Protein composition at individual fractionation steps
was monitored by SDS-PAGE and protein concentrations were measured by standard
UV-Vis methods.

@) Pea-albumins: Dry green or yellow pea flour was used as a source of pea
albumins. The flour was suspended in 10 volumes of 50 mM sodium acetate buffer pH 5
and stirred for 1 hr. Soluble protein was separated from un-extracted protein and pea seed
debris by either centrifugation (8000 g, 20 minutes) or filtration through a 5 micron filter.
Supernatant or filtrate, respectively, was collected. To this crude protein extract, solid
ammonium sulfate was added to 50% wt/v saturation. The solution was stirred for 1 hour
and then centrifuged. To the supernatant from this step, ammonium sulfate was added to
bring to 90% wt/v saturation. The solution was stirred for 1 hour, and then centrifuged to
collect the pea albumin proteins in the pellet. The pellet was stored at -20°C until further
use. Protein was recovered from the pellet and prepared for use as described above, with
the exception that final buffer can contain 0-500 mM sodium chloride.

In some embodiments, the flour was suspended in 10 volumes of 50 mM NacCl,
pH 3.8 and stirred for 1 hour. Soluble protein was separated from un-extracted protein
and pea seed debris by centrifugation (8000 g, 20 minutes). The supernatant was
collected and filtered through a 0.2 micron membrane and concentrated using a 10 kD
molecular weight cutoff PES membrane.

(i1) Pca-globulins: Dry grcen pea flour was uscd to cxtract pca globulin
protcins. The flour was suspendced in 10 volumes of 50 mM potassium phosphatc bufter

pH 8 and 0.4M sodium chloridc and stirrcd for 1hr. Solublc protcin was scparated from
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pea seed debris by centrifugation. The supernatant was subjected to ammonium sulfate
fractionation in two steps at 50% and 80% saturation. The 80% pellet containing
globulins of interest was stored at -20°C until further use. Protein was recovered from the
pellet and prepared for use as described above.

ii1) Soybean 7S and 11S globulins: Globulins from soybean flour were isolated by
first suspending lowfat/defatted soy flour in 4-15 volumes of 10 (or 20) mM potassium
phosphatc pH 7.4. The slurry was centrifuged at 8000 rcf for 20 mins or clarificd by 5
micron filtration and the supcrnatant was collected. The crudce protein cxtract containcd
both thc 7S and 118 globulins. The solution then was 0.2 micron filtered and
concentrated using a 10 kDa molecular weight cutoff PES membrane on a Spectrum Labs
KrosFlo hollow fiber tangential flow filtration system or by passing over anion-exchange
resin prior to use in experiments. The 11S globulins were separated from the 7S proteins
by isoclectric precipitation. The pH of the crude protein extract was adjusted to 6.4 with
dilute HCI, stirred for 30 min-1 hr and then centrifuged to collect the 118 precipitate and
7S proteins in the supernatant. The 118 fraction was resuspended with 10mM Potassium
phosphate pH 7.4 and the protein fractions were microfiltered and concentrated prior to
use.

Soybean proteins also can be extracted by suspending the defatted soy flour in 4-
15 volumes (e.g., 5 volumes) of 20 mM sodium carbonate, pH 9 (or water, pH adjusted to
9 after addition of the flour) or 20 mM potassium phosphate buffer pH 7.4 and 100 mM
sodium chloride to decrease off-flavors in the purified protein. The slurry is stirred for
one hour and centrifuged at 8000 xg for 20 minutes. The extracted proteins are
ultrafiltered and then processed as above or alternatively, the supernatant was collected
and filtered through a 0.2 micron membrane and concentrated using a 10 KDa cutoff PES
membrane.

(iv) Moong bean 8S globulins: Moong bean flour was used to extract 8S
globulins by first suspending the flour in 4 volumes of 50 mM KPhosphate buffer pH 7
(+ 0.5M NacCl for lab scale purifications). After centrifugation, proteins in the
supernatant were fractionated by addition of ammonium sulfate in 2 steps at 50% and

90% saturation respectively. The precipitate from the 90% fraction contained the 8S
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globulins and was saved at -20°C until further use. Protein was recovered from the pellet
and prepared for use as described above.

Moong bean globulins also can be extracted by suspending the flour in 4 volumes
of 20 mM sodium carbonate buffer, pH 9 (or water adjusted to pH 9 after addition of the
moong flour) to reduce off-flavors in the purified protein fractions. The slurry is
centrifuged (or filtered) to remove solids, ultrafiltered and then processed as described
abovc.

W) Latc ecmbryogencsis abundant protcins: Flour (including but not limitcd to
moong bcan and soy flour) was suspended in 20 mM Tris—HCI, pH 8.0, 10 mM NacCl,
and stirred at room temperature for 1 hour then centrifuged. Acid (HCI or acetic acid)
was added to the supernatant to a 5% concentration (v/v), stirred at room temperature
then centrifuged. The supernatant was heated to 95°C for 15 minutes, and then
centrifuged. The supernatant was precipitated by adding Trichoroacetic acid to 25%,
centrifuged, then washed with acetone. Heating and acid wash steps can be carried out in
the reverse direction as well.

(vi)  Pea-Prolamins: Dry green pea flour was suspended in 5x (w/v) 60%
cthanol, stirred at room temperature for one hour, then centrifuged (7000g, 20min) and
the supernatant collected. The ethanol in the supernatant was evaporated by heating the
solution to 85°C and then cooling to room temperature. Ice-cold acetone was added (1: 4
v/v) to precipitate the proteins. The solution then was centrifuged (4000g, 20min), and
protein recovered as the light-beige colored pellet.

(vil)  Zein-Prolamins: Corn protein concentration or flour was suspended in 5x
(w/v) 60% ethanol, stirred at room temperature for one hour, then centrifuged. Ethanol in
supernatant was evaporated with heat, and then the solution is centrifuged, and the
protein recovered as the pellet.

(viii) RuBisCO was fractionated from alfalfa greens by first grinding leaves
with 4 volumes of cold 50 mM potassium phosphate buffer pH 7.4 buffer (0.5M NaCl +
2mM DTT + 1mM EDTA) in a blender. The resulting slurry was centrifuged to remove
debris, and the supernatant (crude lysate) was used in further purification steps. Proteins
in the crude lysate were fractionated by addition of ammonium sulfate to 30% (wt/v)

saturation. The solution was stirred for 1hr and then centrifuged. The pellet from this step
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was discarded and additional ammonium sulfate was added to the supernatant to 50 %
(wt/v) ammonium sulfate saturation. The solution was centrifuged again after stirring for
1hr. The pellet from this step contains RuBisCO, and was kept at -20°°C until used.
Protein was recovered from the pellet and prepared for use as described above.

RuBisCO also can be purified by adjusting the crude lysate to 0.1M NaCl and
applying to an anion exchange resin. The weakly bound protein contaminants are washed
with 50 mM KPhosphatc buffer pH 7.4 buffer + 0.1M NaCl. RuBisCO was then cluted
with high ionic strength buffer (0.5M NaCl).

RuBisCO solutions wcre decolorized (pH 7-9) by passing over columns packed
with activated carbon. The colorants bound to the column while Rubisco was isolated in
the filtrate.

RuBisCO solutions were also alternatively decolorized by incubating the solution
with FPX66 (Dow Chemicals) resin packed in a column (or batch mode). The slurry is
incubated for 30mins and then the liquid 1s separated from the resin. The colorants bind
to the resin and RuBisCO was collected in the column flow-through.

In some embodiments, RuBisCQO was isolated from spinach leaves by first
grinding the leaves with 4 volumes of 20mM potassium Phosphate buffer pH 7.4 buffer +
150 mM NaCl + 0.5 mM EDTA) in a blender. The resulting slurry was centrifuged to
remove debris, and the supernatant (crude lysate) was filtered through a 0.2 micron
membrane and concentrated using a 10 KDa cutoff PES membrane.

In some embodiments, RuBisCO was extracted from alfalfa or wheatgrass juice
powder by mixing the powder with 4 volumes of 20mM potassium Phosphate buffer pH
7.4 buffer + 150 mM NaCl + 0.5 mM EDTA) in a blender. The resulting slurry was
centrifuged to remove debris, and the supernatant (crude lysate) was filtered through a
0.2 micron membrane and concentrated using a 10 KDa cutoff PES membrane.

(x1) Oleosin. Sunflower oil bodies were purified from sunflower seeds. Sunflower
seeds were blended in 100 mM sodium phosphate buffer pH 7.4, 50mM sodium chloride,
1 mM EDTA at 1:3 wt/v. Oil-bodies were collected by centrifugation (5000g, 20min),
and resuspended at 1:5 (wt/v) in 50 mM sodium chloride, 2M urea and stir for 30min,
4°C. 2M urea wash and centrifugation steps were repeated. Oil-bodies collected by

centrifugation were resuspended in 100 mM sodium phosphate buffer pH 7.4, 50mM
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sodium chloride. Centrifugation and washing steps were repeated once more, and the
final washed oil-bodies fraction was obtained from a last centrifugation step. Oil-bodies
were resuspended at 10% wt/w in 100 mM sodium phosphate buffer pH 7.4, 50mM
sodium chloride, 2% wt/v vegetable oil fatty acid salts, homogenized at 5000 psi and
incubated at 4°C for 12 hr. Solution was centrifuged (8000g, 30min), top layer removed
and soluble fraction collected. SDS-PAGE analysis suggested that oleosins are a major
protcin present in the soluble fraction. Olcosin concentration was 2.8 mg/ml.

(ix) Pca total protcins: Dry green or yellow pea flour was uscd to cxtract total pca
protcins. The flour was suspended in 10 volumcs of 20mM potassium phosphate buffer
pH 8 and 100 mM sodium chloride and stirred for 1hr. Soluble protein was separated
from pea seed debris by centrifugation. The supernatant was collected and filtered
through a 0.2 micron membrane and concentrated using a 10 kDa cutoff PES membrane.

(x) Pea vicilin and Pea legumin: Dry green or yellow pea flour was used to extract
total pea proteins as described above. The crude pea mixture obtained thereof was
fractionated into pea vicilin and pea legumin using ion-exchange chromatography.
Material was loaded on Q Sepharose FastFlow resin and fractions were collected as salt
concentration was varied from 100 mM to 500 mM NaCl. Pea vicilin was collected at
350 mM sodium chloride while pea legumin was collected at 460 mM sodium chloride.
The collected fractions were concentrated using a 10 KDa cutoff PES membrane.

(x1) Amaranth flour dehydrins: Amaranth flour was suspended in 5 volumes of
0.5 M sodium chloride, pH 4.0 and stirred for 1 hr. Soluble protein was separated from
un-extracted protein and lentil seed debris by centrifugation (8000 g, 20 minutes). The
supernatant was collected and filtered through a 0.2 micron membrane and concentrated
using a 3 kDa cutoff PES membrane. Further enrichment of dehydrins from this fraction
was obtained by boiling the concentrated protein material, spinning at 8000 g for 10

minutes and collecting the supernatant.

EXAMPLE 10: ADDITION OF BACTERIAL CULTURES TO
MELTABLE GELS COMPRISING PURIFIED PROTEINS
Meltable gels were made with bacterial cultures by subjecting a mixture

comprising 2% pea globulins and 4% soy proteins to homogenization. The emulsion was
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heated to 95°C, held at 95°C for 15 minutes and then cooled back to room temperature,
then 0.03% Lactococcus lactis culture and 1% glucose was added at 30°C during the
cool-down phase. The gel was allowed to incubate at 25°C overnight and drained to

obtain a gel that melts reversibly at 70°C.

EXAMPLE 11: PREPARATION OF CREAM FRACTION FOR USE IN
CHEESE REPLICAS

A crcam fraction was crcatcd by blending sunflowcr sceds into 5 times the weight
to volumc of a solution of 40 mM potassium phosphatc pH 8, with 400 mM NaCl and 1
mM EDTA, then cooled to 20°C. The resulting slurry (slurry 1) was centrifuged. The top
crcam layer was removed from slurry 1 and blended in the same buffer, then heated for 1
hour at 40°C, the lower aqueous layer is the skim fraction. The resulting slurry (slurry 2)
was cooled down then centrifuged; the cream layer was removed from slurry 2 and mixed
with 5 times the weight to volume of 100 mM sodium carbonate pH 10 with 400 mM
NaCl, then centrifuged to obtain slurry 3. The top layer from slurry 3 was then mixed
with 5 times the weight to volume of water and centrifuged again. The resulting cream
was very creamy white, and described by taste testers as has having no bitter tasting, a

necutral taste, and having an excellent mouth feel.

EXAMPLE 12 - CREATION OF MELTING CHEESES REPLICAS WITH
ISOLATED SOY PROTEINS

A 6% solution of soy protein (7S + 118 globulins) was homogenized with 20%
sunflower oil and the emulsion was heated to 95°C and then cooled back to 25°C. The
mixture was incubated at temperatures <25°C overnight and then drained through
cheesecloth. The resulting gel melted reversibly, i.e., melts on heating and sets on re-
cooling. The gel can be poured into molds for shaping.

A gel comprising 4% moong globulins was induced to melt upon heating if
unfractionated soy protein at 0.6% was added to the mixture before the gel formed, i.e.,
before the heat-cool cycle (heating to 95°C, holding at 95°C for 15 minutes, and cooling
back to 25°C) was applied.
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A gel comprising 2% pea globulins was induced to melt upon heating if soy
protein at 4% concentration was added to the mixture before forming the gel with a heat-

cool cycle as described above.

EXAMPLE 13 - Meltable gels comprising isolated proteins without soy
proteins

A soy-frce mceltable gel was madc from moong 8S globulins at a concentration at
7% in a solution at pH & when the concentration of sodium chloride was maintaincd at 80
mM and thc solution was subjccted to a heat-cool cycle (heating to 95°C and cooling
back to 25°C). The gel reversibly melted.

A solution of moong 8S globulins at pH 7.4 and 50 mM sodium chloride also
formed a gel that reversibly melts after applying a heat-cool cycle (heating to 95°C and
cooling back to 25°C).

EXAMPLE 14: NON-DAIRY MELTING CHEESE REPLICAS, BY
ADDING MELTING SALTS AND CATIONS

In this example, a 4% solution of moong 8S protein was homogenized with 20%
palm oil and the emulsion was heated to 95°C and then cooled back to 30°C, and 0.03%
MAT11, and 1% glucose was added. The mixture was incubated at 25°C overnight and
then the gelled and non-gelled liquid (i.e., the whey) were separated by draining through
cheesecloth. The resulting cheese replica gel was very soft at room temperature and did
not melt upon heating as indicated by no change in viscosity reversibly. The addition of
3% sodium citrate after draining the whey caused the cheese replica gel to melt, with the
cheese replica gel becoming liquid upon heating and increasing in firmness upon cooling
to room temperature. The resulting cheese replica gel can be poured into molds for
shaping.

In this example, two samples were compared, with and without CaCl,; one sample
was a 6% solution of soy protein (7S and 11S) mixed with 1 mM CaCl,, and the other
was a 6% solution of soy protein (7S and 11S) without CaCl,. Both samples were heated
to 95°C and then cooled back to 30°C. At 30°C, 0.03% MA11 and 1% glucose were
added to both samples. The mixtures were then incubated at 25°C overnight, followed by
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separation of the gelled material from the non-gelled liquid by draining the non-gelled
liquid through cheesecloth. The resulting gels were solid at room temperature and did not
melt upon heating, i.¢., no change in viscosity. The addition of 1% melting salts (sodium
citrate, trisodium phosphate, sodium hexameta phosphate, or disodium phosphate) added
after draining the whey caused both cheeses to change viscosity upon heating to some
extent, with both cheese replicas being firm at room temperature. The cheese replica gels
with CaCl; with thc mclting salts had a large incrcasc in viscosity. In particular, the
addition of 1% salt hcxamctaphosphatc to thc CaCl, containing checse replica gel,
rcsulted in the gel becoming meltable as it became liquid upon heating. Upon cool down,

all of the cheese replica gels were firm at room temperature.

EXAMPLE 15: NON-DAIRY, NON-SOY MELTING CHEESE REPLICA,
BY THE ADDITION OF FAT

In this example, two samples were compared, with and without saturated fat. One
sample was a 6% solution of rubisco mixed with 20% palm oil, and the other was a 6%
solution of rubisco without palm oil. Both samples were heated to 95°C and then cooled
back to 30°C. At 30°C, 0.03% MAT11 and 1% glucose were added and the mixture was
then incubated at 25°C overnight. The cheese replica gels were compared for firmness
and meltablity. The resulting gel without palm oil was very soft and had no viscosity
change upon heating. The sample with 6% rubisco and 20% palm oil was a gel at room
temperature, and upon heating increased the viscosity to become liquid and then re-
solidified once cooled again. The addition of saturated fat allowed for a non-melting gel
to be made into a melting cheese replica. This also was observed when saturated fat was

added to moong protein cheese replica gels.

EXAMPLE 16: CREATION OF NON-DAIRY STRETCHY CHEESE
REPLICAS USING ISOLATED PROTEINS

In this example, two samples were compared, with and without prolamins purified
from pea flour; one sample was a 4% solution of soy protein (7S and 118), 2% pea-
globulin, mixed with 2% pea-prolamins, and the other sample was a 6% solution of soy

protein (7S and 11S) mixed with 2% pea-globulin; both samples were heated to 95°C and
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then cooled back to 30°C. At 30°C, 0.03% MAT11 and 1% glucose were added to both
samples. The mixtures were then incubated at 25°C overnight, followed by separation of
the gelled material from the non-gelled liquid by draining the non-gelled liquid through
cheesecloth. The resulting cheese replica gels were both solid at room temperature, with
the cheese replica gel containing prolamins being firmer. Both gels also melted upon
heating, as shown with an increase in viscosity. There was no noticeable different in the
viscosity of thc samplcs upon hcating, but there was a greater change in viscosity for the
prolamin samplc upon cooling as it was firmcr at room tcmpcraturc. Upon hcating, the
chccesce replica with prolamins had an incrcasc in the intcractions between the moleculcs.
As a portion of the cheese replica with prolamins was pulled away from the rest of the
sample, it showed stretching, due to rest of the gel retaining its intermolecular

interactions. These stretching properties were not seen in the sample without prolamins.

EXAMPLE 17: CREATION OF STRETCHY NON-DAIRY CHEESE
REPLICAS USING POLYSACCHARIDES

Cheese replicas were compared with and without 0.5% xanthan gum. One sample
was a 4% solution of soy protein (7S and 11S5), 2% pea-globulin, mixed with 2% pea-
prolamins, and 0.5% xanthan gum; another was a 4% solution of soy protein (7S and
118), 2% pea-globulin, and mixed with 2% pea-prolamins; another was a 4% solution of
soy protein (78 and 11S), 2% pea-globulin; the last sample was a 4% solution of soy
protein (7S and 118), 2% pea-globulin and 0.5% xanthan gum. All samples were heated
to 95°C and then cooled back to 25°C. The mixtures were then incubated at 25°C
overnight, then drained through cheesecloth to separate gelled material from non-gelled
liquid. The resulting cheese replicas gels were all gelled at room temperature, with the gel
containing prolamins and/or xanthan gum being firmer than the others. All the gels
melted upon heating, as shown with an increase in viscosity. Upon heating, it was also
shown that the two cheese replicas with xanthan gum had an increase in the interactions
between the molecules, greater than the cheese replicas with no xanthan gum. As in

Example 16, the cheese replicas with prolamins exhibited stretching properties.
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EXAMPLE 18: CREATION OF CHEESE REPLICAS USING
CROSSLINKED ISOLATED PROTEINS

A cheese replica was made from an emulsion of 4% pea-globulins, 20%
sunflower cream fraction, and 1% glucose, by heating to 24°C, then adding MA11 at
0.03% and incubating for 1 hour. After the incubation, the heat was increased to 38°C,
and 0.6% transglutaminase was added and the temperature held at 38°C for 1 hour. The
mixturc in the vat/bcaker was held at room tempcraturce for 12 hours to allow the mixture
to coagulatc. After 12 hours, the final curd had a pH of 4.2. The whey then was drained
from the curd through buttcer muslin, and then the curd was whisked and spooncd into
mold forms and held at room temperature for 1 hour. After 24 hours at room temperature,

the cheese replicate was removed from the mold form and stored at 4°C.

EXAMPLE 19 - METHOD OF MAKING HARD CHEESE REPLICAS

The non-dairy milk was inoculated with thermophilic cultures before formation of
the gel. During formation of the gel, the temperature was slowly increased to allow the
curd to release more whey. The curd was cut into 1/2 inch squares and allowed to acidify
for 10 minutes still suspended in its own whey. After 10 minutes the curd was stirred
with a large whisk breaking it up into pea sized pieces. At that time the internal
temperature of the whey/coagulum was increased by 2 degrees every five minutes by
heating in a waterbath until the desired internal temperature (130°F) was reached. The
curd was stirred every 10 minutes to assure that it was not reaggregating. The curds were
then separated and drained to form a hard cheese replica. The hard cheese replica was

then aged.

EXAMPLE 20 - METHOD OF MAKING A SOFT RIPENED CHEESE
REPLICA

The following is the standard recipe used throughout the examples to make soft
ripened (SR) cheese replica. The standard pasteurized milk mixture that was used has
28% cream, made from 55% almonds and 45% Macadamia. The milk is heated to 90 + 3°
F, then Florica Danica, Mesophilic Starter (MA11, LF2, LF5, LF7, LF21, MD88 or other

cultures), Geotrichum candidum, Penicillium candidum, and Debaromyces hansenii
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cultures were allowed to hydrate on top of milk for 5 minutes before it is stirred into the
milk. Proteases and/or lipases (dissolved in water) can be added at this step. The milk
containing the cultures was held at 90 + 3° F for 90 minutes. After an hour, the pH of the
formula usually drops to 5.6 = 0.2. After the hour, the circulator was adjusted to 110°F,
and transglutaminase (dissolved in water right before use) was added. The formula was
stirred until completely and evenly mixed into the milk and left unstirred for the rest of
the coagulation. Oncc the formula rcached 100°F, the circulator was turncd off, and the
formula was kcpt in the watcrbath for 10 minutes. Protcascs and/or lipascs (dissolved in
watcr) also can be addced at this stcp. At that point, the vat/bcaker was taken from the
water and covered with plastic wrap to coagulate for 12 hours at room temperature.

After 12 hours, the final curd had a pH of 4.4 . The curd was cut into 1 inch
squares, and allowed to sit for 5 minutes. The whey was then drained from the curd
through butter muslin, usually resulting in 50% curd and 50% whey. Proteases and/or
lipases (dissolved in water) also can be added to the curd at this step. The curd was
whisked for 5 minutes, spooned into the micro-perforated mold forms to the desired
weight, and then allowed to sit at room temperature for 1 hour. After an hour, a cover was
placed on the curd on each mold form. The curd was allowed to drain for an additional 1
hour at room temperature in the mold form, and then the curd in the mold form was
pressed for 24 hours at 36° F. After the pressing time, the cheese replicas were brined in
their mold forms (time is dependent on the size of the piece, 6 0z cheese replica = 20
mins).

Cheese replicas still in their mold forms were fully immersed in preheated
saturated brine at 50°F. After brining, the molds were placed on a draining rack and
returned to 36°F for 24 hours. Each cheese replica then was removed from its mold and
placed on a draining mat and returned to 36°F for 24 hour. After 24 hours, the cheese
replica was transferred from 36°F to a dry yeasting room for three days at 60°F, with
75% humidity. After three days, the cheese replica was transferred from a draining mat
to an aging mat. The mat was placed on an aging rack, and moved to a ripening room at
50°F, with 90% humidity and continuous airflow. Every two days, the cheese replica was
turned and the mat replaced. After seven days, the cheese replica was transferred directly

onto an aging rack, allowing maximum aeration for seven more days, or until mold
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coverage was complete. After mold coverage was complete, the cheese replica was
moved to 36°F for sixteen hours. The cheese replica was then wrapped in perforated

paper. Cheese replicas can be tasted two weeks later.

EXAMPLE 21 - METHOD OF MAKING A SOFT FRESH CHEESE
REPLICA

The following is the standard rccipe uscd throughout the cxamplces to make soft
fresh (SF) cheesc replicas. The standard pastcurized milk uscd to make SF checsc replica
has 28% crcam, madc from 55% almonds and 45% Macadamia. The milk was heated to
83 = 3° F, then MA11 or other bacterial cultures were added (cultures are allowed to
hydrate on top of milk for 5 minutes before it is stirred into the milk). Proteases and/or
lipases (dissolved in water) can be added at this step. The milk containing the cultures
was held at 83 = 3° F for 1 hour. After an hour, the pH of the formula usually drops to 5.6
+ 0.2. After the hour, the circulator was adjusted to 110°F, and transglutaminase
(dissolved in water right before use) was added. The formula was stirred completely and
evenly into the milk and left unstirred for the rest of the coagulation. Once the formula
reached 100°F (it takes 50 £ 10 minutes to reach temperature), the circulator was turned
off, and the formula was kept in the waterbath for 10 minutes. Proteases and/or lipases
(dissolved in water) also can be added at this step. At that point the vat/beaker was
removed from the waterbath and covered with plastic wrap and allowed to coagulate for
12 hours at room temperature. After 12 hours the final curd has a pH of 4.4+ 0.1 (if
normal formula). The curd was cut into 1-inch squares, and allowed to sit for 5 minutes.
The whey was then drained from the curd through butter muslin, usually resulting in 50%
curd and 50% whey. The proteases and/or lipases (dissolved in water) also can be added
to the curd at this step. The curd was whisked for 5 minutes, spooned into the mold forms
to the desired weight, and then let to sit at room temperature for 1 hour. After an hour, a
cover was placed on the curd and 600g of weight on each mold form were added. The
curd was allowed to drain for an additional 1 hour at room temperature in the mold form.
The curd in the mold form was then pressed for 24 hours at 36° F. After the pressing
time, the cheese replicas were brined in their mold forms (time is dependent on the size

of the piece, 8 0z cheese replica = 10 mins). Cheese replicas in their mold forms were
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placed back at 36° F with their cover but without the weight. After 24 hours, the cheese
replicas were removed from their mold forms and placed at 36° F on draining mats. After
another 24 hours, the cheese replicas were placed on a clean tray and the entire tray was

wrapped with plastic wrap, and maintained at 36° F until tasting.

EXAMPLE 22: Preparation of a Blue Cheese Replica

Standard pastcurizced nut milk has 28% crcam, madc from 55% almonds and 45%
macadamia nuts. The milk is hcated to 83 = 3° F, then MA11 and Penicillium roquefortii
arc addcd (culturcs arc allowced to hydratc on top of milk for 5 minutcs beforc it is stirred
into the milk). The proteases and/or lipases (dissolved in water) can be added at this step.
The milk containing the cultures is held at 83 £ 3° F for 1 hour. After an hour, the pH of
the formula usually drops to 5.6 &= 0.2. After the hour, the circulator is adjusted to 110°F,
and transglutaminase (dissolved in water right before use) is added. The formula is stirred
completely and evenly into the milk and left unstirred for the rest of the coagulation.
Once the formula reaches 100°F (it takes 50 = 10 minutes to reach temperature), the
circulator is turned off, and the formula stays in the waterbath for 10 minutes. The
proteases and/or lipases (dissolved in water) can be added at this step. At that point the
vat/beaker is taken from the water and covered with plastic wrap and allowed to
coagulate for 12 hours at room temperature. After 12 hours the final curd has a pH of 4.4
+ 0.1 (if normal formula). The curd is cut into 1 inch squares, and allowed to sit for 5
minutes. The whey is then drained from the curd through butter muslin, usually resulting
in 50% curd and 50% whey. Proteases and/or lipases (dissolved in water) also can be
added to the curd at this step. The curd is whisked for 5 minutes, spooned into the mold
forms to the desired weight, and then let to sit at room temperature for 1 hour. After an
hour, the follower is placed on the curd and 600g of weight on each mold form are added.
The curd is allowed to drain for an additional 1 hour at room temperature in the mold
form. The curd in the mold form is then pressed for 36 hours at 36°F. After the pressing
time, the cheese replicas are brined in their mold forms (time is dependent on the size of
the piece, 8 oz cheese replica = 10 mins). Cheese replicas in their mold form are place
back at 36°F with their topper but without weight. The cheese replica forms will be aged
at 36°F for 2 days then the salt rub will be applied to the exterior of the cheese replicas
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cach day for a 3 day period. The cheese replicas are then matured for 20 days at 41°F.
The cheese replica is then pierced with a small needle several times into the pressed
cheese replica to allow the mold to innoculate in these holes and spread through out the
interior surface of the cheese replica. This process is repeated on the 30th day of
maturation. At that point, the cheese replica is to age for another 5 months at 40°F. The

drying room will be kept at 46 to 53°F and the ripening room will be held at 35 to 50°F.

EXAMPLE 23: Preparation of a Blue Cheese Replica

A nut milk composcd of 60% almond milk and 40 % macadamia milk, having a
fat content of 14.2%, was pasteurized. The pH of the milk after pasteurization was 6.4.
The milk was heated to 81°F and individual microbial cultures (LF2 (LLC), MD88
subculture (LLBD), LF5 (LLL), Penicillium roquetforti and Debaryomyces hansenii)
were added at one time. After incubating at 81°F for 1 hour, the pH of the milk ranged
from 5.9 to 6.0. The temperature of the milk was raised to 100°F, and a transglutaminase
(ACTIVA TI, from Ajinomoto), hydrated in a 2 to 1 ratio water to enzyme and allowed to
sit for 5 minutes, was added to the 100°F milk. The enzyme was stirred in gently and the
milk was held for 1 hour at 100°F without stirring. The heat was turned off and the milk
allowed to sit covered for 4 hours to form a strong coagulation. After the 4 hours, the pH
of the milk was about 5.8. There was a strong resilient gel formed before cutting the curd
into 1/2 inch squares and left to heal for 15 minutes in the whey with a pH of 5.9.

The curd was stirred with a large whisk to just break up the curd for about 60
seconds. The temperature of the curd then was increased 2 degrees every 5 minutes until
about 120°F with stirring every 10 minutes to insure no further matting of the curd
occurred. Once the target temperature was reached, the curd was separated and firm, and
had a pH of about 5.6. The curd was put into a tightly woven linen draining bag and
hung at room temperature for 8 hours, then placed in a sterilized stainless steel bowl and
1% Kosher salt was added and distributed evenly. After salting the curd, it was ladled
into cylindrical molds on plastic draining mats, and allowed to drain for 12 hours, with
flipping once every hour for 6 hours. At this point, the forms were salted lightly on all
sides and put back into the molds, then put into a yeasting room at 42°F and 75% relative

humidity (RH) for 5 days, turning the forms 2x per day. The forms then were moved to
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the molding room at 51°F and 90% RH, and punctured multiple times with a stainless
steel needle to increase oxygen flow to the center. The cheese replica was maintained
under these conditions for 3 weeks to encourage yeast and mold growth to occur. After 3
weeks, the yeast and mold were washed off the exterior of the forms with a 5% salt
solution and wrapped in perforated foil. The cheese replica was kept in a cold aging
room at 38°F for a minimum of 30 days for cold aging to occur. After aging, the cheese
rcplicas can be wrappced in new foil or plastic wrap to prohibit mold growth on the
cxtcrior.

Bluc cheesc replica crumbles were formed in a similar fashion, cxcept that the
curd was spread out on mats and put into a 51°F and 90% RH aging environment to allow
the yeast and mold to grow and stabilize the natural microflora. The curd was then aged
in the molding room for 3 weeks and packaged in air tight containers to cut off oxygen

flow and stop the bluing process.

EXAMPLE 24: Preparation of a washed rind cheese replica

The milk (pasteurized milk has 28% cream, made from 55% almonds and 45%
macadamia nuts) was heated to 83 = 3° F, then MA11, yeast, Micrococci, Coryneform
bacteria and Geotrichum candidunm were added (cultures were allowed to hydrate on top
of milk for 5 minutes before being stirred into the milk). The proteases or lipases
(dissolved in water) can be added at this step. The milk containing the cultures was held
at 83 + 3° F for 1 hour. After an hour, the pH of the formula usually drops to 5.6 = 0.2.
After the hour the circulator was adjusted to 110°F, and transglutaminase (dissolved in
water right before use) was added. The formula was stirred until completely and evenly
mixed into the milk and left unstirred for the rest of the coagulation. Once the formula
reached 100°F, the circulator was turned off, and the formula was left in the waterbath for
10 minutes. The proteases or lipases (dissolved in water) also can be added at this step.
At that point the vat/beaker was taken from the water and covered with plastic wrap to
coagulate for 12 hours at room temperature. After 12 hours the final curd has a pH of 4.4
+ 0.1 (if normal formula). The curd was cut into 1-inch squares, and let to sit for 5
minutes. The whey was then drained from the curd through butter muslin, usually

resulting in 50% curd and 50% whey. The proteases and lipases (dissolved in water) also
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can be added at this step to the curd. The curd was whisked for 5 minutes, spooned into
the mold forms to the desired weight, and then allowed to sit at room temperature for 1
hour. After an hour, a cover was placed on the curd and 600g of weight on each mold
form were added. The curd was allowed to drain for an additional 1 hour at room
temperature in the mold form. The curd in the mold form was then pressed for 36 hours at
36°F. After the pressing time, the cheese replicas were brined in their mold forms (time is
dependent on the size of the picee, 8 oz cheese replica = 10 min). Checesc replicas in their
mold form werc place backed at 36°F with their cover but without weight. The cheesc
rceplica forms were aged at 36°F for 2 days. The cheesce replica forms were brined in a
saturated brine and allowed to drain for 48 hours at 36°F. After the 48 hour period the
cheese replicas were brushed with a solution of Brevibacterium linens and 5% salt
solution for two weeks turning the forms every two days. After that time, the washing of
the form was decreased. Once the Brevibacterium linens was visible on the rind, the
washing was reduced to 2x per week. After that period, the rind was brushed with a
solution of yeast and water to help dry out the rind with help from good fresh air
movement as the cheese replicas age.

The drying room temperature for washed rind cheese replica was 57 to 64° F. and
the ripening room temp was 52 to 57° F. The cheese replicas were wrapped in breathable

paper and aged for an additional 60 days at 35° F or higher.

EXAMPLE 25 - USE OF CITRATE IN YEAST EXTRACT MEDIA TO
DEVELOP “BUTTERY” FLAVORS

A 2-dimensional matrix of glucose concentrations vs. citrate concentrations was
set up with MD88 (LLBD) to evaluate the relationships between citrate and glucose and
the production of “buttery” compounds (e.g., acetoin and 2,3-butanedione). The yeast
extract media (YEM) used was composed of 0.5% yeast extract (Flavor House, Inc,
Item# X11020) and 20 mM Potassium Phosphate buffer, pH 7.0. This YEM was
inoculated with 0.005% (w/v) MD88 lyophilysate (Danisco CHOOZIT, Item# MDO088
LYO 50 DCU). Glucose and citrate stocks were added to 9 volumes of YEM with MD&8
in such a way to create a 3x3 matrix of [Glucose] vs. [Citrate]. Glucose was added to this

media at 200 mM, 50 mM, or 10 mM, and citrate was added as trisodium citrate hydrate

103

Motif Exhibit 1002, Page 668 of 1290



WO 2014/110540

Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

PCT/US2014/011362

at 50 mM, 10 mM, or 2 mM. All media samples were incubated for 17 hours at 30°C

with 200 rpm shaking.

Cultured samples were smelled by a trained flavor scientist and analyzed by

GCMS. Table 8 provides the recorded aroma descriptions and the GCMS data for each

sample after the 17-hour acrobic incubation. A “buttery’” aroma could be smelled in all

samples down to 2 mM Citrate and this aroma was stronger with higher glucose

concentrations. All samplcs with 10 mM glucosc had a very mild aroma and higher pH

suggesting poorM D88 growth at this glucosc concentration.

TABLE 8

Aromas and pH of each sample

[Glucose](imM)/[Citrate]

(mM) pH Aroma

200/2 4 yeasty, light butter

200/10 4 buttery, pungent/sharp sour

200/50 4.5 buttery, strong sour
5072 4 media, light butter
50/10 4 buttery, sour

50/50 7 buttery, sour, light almonds
10/2 55 bready, light butter
10/10 6.5 bready, yeasty

10/50 7.5 light media

GCMS was used to detect the different volatile compounds present in each sample

using a solid phase micro-extraction (SPME) fiber containing polydimethylsiloxane

(PDMS) to adsorb volatile compounds from the sample headspace. Five mL volumes of

cach sample in glass GCMS vials were sealed and the volatile compounds were extracted

from the headspace for 12 mins at 50°C while samples were agitated at 500 rpm. The

GCMS data for “buttery’ aroma compounds (2,3-butandione, acetoin, and 2,3-

hexanedione) support the aroma descriptions. All three compounds increased with

increasing citrate concentration and glucose concentrations over about 25 mM. At 10

mM Glucose, MD88 did not grow well and therefore could not produce any aroma

compounds. See, FIGs. 12-14.

104

Motif Exhibit 1002, Page 669 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2014/110540 PCT/US2014/011362

EXAMPLE 26A: USE OF STAPHYLOCOCCUS XYLOSUS TO DEVELOP
“CHEESY” FLAVORS IN YEAST EXTRACT MEDIA

Three different microbes were cultured in YEM with 5% Refined Coconut Oil at
4 different glucose concentrations to determine if microbial growth in a low carbon
environment could promote lipid degradation to free fatty acids. The YEM was
composcd of 0.5% ycast cxtracts (Flavor Housc, Inc, Itcm# X11020) and 20 mM
potassium phosphatc buffcr, pH 7.0 which was sterile filtcred and then combined with
warm coconut oil. Thc wholc mixturc was sonicatcd to crcatc a homogcenous cmulsion.
The emulsified media mix was distributed to glass vials and sets were spiked with
different glucose concentrations: 20mM, SmM, 1mM, or 0OmM. Each glucose gradient
set then was inoculated with 0.005% (w/v) MD&88 (CHOOZIT, Item# MDO088 LYO 50
DCU), 0.005% (w/v) TA61 (CHOOZIT, Item# TA 61 LYO 50 DCU), or 5x107 cells/mL
of Staphylococcus xylosus (SX) (in-house isolation). Samples inoculated with MDES8 or
SX were incubated at 30°C with 200 rpm of shaking for 19 hours. Sample inoculated
with TA61 were incubated at 37°C with 150 rpm of shaking for 19 hours. Cultured
samples were then smelled by two individuals, the pH measured, and analyzed by GCMS
(SPME fiber sampling of headspace). Table 9 contains the recorded aroma descriptions
for each sample after the 19-hour acrobic incubation. The samples inoculated with SX
were the most interesting. At higher glucose concentrations the samples smelled
fermented and fruity, while at lower glucose concentrations the samples smelled waxy
and plastic suggesting the presence of free fatty acids. These observations were
supported by the GCMS data which detected C6:0, C8:0, C9:0 & C11:0 free fatty acids in
samples with 0 mM and 1 mM Glucose. See FIG. 15. At 20 mM Glucose, SX produced
2-methyl-butanoic acid and 3-methyl-butanoic acid, which are described in literature to

have fermented, fruity, and cheesy aromas. See, FIG. 16.

TABLE 9
Aromas of each sample and the final pH of each sample
Media Condition
(5X) pH |Aroma Results 1 Aroma Results 2
20 mM Glucose 5.5 |fruity, fermented, sweaty(butyric acid-like), feety-
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brothy apricot
5 mM Glucose 7  |brothy, slight waxy bready, potato
1 mM Glucose 5.5 |cheesy, plastic/waxy |waxy (C10:0)
0 mM Glucose 4.5 |plastic/waxy lighter waxy, slight fruity noticed

EXAMPLE 26B: USE OF BREVIBACTERIUM TO DEVELOP “CHEESE”
FLAVORS IN YEAST EXTRACT MEDIA

Brevibacterium was cultured in YEM with several different keto-acids to
determine if Brevibacterium will synthesize free fatty acids from keto-acids. The YEM
was composed of 0.5% yeast extract (Flavor House, Inc, Item# X11020), 20 mM
Potassium Phosphate buffer, pH 7.0, and 50mM Glucose. Separate volumes were spiked
with 10 mM of Pyruvic Acid (Sigma, Cat# 10736), 10mM trisodium citrate (QC
Unlimited, LLC), or 10 mM Oxalix acid (Sigma, Item# 194131). All samples were
inoculated with 0.02% (w/v) Brevibacterium/Corynebacteriae (CHOOZIT, Item# LR
LYO 10D) and incubated at 30°C with 200 rpm of shaking for 22 hours. Cultured
samples were then smelled, pH measured, and then analyzed by GCMS (SPME fiber
sampling of headspace). Table 10 provides the recorded aroma descriptions by a trained
flavor scientist for each sample after the 22-hour aerobic incubation. The sample with
oxalic acid added was described and “goaty” and “‘waxy” which are characteristic odors
of short chain free fatty acids. This observation was further supported by the GCMS data
showing butanoic acid, propanoic acid, 3-methyl butanoic acid, and 2-methyl propanoic
acid (“chccese” acids) only in the sample with oxalic acid.

TABLE 10

Aroma descriptions and measured pH values for Brevibacterium samples

Sample Name [ Aroma pH
Pyruvic Acid |brothy, rotten 6
Citrate earthy, musty, mushroom 7
Oxalic Acid brothy, mushroom, goaty, waxy (aged cheese-like) 4.5
None fermented, brothy, malty 7

EXAMPLE 27: USE OF PYRUVIC ACID AND TA61 TO ENHANCE
“BUTTERY” FLAVORS IN CULTURED SOYMILK
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MDS88 and TA61 were cultured in soy milk with varying concentrations of

trisodium citrate and/or pyruvic acid to determine the affects on “buttery” aroma

compound production. The soy milk (WestSoy, Unsweetened, Organic) was

supplemented with 20% Coconut Milk (Sprouts, Premium), 50 mM Glucose, and 50 mM

Sodium Chloride. Two separate volumes of soy milk media were inoculated with either
0.01% (w/v) MD88 (CHOOZIT, Item# MD088 LYO 50 DCU) or 0.01%(w/v) TA61
(CHOOZIT, Item# TA 61 LYO 50 DCU). Each sct was divided into 12 volumcs and
spikcd with: Na3-Citratc (QC Unlimited, LLC) at 20mM, 10mM, SmM, or 2mM; Pyruvic
Acid (Sigma, Cat# 10736) at 20mM, 10mM, 5mM, or 2mM; and Citratc and Pyruvatc at
10mM & 10mM, SmM & SmM, ImM & ImM; one sample was spiked with neither.

Samples inoculated with MD88 were incubated at 30°C for 24 hours, and samples

inoculated with TA61 were incubated at 37°C for 24 hours. After incubation, the

samples were smelled by a trained flavor scientist, tasted, the pH measured, and then

analyzed by GCMS (SPME fiber sampling of headspace). Tables 11 and 12 contain the

recorded aroma and flavor descriptions for each sample after the 24-hour incubation.

Soymilk samples inoculated with TA61 had a stronger buttery aroma in comparison to

samples inoculated with MD8&. The most “buttery” TA61 samples were those spiked

with only low concentrations of pyruvate or citrate; a higher pyruvate concentration

resulted in a more “creamy” aroma. The addition of higher citrate concentrations also

resulted in more sour and astringent tasting samples. The GCMS results from cach

sample set show that only the addition of pyruvate to soymilk cultured with TA61

increase the acetoin production. The addition of citrate to soymilk does not significantly

enhance the production of buttery aroma compounds by MD88 or TA61 in soymilk.

Similarly, the addition of pyruvate to soymilk has no effect on acetoin or 2,3-butanedione

production by MDSS.

TABLE 11

Measured pH, and aroma and flavor descriptions of each MDS88 cultured sample.

Samples with MD88 | Aroma pH | Taste

No Addition butter, coconut, cream, light green 4.5 | sour, creamy, soymilk

2 mM Citrate butter, sour, cream 4.5 | sour, creamy, soymilk

5 mM Citrate creamy, butter, light cereal 4.5 | sour, creamy, soymilk
10 mM Citrate creamy, wheat, light butter 4.5 | sour, astringent, soymilk
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taste

sour, astringent, citrus,

20 mM Citrate creamy, light butter, wheat 4.5 | soymilk

2 mM Pyruvate buttery, sour, light green 4.5 | sour, creamy, soymilk
5 mM Pyruvate malty, wheat 4.5 | sour, soymilk

10 mM Pyruvate sour, light butter, wheat 4.5 | sour, soymilk

20 mM Pyruvate sour, creamy, wheat 4.5 | sour, soymilk

1 mM Pyruvate, ImM

Citrate butter, creamy, wheat 4.5 | light sour, soymilk
5mM Pyruvate, SmM

Citrate butter, cream 4.5 | sour, soymilk
10mM Pyruvate, sour, slight citrus, light butter,

10mM Citratc whcat 4.5 | sour, soymilk

TABLE 12

Measured pH, and aroma and flavor descriptions of each TA61 cultured sample.

Samples with TA61 Aroma pH | Taste

0 mM Citrate or Pyruvate | butter, soy 4 sour, cream, soymilk
2 mM Citrate butter, soy 4 sour, soymilk

5 mM Citrate butter, cream, wheat 4 sour, soymilk

10 mM Citratc crcamy, light buttcr, wheat 4 sour, citrus, soymilk
20 mM Citratc crcam, whcat 4 sour, citrus, soymilk
2 mM Pyruvatc buttcr, crcamy 4 sour, soymilk

5 mM Pyruvate buttery, cream, sweet, wheat 4 sour, soymilk

10 mM Pyruvate creamy, light butter, wheat 4 sour, soymilk

20 mM Pyruvate cream, sweet, wheat 4 sour, soymilk

1 mM Pyruvate, 1mM

Citrate buttery, creamy 4 sour, soymilk

SmM Pyruvate, SmM

Citrate cream, butter, sweet 4 very sour, soymilk
10mM Pyruvate, 10mM Very sour, citrus,
Citrate sweet, cream, wheat 4 soymilk

EXAMPLE 28A: USE OF STAPHYLOCOCCUS XYLOSUS TO DEVELOP
“CHEESY” ACIDS IN SOYMILK

SX was cultured in soy milk with varying branched chain amino acids to

determine affects of supplemental amino acids on 3-methyl-butanoic acid, 2-methyl
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butanoic acid, and 2-methyl propanoic acid production by SX. The soy milk (WestSoy,
Unsweetened, Organic) was supplemented with 20% Coconut Milk (Sprouts, Premium),
50 mM Glucose, and 50 mM Sodium Chloride. Leucine (Leu), Isolecuine (Ile), and
Valine (Val) were spiked in at 10 mM into separate samples. An additional sample was
spiked with all 3 amino acids at 6mM. A final sample included 0.5% yeast extract
(Flavor House Inc, Item# 090656) as a source of branched chain amino acids. All
samplcs were then inoculated with 1x10° cells/mL of SX and incubated at 37°C for 24
hours. Culturcd samplcs were analyzed by GCMS (SPME fiber sampling of hcadspacc).
FIGs. 20-22 depict the GCMS data for the 3-mcthyl-butanoic acid, 2-mcthyl butanoic
acid, and 2-methyl propanoic acid detected in each sample after the 24-hour incubation.
The addition of leucine increased 3-methyl butanoic acid production while the addition of
isoleucine increased 2-methyl butanoic acid production. Similarly, addition of valine

increased 2-methyl propanoic acid production.

EXAMPLE 28B: USE OF STAPHYLOCOCCUS XYLOSUS TO DEVELOP 3-
METHYL BUTANOIC ACID IN SOYMILK

SX was cultured in soymilk with varying concentrations of leucine to determine
affects of supplemental leucine on 3-methyl-butanoic acid production by SX. The
soymilk (WestSoy, Unsweetened, Organic) was supplemented with 20% Coconut Milk
(Sprouts, Premium), 50 mM Glucose, and 50 mM Sodium Chloride. Leucine was spiked
in to separate samples at 30 mM, 20 mM, 10 mM, 5 mM, 2 mM, and 0 mM.
Additionally, a sample with 10 mM leucine was spiked with an additional 10 mM of
alpha-ketoglutaric acid (aKG). All samples were then inoculated with 1x10° cells/mL of
SX and incubated at 30°C for 24 hours. Cultured samples were smelled by a trained
flavor scientist, tasted, the pH measured, and then analyzed by GCMS (SPME fiber
sampling of headspace). Table 13 contains the recorded aroma and flavor descriptions
for each sample after the 24-hour incubation. All samples spiked with leucine had a
“dried apricot” aroma and a sweet taste for the lower leucine concentrations and a savory
taste for the greater leucine concentrations. The GCMS supports the aroma descriptions
and shows all samples with additional leucine have significantly higher 3-methyl

butanoic acid. A change in GCMS signal was considered to be significant if was greater
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than 3x the signal of a compared sample. In this case, the sample with 2 mM Leu was
detected to have 28x the signal for 3-methybutanoic acid as the sample without Leu (0
mM).

TABLE 13

Measured pH, aroma descriptions, and flavor descriptions of each SX cultured

sample
[Leucine] (mM) Aroma pH | Taste
old dried apricots, sour,
0 slight musty 5.5 | soymilk, slight astringent
2 dried apricots, caramel 5.5 | slight sweet, yogurt-like, wheat
5 dried apricots, caramel 5.5 | slight sweet, savory-note, wheat
10 dried apricots, malty 5.5 | savory, dried apricots
20 dried apricots, malty 5.5 | SaVory, light sickly-sweet,
apricots
30 dried apricots, malty, slight 6 savory, wheat, salty, apricots,
octane musty
dried apricots Ity, slight . .
10, plus 10mM aKG n:le;tyapnco > Matly, Sig 5.5 | savory, dried apricots
u

EXAMPLE 29: USE OF BREVIBACTERIUM AND METHIONINE TO
PRODUCE DIMETHYL TRISULFIDE
Brevibacterium was cultured in soy milk and YEM with varying concentrations of
methionine to determine affects of supplemental methionine on “cheesy” aroma
production by Brevibacterium. The soymilk (SunOpta, SoyBase) was supplemented with
50 mM Glucose and the YEM was composed of 0.5% yeast extracts (Flavor House, Inc,
Item# X11020), 20 mM potassium phosphate buffer, pH 7.0, and 50 mM glucose. Both
media types were inoculated with 0.02% (w/v) Brevibacterium/Corynebacteriae
(CHOOZIT, Item# LR LYO 10D) and incubated at 30°C with 200 rpm of shaking for 22
hours. Cultured samples were then smelled, pH measured, and then analyzed by GCMS
(SPME fiber sampling of headspace). Table 15 contains the recorded aroma and flavor
descriptions for each sample after the 22-hour incubation. All samples with methionine
added had a “fermented” and “fishy” aroma. The GCMS data suggests that this strong
aroma is from dimethyl trisulfide. Methionine can be deaminated to create methional

which is a desired aged/cheddar cheese aroma compound. Additionally, Brevibacterium
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is normal cultured on the outside of cheese and will produce methional during the aging
process.
TABLE 15
Aroma descriptions and sample pH after 22-hour incubation of Brevibacterium in

SoyBase and yeast extract media with varying Methionine concentrations.

Sample Name Aroma pH
SoyBase-10mM Met |fermented, thiol, potato 7
SoyBase-5mM Met fermented, fishy, potato 7
SoyBase-1mM Met fishy, fermented, strong fried potato 7
SoyBase soy milk, mushroom, earthy 7
YEM-10mM Met fermented, fishy, potato 7.5
YEM-5mM Met fermented, fishy, potato 7
YEM-1mM Met lighter fermented, fishy, potato 7
YEM fermented, brothy, malty 7

EXAMPLE 30: PRODUCTION OF MICROBIAL CHEESE FLAVOR
PRODUCTION IN PEA CHEESE REPLICAS

A 50 mg/mL solution of isolated pea vicilin (PV) protein (purified to greater than
80%) was heated to 90°C for 30 minutes to denature the proteins used as the base for
cheese flavor development by SX, TA61, and MDS88 cultures. The denatured PV was
supplemented with 20% Coconut Milk (Aray-D), 20 mM Glucose, and 0.5% (w/v) yeast
extract (BioSpringer, Item# 2020). Four different culturing procedures were followed: (i)
SX culture followed by MDSE culture (SX/MDS8S), (ii) SX and MDE8 co-culture
(SX+MDS8S), (iii) SX culture followed by TA61 culture (SX/TA61), and (iv) SX and
TA61 co-culture (SX+TA61). All samples were inoculated with 1x10® cells/mL SX and
specified samples were inoculated with 0.05%(v/w) MD88 (CHOOZIT, Item# MDO0&8
LYO 50 DCU) or 0.05% (w/v) TA61 (CHOOZIT, Item# TA 61 LYO 50 DCU). For
sequentially cultured samples, the SX was cultured at 30°C with 200 rpm of shaking for
24 hours. Then specified samples were inoculated with MD88 or TA61 and additional
substrates (40mM Glucose, 10mM Na3-Citrate, 2mM Methionine, and 3mM MgCl,).

All samples were incubated a second time with 200 rpm of shaking for 22 hours;
MD&8 inoculated samples were incubated at 30°C and TA61 inoculated samples were

incubated at 37°C. Co-cultured samples contained SX, the additional substrates (40mM
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Glucose, 10mM Nas-citrate, 2mM methionine, and 3 mM MgCl,), and MD88 or TA61.
Samples with MD88 were incubated at 30C while samples with TA61 were incubated at
37°C, but all samples were shaken at 200 rpm for the 24-hour incubation. Once all
samples were cultured, the samples were smelled and tasted by a trained flavor scientist,
the pH was measured, and then samples analyzed by GCMS (SPME fiber sampling of
headspace). The samples were created into cheese replicas by adding in 20 mM CacCl, to
solidify thc replicas. Tablce 16 contains the recorded aroma and flavor descriptions for all
samples culturcd with PV. Most samplcs smcllcd “buttery” and/or “‘crcamy’ and thesc
descriptions arc supportcd by the GCMS data showing the presence of acctoin and 2,3-
butanedione. See, FIGs. 25 and 26. FIG. 27 shows the free fatty acids detected by
GCMS in cultured PV with coconut milk.

TABLE 16

Aroma, flavor and pH descriptions of cultured pea vicilins with coconut milk.

Sample Final
Name pH ([Aroma Flavor

buttery, slight burnt, light cream, burnt, buttery, slight
SX+MDS8S A 5 coconut astringent
SX+MDE&E B 4.5 buttcry, crcamy, slight burnt sour, buttcry, slight grainy
SX+TA61 A 5 buttery, creamy, nutty strong burnt, pea, sour
SX+TA61 B 4.5  |buttery, creamy, pea protein sour, strong savory, burnt
SX/MDE8 A 5 sweet, floral, buttery, light burnt strong savory, sour, burnt
SX/MD88 B 5 fruity, liquor savory, burnt
SX/TA61 A 475 |malty, caramel, cream savory, burnt
SX/TA61 B 4.75 |fruity, malty fruity, savory, light burnt

EXAMPLE 31 - DIRECT CONTROL OF THE CREATION OF FLAVOR
COMPOUNDS BY BACTERIA

To control flavor production of different aroma compounds produced by bacteria,
MA11, MD88, TA61 were tested in a low odor media (LOM). Two controls were run,
one with only LOM+MA11 and one with LOM only. A stock volume of LOM was made,
sterile filtered, and stored at 4°C thorough the study. Bacteria concentration of 1x 10°

cells/mL was added to a stock. This LOM with bacteria was aliquoted into the required
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number of 10 mL GC vials. To each individual vial, the pre-determined amount of
additive was added. All vials were covered tightly with tin foil, stored at 30°C for ~ 24
hours, and then 4°C for ~ 24 hours. After culturing, the vials were allowed to warm to
room temperature as the final reaction pH was checked with pH strips. The pH of each
vial was adjusted to 3-3.5 with 6M HCI. Each vial was smelled by a trained flavor
scientist and the aroma was recorded. All vials were capped and run on the GCMS.
Original data was analyzcd using thc ChromoTOF library then aligned for cach additive
typc. Tablc 17 shows thc LOM that was uscd for cach of the diffcrent bactcria, TA61
was not ablc to grow in thc othcr media. Table 18 shows the compounds crcated or

climinated by which bacteria and the additives that control its production.

TABLE 17

Low odor media to determine how additives control flavor generation by different

bacteria
TA61 MDS88, MA11
yeast extracts 0.50% 0
Peptone
(from Pea) 0.10% 0.10%
K-phos
buffer, pH 50 100
7.15
MgC12 2 2
FeCl2
Glucose 50 25
NaCl 20
113

Motif Exhibit 1002, Page 678 of 1290



0621 40 6.9 8bed ‘Z00L HAIUX3T JOW

129!

TABLE 18

Aroma compounds production controlled by different bacteria with additives

Aroma Compound To increase the compound... To decrease the compound...
herbal, sweet 1-Hexanol Mango+MD&8
green
2- Nonanone Ala+MAT11, (CoA, FAD, Lipoic Acid, (Folic Acid, Citric Acid,
Thiamine)*MAT11, CuSO4+MAI1 Pyruvate) + MA11
acctone-like, 2-Butanone Ile + TA61, Thiamine +TA61, Ascorbic Ca+TA61, C3:0 tMAI1,
fruity, acid + TA61, Mg +TA61, Riboflavin + C4:.0 + MA11, C6:0 + MALL,
butterscotch MAI11, Ascorbic Acid + MA11, C8:0+ MA11, amino acids
FeCl,+MA11, Ascorbic Acid+MDS8S, +MDS88, Citric acid+MDS8,
C10:0-C16:1+MD88, OilstMD8§8 C3:0-C8:0+MD88
sweet, fruity, 2-¢thyl-1- NAD, FAD, B12, Folic, Nicotinic, TA61+Amino Acids
fatty Hexanol Riboflavin, Thiamine, CoenzymeA, lipoic

acid, a-Ketoglutarate with TA61

cheese, fruity,
coconut

2-Heptanone

Pro + TA61, Ser +TA61, Thiamine +
TA61, Mg+ TA61, NAD + MAT1,
(CoCly, CuSO4)+MAT11, Coconut
Oil+MDg8§, Valine+tMD§8

Asp + TA61, Glu + TA61, Met
+ TA61, Co +TA61, Ala +
MAT11, citric acid + MA11,
CaCl,+MAL1,
MNSO,+MD&S, Nicotinic
Acid+MD88

green, herbal,
cheesy, fresh

2-Nonanone

Pro + TA61,Ser + TA61, Citric acid +
TA61, Malic acid + TA61, Lipoic acid+
TA61, ValinetMD88
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fruity, woody,

2-Pentanone

Amino Acid+tMD88, MetalstMD8§

Most Organic AcidstMD88

fermented
buttery 2,3- Ala+ TA61, Phe + TA61, Pro + TA61, Ile + TA61, Lue + (Ala, Asn,
Butanedione Pyridoxine + TA61, Citric + TA61, Glu) + MAT11, Nicotinic acid +

Pyruvate + TA61, Xanthine + TA61. MAL11, C3:0 + MA11, C4:0,
Malate + TA61, Inosine + TA61, Zn* + C6:0, C10:0, C12:0, C14:0,
TAG61, Pyruvate + MA11, CoCI2+MA11, | Most Oils and Fatty Acids
Citric Acid+MDS8, PyruvatetMDS88,
RiboflavintMD88, C16:1+MD&8

pungent, fruity, | Acetylaldehyde | Thr + TA61, Riboflavin, + TA61, Ala+TA61, Asp + TA61, Glu

musty

Thiamine + TA61, Ascorbic acid+ TA61,
Lipoic acid + TA61, Mg + TA61,
Riboflavin + MA11, (CuSOy,
FeCly)+MAT11, Thr+MD88, Ascorbic
Acid+MD88

+ TA61, Mn + TA61, Ala +
MAT11, (CaCly, CoCly)tMA11

sour Acetic acid Ile +TA61, Biotin +TA61, p- AsptTAG61, GlutTA61, MA11
aminobenzoic acid +TA61, Citric + Ala, NAD+MAL1,
acid+TA61, Malic acid +TA61, Inosine FeCLL,*MAT11
+TAG61, Pyruvate+TA61, MAT11,
(RiboflavintCoA)+MA11, CuSo4+MA11,
Citric Acid+MD88,RiboflavintMD8§

buttery Acetoin Ile+TAG61, Biotin+TA61, p-aminobenzoic | Asp+TA61, Glu +TA61, (Ala,

acid+TA61, ThiaminetTA61, Citric acid

+TAG61, Inosine+TA61, Pyruvate+TA61,

Malate+TA61, Xanthine+TA61, Mg™"
+TA61, Zn*" +TA61, Co +TA61, Citric
Acid+MDg&8, Pyruvate + MA11,

Asn, Glu) + MA11, Nicotinic
acid+ MA11, C3:0, C4:0,
C6:0, C10:0, C12:0, C14:0
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CoCl,tMA11PyruvatetMDSS,
RiboflavintMD88, C16:1+MD8S, Citric
Acid+MD88, Pyruvate+tMDSS,
Riboflavin+MD88, C16:1+MD88

Acetone Pro +TA61, Ascorbic acid +TA61, Citric | RiboflavintMDS88, Citric
acid +TA61, (Ala, Asn, Met, Pro) + Acid+MD88
MAT11, (NAD, Riboflavin, CoA, FAD,
Lipoic Acid, Nicotinic acid, thiamine,
B12, Folic Acid, Biotin) + MA11,
CaCl,tMA11, Oxalic Acid+tMDS8S,
Ascorbic Acid+MD88, Met+MD88
bitter almonds, | Benzaldehyde | RiboflavintTA61, AscorbictTA6]1, Mn*" | AlatTA61, Pro+TA61, p-
cherry +TA61, MnSO4+MALL, (C16:0, aminobenzoic acid+TA61,
C18:0)+tMA11, Nicotinic Acid+MD88 Inosine+TA61, Malate+TA61,
Xanthine+TA61, Ca* +TA61,
Mg™" +TA61, (Ala, Asn, Asp,
Glu, Ile, Leu, Lys, Met, Pro,
Tyr) + MA11, (FAD, NAD,
Thiamine, riboflavin, ascorbic
acid) +MA11, (CaCl,, CuSO,,
FeCl)+tMALL, (C10:0,
C12:0)+MAT11, FeCl,+MDSS,
CuSO4+MD8S, Ascorbic
Acid+MD88
Cocoa, green, Butanal TA61 in general

malty
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coco, coffee, Butanal, 2- Pro+TA61, Ca*' +TA61, Ascorbic amino acid + MDS&S

nutty methyl- Acid+MD88

chocolate, Butanal, 3- Riboflavin +TA61, Ascorbic Acid+MDS88, | TA61 in general , amino acid +

peachy, fatty methyl- p-aminobenzoic acid+MDS88 MDS88, Nicotinic acid +MD88,
RiboflavintMDES,
Thiamine+MDS§8

acidic, dirty, Butanoic Acid | Ile +TA61, AlatTA61, Pro+TAG61, Thiamine +TA61

cheese nuance and Tnosine+TA61, Malic acid +TA61, Fe**
Derivatives +TA61, Mg”™" +TA61
Ethanol Ile, Biotin, p-aminobenzoic acid, Inosine,
Malate, Mg”" with TA61, MA11, (NAD,
Riboflavin, CoA, FAD, Lipoic Acid,
Nicotinic acid, thiamine, B12, Folic Acid,
Biotin) + MA11, Oxalic Acid+MD&88
Ethyl Acetate | Pro + MA11
Methyl (CoA, Lipoic Acid, Riboflavin, Nicotinic | (Ala, Asn, Met, Pro) + MA11,
Butanals Acid, B12, Folic Acid, Biotin) +tMA11 MAT1 in general, Ca>”
+MAL11, C3:0, C4:0, C6:0
spicy note, 2-methyl- ProtTA61, RiboflavintTA61, AlatTA61, Asn+TA61,
floral Propanal AscorbictTA61, Mn*™ +TA61, Ascorbic | Pro+TA61, p-aminobenzoic

Acid+tMD88, MnSO,+MDS§8

acid+TA61, CitrictTA61,
Malate+TA61, Ca>* +TA61
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EXAMPLE 32 - CULTURING CONDITIONS FOR AMERICA CHEESE
TYPE FLAVOR IN NON-DAIRY CHEESE REPLICA
To prepare a non-dairy replica with an American cheese type flavor, the
ingredients in Table 19 can be cultured at 30°C for 24 hours in a closed container with
5  headspace. The resulting material from this culture can be cultured with the ingredients

in Table 20 at 37°C for 24 hours in a closed container with headspace.

TABLE 19

Components Concentrations
Soymilk or Pea Vicilin 80 %
Coconut 20 %
Leucine 2 mM
Yeast Extract 090656 or X11020 05 %
Glucose 50 mM
Isolated SX Culture 1x10° cells/mL

TABLE 20
Components Concentrations
Material from '1st culture’' 100 %
Methionine 5 mM
MgCl, 5 mM
Pyruvate 15 mM
Glucose 50 mM
TA61 1x10° cclls/mL

EXAMPLE 33A - CHEESE REPLICA CONTAINING COACERVATES
10 MADE OF PLANT PROTEINS
A cheese replica was made by first preparing a 3% (w/v) solution of pea vicilins
and pea legumins (vicilin:legumin ratio of 3:1 by weight, purified to >90%) in 20mM
potassium phosphate pH 7.4 + 100mM sodium chloride. Melted palm oil (from Jedwards

118

Motif Exhibit 1002, Page 683 of 1290



10

15

20

25

30

Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2014/110540 PCT/US2014/011362

International) was added to the solution to a final concentration of 5% (v/v) and mixed by
vortexing. The emulsion was then acidified by addition of hydrochloric acid while
stirring to a pH of 5. The resulting slurry was centrifuged and the liquid top layer was
decanted off to obtain the coacervate. This material was creamy in texture at room

temperature, solidified when on chilled ice, and melted when heated.

EXAMPLE 33B - CHEESE REPLICA CONTAINING COACERVATES
THAT IS FURTHER PROCESSED BY CROSSLINKING PROTEINS

A chccesce replica was preparced by first making a coaccrvate from a 3% (w/v)
solution of pea proteins at 3:1 pea vicilin: legumin ratio and cocoa butter (from Jedwards
International) using the method described in Example 33A. The coacervate was collected
by centrifugation and further processed by enzymatically crosslinking its constitutent
proteins using a transglutaminase (Ajinomoto) at a final concentration of 1% (w/v). The
material was allowed to incubate with stirring overnight at 30°C. The resulting cheese
replica was a firm, elastic material similar to aged cheeses such as cheddar at room

temperature.

EXAMPLE 33C - CHEESE REPLICA CONTAINING COACERVATES
THAT IS FURTHER PROCESSED BY A HEAT-COOL CYCLE

A cheese replica was prepared by first making coacervate from a 3% (w/v)
solution of pea proteins at a 3:1 pea vicilin: legumin ratio and canola oil using the method
described in Example 33A. The coacervate was collected and heated in a water bath to
70°C for 10 minutes in a closed container, then removed from the water bath to allow it
to cool back to room temperature. The resulting material was a firm cheese replica

resembling hard cheeses.

EXAMPLE 33D - USE OF COACERVATE TO MAKE MELTABLE
CHEESE REPLICA SLICES USING HIGH PRESSURE PROCESSING

A cheese slice-replica was made by mixing 12 g soymilk curd (soymilk from
Westsoy sequentially cultured with cheese cultures TA61 and MD8&8 (both TA61 and

MD&8 from Danisco) and drained to collect curd) with 12 g of crude soy protein mixture
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(at a protein concentration of 14% w/v), 6.7 mL of canola oil (final concentration of 20%
v/v) and 2.8 g freeze-dried pea legumin (final pea legumin concentration of 8% w/v). The
mixture was acidified to pH 5 using lemon juice to produce a cheese sauce-like
consistency at room temperature. The sample was sealed in a heat-sealable food-saver
plastic bag and then subjected to high pressure processing (85k psi for 5 minutes in an
Avure 2L Isostatic Food Press). The samples were removed from the bags and then
cvaluated for firmness and mcelting propertics.

The high pressurc processing causcd the samplces to solidify into a cheesce slice-
rcplica that melted when heated in an oven sct to 350°F. Firmness of the replica was
found to be comparable to Kraft American singles using compression test on a TA.XT2
texture analyzer (slices were cut into 1cm diameter disks and stacked to a height of
~5mm. Flat cylinder probe of diameter 25mm was used to compress the samples at
0.5mm/sec compression rate up to a distance of 2mm. The compression force was
measured to be 19.2¢g for Kraft American singles and between 7.3g-12.2¢ for the

replicas).

EXAMPLE 33E —- MODULATING VISCOSITY OF THE COACERVATE
BY VARYING THE PEA LEGUMIN: VICILIN RATIO

Coacervates were prepared as described in Example 33A using 1:1 or 1:3 pea
vicilin: legumin mixtures at a total protein concentration of 10% (w/v) in 20 mM
potassium phosphate buffer pH 7.4 + 100 mM sodium chloride, 10% canola oil (v/v) +
10% cocoa butter (v/v) (from Jedwards International). The mixtures were acidified to pH
5 using 1N hydrochloric acid and centrifuged at 5000 x g for 10 minutes to collect the
coacervate. The coacervate sample from the 1:1 vicilin:legumin mixture was more
creamy and sauce-like in appearance at room temperature and set when chilled on ice. In
contrast, the sample prepared from the 1:3 vicilin:legumin ratio was more viscous and did

not flow at room temperature.

EXAMPLE 33F - MODULATING VISCOSITY OF THE COACERVATE
BY VARYING THE TYPE OF OIL
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Coacervate were prepared as described in Example 33A using a 1:1 pea vicilin:
legumin mixture at a total protein concentration of 10% (w/v) in 20 mM potassium
phosphate buffer pH 7.4 + 100mM sodium chloride. Fat, either canola oil or cocoa butter
at 16% w/v, or 10% canola oil (v/v) + 10% cocoa butter (v/v) (all oils from Jedwards
International), was added to the protein solution and the mixture was emulsified by
sonication, then acidified to a pH of 5 using 1N hydrochloric acid. The coacervates
(chcesce replicas) were collected by centrifugation at 5000 x g for 10 minutcs. The replica
madc using cocoa buttcr was viscous, did not flow casily at room tcmpcraturc and
solidificd on icc. In contrast, the replica madc using canola oil was less viscous and
creamy sauce-like at room temperature and became less runny when cooled on ice. The
replica made with a mixture of 8% canola oil + 8% cocoa butter was of intermediate

viscosity at room temperature, but set when cooled on ice.

EXAMPLE 33E - MODULATING VISCOSITY OF THE COACERVATE
USING EMULSIFYING SALTS

Coacervate samples were prepared by first making an emulsion of pea vicilin:
legumin (3:1 ratio by weight, total protein concentration of 10%) and a mixture of canola
and palm oils (10% cach v/v, sourced from Jedwards International). Calcium chloride
(Sigma) was added to a final concentration of 1 mM and trisodium pyrophosphate
dodecahydrate (TSP12, from Prayon) was added to 1% (w/v). The mixture then was
acidified using 1N hydrochloric acid and centrifuged at 5000 x g for 10 minutes to collect
the coacervate. In a control experiment, coacervate was formed using the same protein
and fat mixture but without addition of calcium chloride and emulsifying salts. Although
both the coacervate with TSP12 and control sample were cheese sauce-like in nature at
room temperature, the coacervate formed from the mixture containing TSP12 showed

much lower viscosity and flowed more readily than the control.

EXAMPLE 34A — FORMING COLD GELS WITH FAT AND CHEESE
STARTER CULTURES
A cheese replica was formed by first heating a solution of pea-vicilin (>90%

purity as judged by gel electrophoresis) at a concentration of 6% (w/v)in 20 mM
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potassium phosphate buffer pH 7.4 + 100mM sodium chloride at 95°C for 30 minutes.
The solution was cooled back down to room temperature. Palm fruit oil (20% v/v, from
Jedwards International), glucose (1% w/v), and a starter culture (Lactococcus lactis lactis
subsp. diacetylactis from Danisco) were added to the solution at 0.02% (w/v) and mixed.
Calcium chloride was added to a final concentration of 20 mM and the solution was
incubated at 30°C for 24 hours to allow for growth of the Lactococcal culture. The
rcsulting gel was a soft, yogurt-likc matcrial that was smooth in texturc. The gel did not

mclt on hecating.

EXAMPLE 34B — COLD GELS WITH CROSSLINKED PROTEINS

A cheese replica was made by heat denaturing a solution of pea-vicilin (>90%
purity as judged by gel electrophoresis) at a concentration of 6% (w/v) in 20 mM
potassium phosphate buffer pH 7.4 + 100mM sodium chloride at 100°C for 30 minutes.
The solution was cooled back down to room temperature and gelled by addition of palm
oil (to 40% v/v from Jedwards International) and calcium chloride to 20 mM. The
solutions were transferred to 4°C to obtain a soft, thick yogurt-like gel. The increased
amount of fat resulted in a thicker gel. Soy protein (unfractionated) was added to a final
concentration of 5% (w/v) and crosslinking was initiated by addition of a
transglutaminase (from Ajinomoto) at 0.5% (w/v). The materials were stirred for 1 hr at
room temperature and subsequently acidified to a pH of 5 (by addition of 1N
hydrochloric acid) while mixing to produce cheese replicas with improved texture
(increased firmness, resembling cottage cheese) and meltability (melts in oven set to

350°F).

EXAMPLE 34C — COLD GELS COMBINED WITH COACERVATE TO
FORM MELTABLE CHEESE REPLICAS

A cheese-replica was prepared by combining a cold gel with coacervate as
described below. The cold gel component was first prepared by heat denaturing a solution
of pea-vicilin (>90% purity as judged by gel electrophoresis) at a concentration of 6%
(w/v) in 20 mM potassium phosphate buffer pH 7.4 + 100 mM sodium chloride at 100°C

for 30 minutes. The solution was cooled back down to room temperature and gelled by
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adding palm oil (to 40% v/v from Jedwards International) and calcium chloride to 20
mM. The mixture was incubated for approximately 10 minutes at room temperature to
allow the gel to form.

The coacervate component was formed from a mixture of 3:1 pea vicilin: legumin
(total protein concentration of 11% w/v) and palm fruit oil (5% v/v). The mixture was
sonicated to form an emulsion and acidified with IN hydrochloric acid to pH 5. The
mixturc was then centrifuged at 5000 x g for 10 minutcs to collect the coacervate (hcavier
phasc at bottom).

The cold gcl was mixed with the coaccrvate in a 2:1 proportion by wcight to form
a cheese-replica with a soft but thick curd-like consistency at room temperature. Upon

heating in an oven at 350°F, the replica melted like cheese.

EXAMPLE 35 - FORMATION OF MELTABLE GELS WITH
FRACTIONATED PROTEINS

Solutions of pea proteins at 7-9% protein concentrations (unfractionated), 50 mM
NaCl, were adjusted to pH 3-9 using acid (HCI) or base (NaOH) as appropriate. The
solutions were subjected to a heat-cool cycle by heating to 95°C in a water bath, holding
at 95°C for 1hr and then turning off the heat and allowing the samples to slowly cool
back to room temperature while in the water bath. The samples were then removed from
the containers and the gels were evaluated for appearance and meltability. All samples
showed formation of an opaque, white precipitate-like curd that did not melt upon
heating.

To evaluate properties of the pea protein fractions comprising the globular
proteins in peas, the proteins were fractionated via anion exchange chromatography. A
mixture of crude pea proteins (0.5% w/v) in 20 mM potassium phosphate buffer pH 8 +
50mM NaCl was passed over Q-Sepharose (GE Life Sciences). The unbound protein
fraction was collected (albumins) and the bound proteins were fractionated over a salt
gradient 50-500mM NaCl. Proteins were observed to elute in 2 major peaks (peak 1 =
vicilin + convicilin, peaks 2 = legumin), fractions were pooled and then frozen until use.

Pea protein fractions (vicilin + convicilin and legumin) were tested for formation

of meltable gels by dialyzing proteins into buffered solutions pH 4-9 at NaCl
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concentrations of 50, 100mM and 300mM (Buffers used at 20mM each: pH 4,5 sodium
acetate, pH 6-8 potassium phosphate, pH 9 sodium carbonate). Solutions of 7% protein
(w/v) at respective NaCl and pHs were subject to heat-gelation as described above. The
samples were then removed from the tubes and evaluated for appearance and melting
behavior. Observations are summarized in Table 21.

TABLE 21

Summary of types of gels comprising pea protein legumins and vicilins obtained
under various pH and NaCl concentrations

Pea-vicilin + convicilin

pH 4 JpH 5 pH 6 pH 7 [pH 8 [pH 9

100mM NacCl phase separation some precipitate translucent gel, meltable
opaque gel,

300mM NacCl precipitate no melt
Pea-legumin

pH 4 JpH 5 pH 6 pH 7 [pH 8 [pH 9
100mM NacCl phase separation some precipitate opaque gel, does not melt
300mM NacCl opaque gels, do hot melt translucent gel, meltable

It was found that pea vicilins (+ convicilin) and legumins formed meltable gels at
pH >7 but did so at different NaCl concentrations. This likely explains why a mixture of
pea-legumins and vicilins (+ convicilin) did not form a meltable gel under any condition.

It was further explored how pure the legumin or vicilin fractions needed to be in
order to obtain meltable gels. Fractionated pea proteins (legumin and vicilin (+
convicilin)) fractionated as described above were mixed in ratios legumin: vicilin 0:8,
1:7,2:6, 3:5, 1:1, 5:3, 6:2, 7:1 and 8:0 (at total protein concentration of 8% w/v in 20 mM
potassium phosphate buffer pH 7.4 at 158 mM and 300 mM NaCl concentrations. The
samples were subject to heat-cool cycle by heating to 95°C in a water bath, holding at
95°C for 15 minutes and cooling to 30°C at the rate of 0.5C/min. The samples were then
evaluated for melting properties. At 158 mM NaCl where the viclin (+ convicilin)
fraction was expected to form a meltable gel, only samples at legumin:vicilin ratios of
2:6, 1:7 and 8:0 formed meltable gels. This suggests that vicilin (+convicilin) fraction
needs to be at least 75% pure to form meltable gels. On the other hand, at 300mM NaCl

where legumins are expected to form meltable gels, only samples at a legumin:vicilin
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ratio of 7:1 and 8:0 formed meltable gels. This suggests that legumin fraction needs to be

at least 87.5% pure to form meltable gels.

EXAMPLE 36 — USING MELTING SALTS FOR GELLED EMULSIONS
OF PROTEINS

Solutions of pea legumin, vicilin (+ convicilin), soy proteins, and moong 8S
protcins werc preparcd at 7% (w/v) in 20 mM potassium phosphatce buffer pH 7.4 at 100
mM NaCl (cxcept pea legumins at 300 mM NaCl). Mclted palm oil (from Jedwards
Intcrnational) was added at 20% (v/v), calcium chloride (from Sigma) at 1 mM and a
melting salt (disodium phosphate (DSP), trisodium pyrophosphate dodecahydrate
(TSP12), sodium hexametaphosphate (SHMP) or trisodium citrate (TSC)) was added at
1% (w/v) and the mixtures were sonicated to form an emulsion. Each salt was tested for
every protein based emulsion. No melting salt added to control samples. The emulsions
were transferred to closed containers in a water bath and then subjected to a heat-cool
cycle to induce gelation (heated to 95°C for 15 minutes, held at 95°C for 15 minutes and
cooled to 30°C at 0.5-1C/min). The samples were then removed from the container and
evaluated for meltability.

It was found that while protein solutions described here readily form meltable gels
at pH 7.4 at 100 mM NaCl (300 mM NaCl for pea-legumin), the presence of fats appears
to interfere with meltability of the gels, i.e., control samples containing protein + oil +/-
calcium chloride did not form meltable gels. However, addition of melting salts allowed

the protein gels to retain meltability as summarized in Table 23.
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TABLE 23
Summary of specificity of melting salts for emulsions comprising different proteins.
(¢/) indicates heat-induced gel formed from emulsion was meltable, (x) indicates gel

was not meltable; (*) indicates sample was heated to a maximum of 85C during the

5 gelling procedure.
Protein fraction in emulsion |DSP TSP SHMP TSC
pea-vicilin (+ convicilin) v ® 4
pea-legumin ® v v v
soy (unfractionated) ® x ®
mung 8S globulin v * ® ® %

EXAMPLE 37 - MAKING A NUT MILK RICOTTA
A pasteurized nut milk containing 12-14% fat and having a pH between
10 6.0 to 6.3 was used to prepare ricotta cheese replica. Lactococcus lactis lactis
(0.02g/L) and Lactococcus lactis cremoris (0.02 g/L) were inoculated into the nut
milk held at about 80°F, then stirred for 15 minutes. Hydrated transglutaminase
(ACTIVA TI, from Ajinomoto) was added to the inoculated milk and was
allowed to coagulate at temperatures between 12°C and 25°C for 10 to 14 hours.
15 When the pH was below 4.6, the curd was cut into 1 cubes and drained and
pressed for 24 hours at 41°F to obtain firm ricotta with a moisture range from 62

to 68%. The curd can be salted and whipped as desired.

20
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1. A non-dairy cheese replica comprising a coacervate comprising one or
more isolated and purified proteins from a non-animal source.

2. The non-dairy cheese replica of claim 1, wherein said one or more isolated
and purified proteins are plant proteins.

3. The non-dairy cheese replica of claim 2, wherein said one or more isolated
and purified plant proteins are selected from the group consisting of seed storage
protcins, pca protcins, Lupinc protcins, protcins from a legume, chickpca protcins, and
lentil protcins.

4. Thce non-dairy checsce replica of claim 3, whercein said pca protcins
comprise pea vicilins and/or pea legumins.

5. A non-dairy cheese replica comprising a cold set gel of one or more
isolated and purified proteins from a non-animal source and a salt.

6. The non-dairy cheese replica of any one of claims 5, wherein said non-
dairy cheese replica comprises one or more heat-labile ingredients.

7. The non-dairy cheese replica of claim 6, wherein said heat-labile
ingredients comprises one or more fats, microbes, volatile compounds, or enzymes.

8. The non-dairy cheese replica of any one of claims 1-7, further comprising
one or more microbes selected from bacteria, molds, and yeast.

9. The non-dairy cheese replica of any one of claim 1-8, comprising one or
more microbes selected from the group consisting of a Penicillium species, a
Debaryomyces species, a Geotrichum species, a Corynebacterium species, a
Streptococcus species, a Verticillium species., a Kluyveromyces species, a Saccharomyces
species, a Candida species, a Rhodosporidum species, a Cornybacteria species, a
Micrococcus species, a Lactobacillus species, a Lactococcus species, a Staphylococcus
species, a Halomonas species, a Brevibacterium species, a Psychrobacter species, a
Leuconostocaceae species, a Pediococcus species, a Propionibacterium species, and a
lactic acid bacterium.

10. The non-dairy cheese replica of any one of claims 1-9, wherein said one or
more microbes are selected from the group consisting of Lactococcus lactis lactis (LLL),
Leuconostoc mesenteroides cremoris (LM), Lactococcus lactis cremoris (LLC),

Pediococcus pentosaceus, Clostridium butyricum, Lactobacillus delbrueckii lactis,
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Lactobacillus delbrueckii bulgaricus, Lactobacillus helveticus, Lactobacillus plantarum,
Lactobacillus casei, Lactobacillus rhamnosus, Staphviococcus xylosus (SX), Lactococcus
lactis biovar diacetylactis (LLBD), Penicillium roqueforti, Penicillium candidum,
Penicillium camemberti, Penicillium nalgiovensis Debaryomyces hansenii, Geotrichum
candidum, Streptococcus thermophiles (TA61), Verticillium lecanii, Kluyveromyces
lactis, Saccharomyces cerevisiae, Candida utilis, Rhodosporidum infirmominiatum and
Brevibacterium linens.

11. A non-dairy chcesc replica comprising a solidificd mixturc of onc or morc
isolatcd and purificd protcins from a non-animal sourcc and onc or morc isolated plant
based lipids, said cheese replica comprising one or more microbes sclected from the
group consisting of Pediococcus pentosaceus, Clostridium butyricum, Lactobacillus
delbrueckii lactis, Lactobacillus delbrueckii bulgaricus, Lactobacillus helveticus,
Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus, Staphylococcus
xylosus, and Brevibacterium linens

12. A non-dairy cheese replica comprising a solidified non-dairy milk, nut
milk, and one or microbes selected from the group consisting of Pediococcits
pentosaceus, Clostridium butyricum, Lactobacillus delbrueckii lactis, Lactobacillus
delbrueckii bulgaricus, Lactobacillus helveticus, Lactobacillus plantarum, Lactobacillus
casei, Lactobacillus rhamnosus, Staphylococcus xylosus, and Brevibacterium linens,
wherein at least 85% of the insoluble solids of the non-dairy milk have been removed,
wherein said non-dairy milk is a nut milk, a bean milk, or a grain milk.

13. A non-dairy cheese replica comprising an isolated and solidified non-dairy
cream fraction and one or microbes selected from the group consisting of Pediococcus
pentosaceus, Clostridium butyricum, Lactobacillus delbrueckii lactis, Lactobacillus
delbrueckii bulgaricus, Lactobacillus helveticus, Lactobacillus plantarum, Lactobacillus
casei, Lactobacillus rhamnosus, Staphylococcus xylosus, and Brevibacterium linens.

14. The non-dairy cheese replica of any one of claims 11-13, said replica
further comprising one of more microbes selected from the group consisting of
Penicillium roqueforti, Debaryomyces hansenii, Geotrichum candidum, Penicillium
candidum, Corynebacteria, Streptococcus thermophiles, Penicillium camemberti,

Penicillium nalgiovensis, Verticillium lecanii, Kluyveromyces lactis, Saccharomyces
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cerevisiae, Candida utilis, Rhodosporidum infirmominiatum, Cornybacteria, a
Micrococcus species, a Lactobacillus species, a Lactococcus species, Lactococcus lactis
lactis (LLL), Leuconostoc mesenteroides cremoris (LM), Lactococcus lactis cremoris
(LLC), a Staphylococcus species, a Halomonas species, a Brevibacterium sps, a
Psychrobacter sps, a Leuconostocaceae sps, a Pediococcus species, Leuconostoc
mesenteroides, Lactococcus lactis biovar. diacetylactis (LLBD) or a Propionibacterium
specics

15. Thce non-dairy cheese replica of any onc of claims 9-14, said replica

comprising two of LLL, LLC, and LLBD or comprising SX and TA61.

16. The non-dairy cheese replica of claim 15, said replica comprising LLC
and LLL.
17. The non-dairy cheese replica of claim 15, said replica comprising LLL and

LLBD or LLL, LLC, and LLBD.

18. The non-dairy cheese replica of claim 17, said replica further comprising
Penicillium roqueforti and Debaryomyces hansenii.

19. The non-dairy cheese replica of any one of claims 5-18, wherein said one
or more non-animal based proteins are plant proteins.

20. The non-dairy cheese replica of claim 19, wherein said plant proteins are
selected from the group consisting of a seed storage protein or an oil body protein.

21. The non-dairy cheese replica of claim 20, wherein said seed storage
protein is an albumin, glycinin, conglycinin, globulin, legumin, vicilin, conalbumin,
gliadin, glutelin, glutenin, hordein, prolamin, phaseolin, proteinoplast, secalin, triticeac
gluten, or zein.

22. The non-dairy cheese replica of claim 20, wherein said oil body protein is
an oleosin, a caloleosin, or a steroleosin.

23. The non-dairy cheese replica of claim 19, wherein said plant protein is
selected from the group consisting of ribosomal proteins, actin, hexokinase, lactate
dehydrogenase, fructose bisphosphate aldolase, phosphofructokinases, triose phosphate
isomerases, phosphoglycerate kinases, phosphoglycerate mutases, enolases, pyruvate
kinases, proteases, lipases, amylases, glycoproteins, lectins, mucins, glyceraldehyde-3-

phosphate dehydrogenases, pyruvate decarboxylases, actins, translation elongation
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factors, histones, ribulose-1,5-bisphosphate carboxylase oxygenase (rubisco), ribulose-
1,5-bisphosphate carboxylase oxygenase activase (rubisco activase), collagens, kafirin,
avenin, dehydrins, hydrophilins, and natively unfolded proteins.

24. The non-dairy cheese replica of any one of claims 1-23, said replica
further comprising one or more sugars.

25. The non-dairy cheese replica of claim 24, wherein said one or more sugars
arc sclected from the group consisting of sucrosc, glucosc, fructosc, and maltosc.

26. Thce non-dairy cheese replica of any onc of claims 1-25, said replica
furthcr comprising onc or morc purificd cnzymcs.

27. The non-dairy cheese replica of claim 26, wherein said one or more
isolated enzymes is a lipase, a protease, and/or an amylase.

28. The non-dairy cheese replica of any one of claims 1-27, said replica
further comprising a melting salt.

29. The non-dairy cheese replica of claim 26, wherein said melting salt is
sodium citrate, trisodium pyrophosphate, sodium hexametaphosphate, disodium
phosphate, or any combination thereof.

30. The non-dairy cheese replica of any one of claims 1-27, further
comprising a divalent cation

31. The non-dairy cheese replica of claim 28, wherein said divalent cation is
Fe?', Mg2+, Cu?",or Ca*".

32. The non-dairy cheese replica of any one of claims 1-31, further
comprising an isolated amino acid or other additive selected from the group consisting of
a food product, a yeast extract, miso, molasses, a nucleobase, an organic acid, a vitamin,
a fruit extract, coconut milk, and a malt extract.

33. The non-dairy cheese replica of claim 32, wherein said isolated amino acid
is methionine, leucine, isoleucine, valine, proline, or alanine.

34. The non-dairy cheese replica of any one of claims 1-33, wherein said non-
dairy cheese replica comprises one or more plant-derived lipids, one or more oils derived
from an algae, fungus, or bacterium, or one or more free fatty acids.

35. The non-dairy cheese replica of claim 34, wherein said one or more plant-

derived lipids comprises corn oil, olive oil, soy oil, peanut oil, walnut oil, almond oil,
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sesame oil, cottonseed oil, canola oil, safflower oil, sunflower oil, flax seed oil, palm oil,
palm kernel oil, palm fruit oil, coconut oil, babassu oil, shea butter, mango butter, cocoa
butter, wheat germ oil, or rice bran oil.

36. The non-dairy cheese replica of claim 35, wherein said one or more plant-
derived lipids are canola oil, cocoa butter, and/or coconut oil.

37. The non-dairy cheese replica of any one of claims 1-36 further comprising
a cross-linking cnzymc.

38. The non-dairy cheesc replica of claim 37, whercin said cross-linking
cnzymc is a transglutaminasc or a lysyl oxidasc.

39. The non-dairy cheese replica of any one of claims 1-38, wherein said
cheese replica has one or more of: a) increased creamy, milky, buttery, fruity, cheesy,
free fatty acids, sulfury, fatty, sour, floral, or mushroom flavor or aroma notes; 2) reduced
nutty, planty, beany, soy, green, vegetable, dirty, or sour flavor or aroma notes; 3) an
increased creamy texture; 4) an improved melting characteristic; and 5) an increased
stretching ability, relative to a corresponding cheese replica lacking said one or more
microbes, sugars, divalent cations, isolated enzymes, isolated amino acids or other
additive, plant-derived lipids, or combinations thereof.

40. The non-dairy cheese replica of any one of claims 9-39, wherein said
cheese replica has an increase in one or more of acetoin, diacetyl, 2,3-hexandione, or 5-
hydroxy-4-octanone, or a decrease in one or more of benzaldehyde, 1-hexanol, 1-hexanal,
furan, benzaldehyde or 2-methyl-2-propanol, pyrazine, or heptanal relative to a
corresponding cheese replica lacking said one or more microbes, sugars, divalent cations,
isolated enzymes, isolated amino acids or other additive, plant-derived lipids, or
combinations thereof.

41. The non-dairy cheese replica of any one of claims 9-39, wherein said
cheese replica has an increase in methional and/or dimethyl trisulfide relative to a
corresponding cheese replica lacking said one or more microbes, sugar, divalent cations,
isolated enzymes, isolated amino acids or other additive, plant-derived lipids, or
combinations thereof.

42. The non-dairy cheese replica of any one of claims 9-39, wherein said

cheese replica has an increase in one or more of butanoic acid, propanoic acid, hexanoic
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acid, octanoic acid, or decanoic acid relative to a corresponding cheese replica lacking
said one or more microbes, sugars, divalent cations, isolated enzymes, isolated amino
acids or other additive, plant-derived lipids, or combinations therecof.

43. The non-dairy cheese replica of any one of claims 9-39, wherein said
cheese replica has an increase in one or more of 2-heptanone, 2-undecanone, 2-nonanone,
2-butanone, 2-methyl propanoic acid, 2-methyl butanoic acid, or 3-methyl butanoic acid
rclative to a corrcsponding cheesc replica lacking said onc or morc microbces, sugars,
divalent cations, isolatcd cnzymcs, isolatcd amino acids or other additive, plant-derived
lipids, or combinations thercof.

44, The non-dairy cheese replica of any one of claims 9-39, wherein said
cheese replica has an increase in one or more of ethyl butanoate or methyl hexanoate
relative to a corresponding cheese replica lacking said one or more microbes, sugars,
divalent cations, isolated enzymes, isolated amino acids or other additive, plant-derived
lipids, or combinations thereof.

45. The non-dairy cheese replica of any one of claims 9-39, wherein said
cheese replica has (i) an increase in cthyl octanoate and/or 2-ethyl-1-hexanol or (ii) an
increase in 2-methyl butanal and/or 3-methyl butanal relative to a corresponding cheese
replica lacking said one or more microbes, sugars, divalent cations, isolated enzymes,
isolated amino acids or other additive, plant-derived lipids, or combinations thereof.

46. The non-dairy cheese replica of any one of claims 9-39, wherein said
cheese replica has an increase in acetic acid relative to a corresponding cheese replica
lacking said one or more microbes, sugars, divalent cations, isolated enzymes, isolated
amino acids or other additive, plant-derived lipids, or combinations thereof.

47. The non-dairy cheese replica of any one of claims 9-39, wherein said
cheese replica has an increase in one or more of gamma-octalactone, delta-octalactone,
gamma-nonalactone, butyrolactone, or methyl isobutyl ketone relative to a corresponding
cheese replica lacking said one or more microbes, sugars, divalent cations, isolated
enzymes, isolated amino acids, yeast extract, plant-derived lipids, or combinations
thereof.

48. The non-dairy cheese replica of any one of claims 9-39, wherein said

cheese replica has an increase in one or more of nonanol or 1-octen-3-ol relative to a
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corresponding cheese replica lacking said one or more microbes, sugars, divalent cations,
isolated enzymes, isolated amino acids, yeast extract, plant-derived lipids, or
combinations thereof.

49. A method of making a non-dairy cheese replica, said method comprising
solidifying a mixture of one or more isolated and purified proteins from a non-animal
source and one or more isolated fats, said mixture comprising one or more microbes
sclected from the group consisting of Pediococcus pentosaceus, Clostridium butyricum,
Lactobacillus delbrueckii lactis, Lactobacillus delbrueckii bulgaricus, Lactobacillus
helveticus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus,
Staphylococcus xylosus, and Brevibacterium linensg.

50. The method of claim 49, wherein solidifying comprises cross-linking said
proteins using a transglutaminase or a lysyl oxidase.

51. The method of claim 49, wherein solidifying comprises subjecting said
mixture to a heat / cool cycle.

52. The method of claim 49, wherein solidifying comprises forming a cold set
gel.

53. The method of claim 49, wherein solidifying comprises forming a
coacervate comprising one or more isolated and purified proteins from a non-animal
source.

54. The method of any one of claims 49-53, said method further comprising
adding one or more isolated enzymes to said mixture before or after solidifying.

55. The method of claim 54, wherein said one or more isolated enzymes is a
lipase, protease, and/or an amylase.

56. The method of any one of claims 49-55, said method further comprising
adding one or more sugars to said mixture.

57. The method of claim 56, wherein said one or more sugars are selected
from the group consisting of sucrose, glucose, fructose, and maltose.

58. The method of any one of claims 49-57, said method further comprising

adding a melting salt to said mixture.
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59. The method of claim 58, wherein said melting salt is sodium citrate,
trisodium pyrophosphate, sodium hexametaphosphate, disodium phosphate, or any
combination thereof.

60. The method of any one of claims 49-59, further comprising adding a
divalent cation to said mixture.

61. The method of claim 60, wherein said divalent cation is Fe%, Mg%, Cu2+,
or Ca2+.

62. Thec mcthod of any onc of claims 49-61, furthcr comprising adding an
isolatcd amino acid to said mixturc, a ycast cxtract, or a food product to said mixturc.

63. The method of claim 62, wherein said isolated amino acid is methionine,
leucine, proline, or alanine.

64. The method of any one of claims 49-63, wherein said one or more isolated
fats comprises corn oil, olive oil, soy oil, peanut oil, walnut oil, almond oil, sesame oil,
cottonseed oil, canola oil, safflower oil, sunflower oil, flax seed oil, palm oil, palm kernel
oil, palm fruit oil, coconut oil, babassu oil, shea butter, mango butter, cocoa butter, wheat
germ oil, or rice bran oil, an algal oil, or an oil derived from bacteria, oil derived from
fungi, or rice bran oil.

65. The method of claim 64, wherein said one or more fats are canola oil
and/or cocoa butter.

66. The method of any one of claims 49-65, said method comprises further
acrating said mixture.

67. The method of any one of claims 49-66, wherein said method comprises
incubating said mixture with one microbe for a period of time and then adding a second
microbe to said mixture.

68. A method for making a cold set gel comprising:

a) denaturing a solution comprising at least one isolated and purified plant
proteins under conditions wherein said isolated and purified protein does not precipitate
out of said solution;

b) optionally adding any heat-labile components to said solution of denatured

protein;
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c) gelling said solution of denatured protein between 4°C and 25°C by
increasing the ionic strength; and

d) optionally subjecting said cold set gel of ¢) to high pressure processing.

69. The method of claim 68, wherein said plant proteins are pea proteins,
chickpea proteins, seed storage proteins, proteins from a legume, lentil proteins, or
Lupine proteins.

70. Thec mcthod of claim 69, wherein said pca protcins comprisc pca viciling
and/or pca lcgumins.

71. The mcthod of any onc of claims 68-70, whercin said hcat labilc
components comprise one or more microbes.

72. The method of any one of claims 68-71, wherein gelling is induced using
5 to 100 mM sodium or calcium chloride.

73. A method of making a coacervate, said method comprising

a) acidifying a solution of one or more isolated and purified proteins from a non-
animal source to a pH between 3.5 and 5.5, wherein said solution comprises 100 mM or
less of a salt; and

b) isolating said coacervate from said solution; and

c) optionally subjecting said coacervate to high pressure processing.

74. The method of claim 73, wherein said isolated and purified proteins are
plant proteins.

75. The method of claim 74, wherein said plant proteins are seed storage
proteins, chickpea proteins, lentil proteins, pea proteins or Lupine proteins.

76. The method of claim 75, wherein said pea proteins comprise pea vicilins
and/or pea legumins.

77. The method of claim 76, wherein said pea vicilins comprises convicilins.

78. The method of any one of claims 73-77, wherein said acidifying step is
done in the presence of a plant based oil.

79. The method of any one of claims 73-78, wherein said pH is between 4 and
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80. A method of minimizing one or more undesirable odors in a composition
containing plant proteins, said method comprising contacting said composition with a
ligand having binding affinity for lipoxygenases.

81. The method of claim 80, wherein said ligand is bound to a solid substrate.

82. A method of minimizing one or more undesirable odors in a composition
containing plant proteins, said method comprising contacting said composition with
activatcd carbon then removing the activated carbon from said composition.

83. A mcthod of minimizing onc or morc undcsirable odors in a composition
containing plant protcins, said mcthod comprising contacting said composition with a
lipoxygenase inhibitor and/or an antioxidant.

84. The method of any one of claims 80-83, wherein said composition is a
food composition.

85. The method of claim 84, wherein said composition is a cheese replica.

86. A method for modulating a flavor profile and/or an aroma profile of a
cultured non-dairy product, said method comprising a) adding one or more microbes to a
non-dairy milk source selected from the group consisting of a nut milk, a grain milk or a
bean milk and culturing said microbe-containing non-dairy milk and modulating 1) the
acration rate and/or timing of acration during the culturing; 2) the timing of adding the
microbes to the mixture; 3) the order of adding the one or more microbes; 4) the cell
density of the contacted microbes prior to or after addition to the mixture; or 5) the
microbial growth phase of the microbes prior to or after addition to the mixture, whereby
the flavor profile and/or aroma profile of the non-dairy milk is modulated.

87. The method of claim 86, further comprising adding one or more sugars,
divalent cations, isolated enzymes, isolated amino acids or other additives, plant-derived
lipids, algal oils, or oil derived from bacteria, oil derived from fungi, or free fatty acids to
said mixture during said culturing step.

88. The method of claim 86 or claim 87, further comprising solidifying said
microbe containing mixture.

89. The method of any one of claims 86-88, wherein said product is a cheese

replica.
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90. The method of any one of claims 86-88, wherein said product is yogurt or
sour cream, créme fraiche, or kefir.

9l. A non-dairy cheese replica comprising a coacervate comprising one or
more isolated proteins from a non-animal source.

92. The non-dairy cheese replica of claim 91, wherein said one or more
isolated proteins are plant proteins.

93. The non-dairy cheesc replica of claim 92, wherein said onc or morc
isolatcd plant protcins arc sclected from the group consisting of sced storage proteins, pca
protcins, Lupinc protcins, protcins from a lcgume, chickpca protcins, and lentil protcins.

94. A non-dairy cheese replica comprising (1) a solidified mixture of one or
more isolated and purified proteins from a non-animal source and one or more isolated
plant based lipids or (ii) a solidified non-dairy milk, nut milk, and one or microbes;
wherein said non-dairy cheese replica has a) an increased creamy texture; b) an improved
melting characteristic; or an increased stretching ability.

95. A method of making a non-dairy cheese replica, said method comprising
solidifying a mixture of one or more isolated and purified proteins from a non-animal
source and one or more isolated fats using high pressure processing, said mixture
comprising one or more microbes comprising one or more microbes selected from the
group consisting of a Penicillium species, a Debaryomyces species, a Geotrichum
species, a Corynebacterium species, a Streptococcus species, a Verticillium species., a
Kluyveromyces species, a Saccharomyces species, a Candida species, a Rhodosporidum
species, a Cornybacteria species, a Micrococcus species, a Lactobacillus species, a
Lactococcus species, a Staphylococcus species, a Halomonas species, a Brevibacterium
species, a Psychrobacter species, a Leuconostocaceae species, a Pediococcus species, a
Propionibacterium species, and a lactic acid bacterium.

96. A ricotta cheese replica comprising a solidified nut milk, Lactococcus
lactis Lactis, and Lactococcus lactis cremoris.

97. The ricotta cheese of claim 96, further comprising a transglutaminase.

98. The ricotta cheese of claim 96 or 97, wherein said nut milk comprises a

mixture of almond milk and macadamia nut milk.
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99. A blue cheese replica comprising a solidified nut milk, Lactococcus lactis
cremoris, Lactococcus lactis diacetylactis, Lactococcus lactis lactis; Penicillium
roquetforte, and Debaryomyces hansenii.

100. The blue cheese of claim 99, further comprising a transglutaminase.

101.  The blue cheese of claim 99 or 100, wherein said nut milk comprises a
mixturc of almond milk and macadamia nut milk.

102. A method for creating a library of isolated microbial strains for use in
flavoring a non-dairy cheese replica, comprising:

a) obtaining a starter culture comprising a heterogenous population of
microbial strains;

b) isolating one or more individual microbial strains from said heterogenous
population; and

¢) determining a flavor contribution of each of said individual microbial

strains to a non-dairy cheese replica.
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FIGURE 15
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FIGURE 18
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FIGURE 20
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. L__l Claims Nos.:

.because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.: 9-10, 15-48, 56-67, 72, 79, 89-90 )
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

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

Group I: Claims 1-4, 8/1-4, 73-77, 78/73-77, and 91-93 are directed toward a non-dairy cheese replica comprising a coacervate.

Group ll: Claims 5-7, 8/5-7, 68-70, and 71/68-70 are directed toward a non-dairy cheese replica comprising a cold set gel.

Group lll: Claims 11-13, 14/11-13, 49-53, 54/49-53,-55/54/49-53, 86-87, 88/86-87, 94-97, 98/96-97, 99-100, and 101/99-100 are
directed toward 'a non-dairy cheese replica comprising a solidified mixture. i

Group IV: Claims 80-83, 84/80-83, and 85/84/80-83 are directed toward a method of minimizing one or more undesirable odors.

Group V: Claim 102 is directed toward a method for creating a library of isolated microbial strains for use in flavoring a non-dairy cheese
replica. :
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1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims. .

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: .

1-4, 8/1-4, 73-77, 78/73-77, and 91-93

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D "The additional search fecs were accompanied by the applicant’s protest but the applicable protest
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-Continued from Box No. IlIl: Observations where unity of invention is lacking-***-

The inventions listed as Groups 1-V do not relate to a single general inventive concept under PCT Rule 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 |
include a non-dairy cheese replica comprising a coacervate of one or more isolated and purified proteins; a method of making a
coacervate, said method comprising: acidifying a solution of one or more isolated and purified proteins from a non-animal source to a pH
between 3.5 and 5.5, wherein said solution comprises 100 mM or less of a salt; isolating said coacervate from said solution; and
optionally subjecting said coacervate to high pressure processing, which are not present in Groups lI-V; the special technical features of
Group Hl include a non-dairy cheese replica comprising a cold set gel of one or more isolated and purified proteins from a non-animal
source and a salt; a method for making a cold set gel comprising: denaturing a solution comprising at least one isolated and purified
plant proteins under conditions wherein said isolated and purified protein does not precipitate out of said solution; optionally adding any
heat-labile components to said solution of denatured protein; gelling said solution of denatured protein between 4 degrees C and 25
degrees C by increasing the ionic strength; and optionally subjecting said cold set gel to high pressure processing, which are not present
in Groups I and IlI-V; the special technical features of Group Wl include a non-dairy cheese replica comprising a solidified mixture of one
or more isolated and purified proteins from a non-animal source and one or more isolated plant based lipids; said cheese replica
comprising one or more microbes selected from the group consisting of Pediococcus pentosaceus, Clostridium butyricum, Lactobacillus
delbrueckii lactis, Lactobacillus delbrueckii bulgaricus, Lactobacilius helveticus, Lactobacillus plantarum, Lactobacillus casei,
Lactobacillus rhamnosus, Staphylococcus xylosus, and Brevi bacterium linens; wherein at least 85 percent of the insoluble solids of the
non-dairy milk have been removed, wherein said non-dairy milk is a nut milk, a bean milk, or a grain milk; wherein said non-dairy cheese
replica has an increased creamy texture, an improved melting characteristic, or an increased stretching ability; and ricotta and blue
cheese replicas comprising a solidified nut milk and microbes; and a method for modulating a flavor profile and/or an aroma profile of a
cultured non-dairy product, said method comprising a) adding one or more microbes to a non-dairy milk source selected from the group
consisting of a nut milk, a grain milk or a bean milk and cuituring said microbe-containing non-dairy milk and modulating 1) the aeration
rate and/or timing of aeration during the culturing; 2) the timing of adding the microbes to the mixture; 3) the order of adding the one or .
more microbes; 4) the cell density of the contacted microbes prior to or after addition to the mixture; or 5) the microbial growth phase of
the microbes prior to or after addition to the mixture, whereby the flavor profile and/or aroma profile of the non-dairy milk is modulated,
which are not present in Groups |-l and IV-V; the special technical features of Group 1V include a method of minimizing one or more
undesirable odors in a composition containing plant proteins, said method comprising contacting said composition with a ligand having
binding affinity for lipoxygenases; contacting said composition with activated carbon then removing the activated carbon from said
composition, and contacting said composition with a lipoxygenase inhibitor and/or an antioxidant, which are not present in Groups I-11l
and V; the special technical features of Group V include a method for creating a fibrary of isolated microbial strains for use in flavoring a
non-dairy cheese replica, comprising: a) obtaining a starter culture comprising a heterogenous population of microbial strains; b}
isolating one or more individual microbial strains from said heterogenous population; and ¢) determining a flavor contribution of each of
said individual microbial strains to a non-dairy cheese replica, which are not present in Groups I-1V.

The common technical features of Groups |-V are a non-dairy cheese replica comprising one or more isolated and purified proteins from
a non-animal source; and high pressure processing. ’ ) :

These common technical features are disclosed by US 6,419,975 B1 to Han, et al. Han discloses a non-dairy cheese replica_ (a cream
cheese-like product (cheese replica) that does not require dairy caseins (non-dairy), where non-casein protein replaces casein protein, .
and does not require dairy caseins; abstract; column 2, lines 12-17) comprising one or more isolated and purified proteins from a
non-animal source {food proteins, including soy protein isolate (isclated and purified protein from a non- animal spurce) may pe used as
protein sources to produce caseinless cream cheese-like products with similar texture; column 2, lines 12-17; claim 1); and hlgh' ]
pressure processing (a process which combines high pressure homogenization and heat treatment to enhance or extend emulsifying
capacity and which forms an irreversibly heat denatured protein matrix stabilized emulsion; column 2, lines 5-9).

Since the common technical features are previously disclosed by Han, these common features are not special and so Groups |-V lack
unity. o
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Sovy-based Cheese

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Provisional Application Serial No.
61/943,172, filed February 21, 2014, and U.S. Provisional Application Serial No.
62/058,193 filed October 1, 2014, which are incorporated herein by reference in their

entirety.

TECHNICAL FIELD
This invention relates to soy-based cheese, and more particularly to a soy-based

cheese containing microbial cultures or acid.

BACKGROUND

Cheese making has relied on dairy milks as the major ingredient for more than
4000 years. Dairy cheese is usually made from curds formed from dairy milk. Dairy
milks can readily be made to form curds suitable for making cheese by contacting the
dairy milk with rennet (an aspartic protease which cleaves kappa-casein) at mildly acidic
pH. Some cheeses, ¢.g., cream cheese, cottage cheese and paneer, are made without
rennet. In the absence of rennet, dairy cheese may be induced to curdle with acid (e.g.,
lemon juice, vinegar, etc.) or a combination of heat and acid. Acid coagulation can also
occur naturally from starter culture fermentation. The strength of the curds depends on
the type of coagulation. Most commercially produced cheeses use some type of rennet
(animal, vegetable or microbial-derived) in their production. Commodity cheeses or
“processed cheeses” such as bulk cheddar, food-service mozzarella pizza and “cheese
products,” or “cheese foods such as American cheese, American singles, Velveeta, and
Chcecese Whiz arc typically produced from dairy-derived ingredients and other additives
using industrial processes that little resemble traditional cheese making. A variety of non-
dairy cheese analogs are available that contain soy products (¢.g., soy milk powder, soy
protein, or soy flour), oils, and various thickeners. However, the taste and texture of such

products does not match that of dairy-based cheeses, and the amount of protein per
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serving is typically a third of that found in their dairy counterparts. Thus, there is a need

in the art for an improved method and system for producing non-dairy cheeses.

SUMMARY

In one aspect, this document features a soy-based cheese that includes soy milk; a
microbial strain (e.g., a bacterial strain, a yeast strain, or a mold strain) or an acid (e.g.,
citric acid, lemon juice, HCI, pyruvic acid); a low methyl ester, amidated pectin; an oil;
and optionally one or more of a salt, a starch, a sugar, a flavoring, an antioxidant, a
coloring agent, a gum, an amino acid, quinoa, pyruvic acid or a salt form thereof, a
preservative, coconut milk, coconut cream, yeast extract, a dried yeast, one or more
proteins, lecithin (e.g., sunflower or soy lecithin), a flour, a fiber, or cellulose. The
bacterial strain can be selected from the group consisting of Lactococcus lactis lactis
(LLL), Lactococcus lactis cremoris (LLC), Lactococcus lactis biovar diacetylactis
(LLBD), Staphylococcus xylosus (SX), and Streptococcus thermophilus (ST). The soy-
based cheese can include two bacterial strains (e.g., ST and SX). The choice of microbial
strain(s), and the specific culturing conditions (temperature, aeration, nutritional
additives) impacts the flavor profile of the soy cheese. The oil can be canola oil, palm
fruit oil, palm oil, palm stearin oil, olive oil, flaxseed oil, sunflower oil, coconut oil,
soybean oil, cocoa butter, or a margarine containing a mixture of two or more oils. The
soy-based cheeses described herein are meltable. In some embodiments, the soy-based
cheese does not include agar-agar. In some embodiments, the soy-based cheese does not
include cyanobacteria or Lactobacillus acidophilus. In some embodiments, the soy-based
cheese does not include agar-agar, cyanobacteria, or Lactobacillus acidophilus. In some
embodiments, the soy-based cheese can include an animal product, e.g., casein or other
non-plant based material. In some embodiments, the soy-based cheese is a plant-based
soy-based cheese, i.c., a soy-based cheese containing no animal products. Soy-based
cheeses containing no animal products also can be referred to as vegan soy-based
cheeses.

Any of the soy-based cheeses described herein can include a salt (e.g., sodium
chloride).
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Any of the soy-based cheeses described herein can include a starch. The starch
can be potato starch, corn starch, tapioca, rice starch, pea starch, arrowroot starch, or a
modified food starch. The potato starch can be an amylopectin potato starch.

Any of the soy-based cheeses described herein can include sugar (e.g., one or
more of glucose, fructose, sucrose, maltose, ribose, xylose, and mannose). For example,
the soy-based cheese can include glucose, fructose, and/or sucrose. In some
embodiments, the sugar is cane sugar, cane juice, corn Syrup, brown rice syrup, agave
syrup, maple syrup, glycerin, inulin, or maltodextrin.

Any of the soy-based cheeses described herein can include a flavoring, either
natural or artificial, to providc additional chcesy, buttery, and/or milky/dairy flavor notcs,
or other desired flavor to the cheese. The flavoring can be a flavoring compound that
includes one or more of acetoin, 5,6-decenoic acid, butanoic acid, gamma-undecalactone,
2,3 butanedione, butyl butyryllactate, delta-decacalactone, delta-tetradecalactone,
gamma-tetradecalactone, delta-hexadecalatone, gamma-decalactone, gamma-
dodecalactone, delta-dodecalactone, delta-tridecalactone, gamma-hexalactone, hexanoic
acid, decanoic acid, octanoic acid, 2-tridecanone, caprylic acid, cis-3-hexanol, dimethyl
sulfide, furaneol, indole, methional, methyl amyl ketone, thiophenol, trans-2- hexanal,
propionic acid, ethyl butyrate, ethyl caproate, ethyl caprylate, ethyl decanoate, ethyl
laurate, ethyl myristate, ethyl oleate, ethyl heptanoate, stearic acid, ethyl palmitate, 2-
butanol, 2-methyl-butanal, 3-methyl-butanal, isovaleric acid, guaiacol, pyrizines, butyl
alcohol, phenylacetic acid, methyl mercaptan, an amino acid, coconut milk or coconut
cream. In some embodiments, an amino acid is used, for example, to provide sweetness.
In some embodiments, a combination of butanoic acid, 5,6 decenoic acid, and acetoin can
be used. In some embodiments, a combination of coconut cream, butanoic acid, 2,3
butanedione, gamma-undecalactone, and acetoin can be used. In some embodiments, the
flavoring is an herb, a spice, or a vegetable.

Any of the soy-based cheeses described herein can include an antioxidant (e.g.,

vitamin E or mixed tocopherols).
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Any of the soy-based cheeses described herein can include a coloring agent. For
example, the coloring agent can be annatto, apocarotenal, beta-carotene, paprika,
vegetable juice, or turmeric.

Any of the soy-based cheeses described herein can include an amino acid (e.g.,
leucine, alanine, valine, tyrosine, phenylalanine, lysine, isoleucine, glutamic acid and/or
glycine). In some embodiments, an amino acid is used, for example, to provide
sweetness.

Any of the soy-based cheeses described herein can include a gum. For example,
the gum can be carrageenan, xanthan, konjac, guar, gellan, locust bean, or gum arabic.
For cxamplc, thc gum can bc guar gum.

Any of the soy-based cheeses described herein can include one or more proteins
(e.g., a protein isolate such as soy protein isolate or the soluble portion of soy flour or soy
protein isolate, an isolated protein, or a combination of proteins). The protein can be an
isolated protein such as a lentil protein, a soy protein, or a pea protein. The isolated
protein can be pea vicilin, pea legumin, soy p-conglycinin, soy glycinin, or a dehydrin
protein. The term “isolated” indicates that the preparation of the protein is at least 60%
pure, e¢.g., greater than 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 99% pure. The protein
content of a soy-based cheese can be up to 10% protein, up to 15% protein, or up to 19%
protein. For example, the soy-based cheese can have 10% to 15% protein or 10% to 19%
protein. In some embodiments, the soy-based cheese has a protein content of at least
10%, at least 15%, or at least 19%.

The protein content of a soy-based cheese can be similar to that of a dairy based
American cheese. For example, the protein content of the soy-based cheese can be 15%
to 20% (e.g., 16% to 19%).

The carboyhydrate content of a soy-based cheese can be less than that of a dairy
based American cheese. For example, the carbohydrate content of the soy-based cheese
can be 4% to 7%.

The fat content of a soy-based cheese can be less than that of a dairy based
American cheese. For example, the fat content of the soy-based cheese can be from 16%

to 22%.

Motif Exhibit 1002, Page 733 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147

Any of the soy-based cheeses described herein can include a preservative. For
example the preservative can be sorbic acid, natamycin, “cultured dextrose,” or olive leaf
extract.

In another aspect, this document features a method of making a soy-based cheese.
The method includes incubating a mixture of (i) soy milk, (ii) an optional sugar and
optional one or more proteins, and (iii) a microbial strain (e.g., a bacterial strain) or an
acid for a period of time sufficient to reach a pH of 5.4 to 6.4 (¢.g., 5.4t0 6.2, 5.4t0 5.7,
5.8t0 6.2, or 5.4 to 5.6); blending the mixture; adding to the blended mixture, a low
methylester, amidated pectin, an oil, an optional salt, an optional starch, an optional
prescrvative, and an optional coloring agent and blending; hcating the mixturc to a
temperature from about 60°C to about 100°C (e.g., at least 65°C, at least 70°C, at lcast
80°C, at least 85°C, at least 90°C, 60°C to 80°C, 65°C to 85°C, 70°C to 90°C, 75°C to
99°C, 80°C to 100°C, or 85°C to 100°C); and adding to the heated mixture, one or more
optional sugars and one or more flavorings to produce the soy-based cheese. The
coloring agent also can be added after the heating step, and the sugar can be optionally
added before the heating step. The method further can include forming the soy-based
cheese in a mold.

In yet another aspect, this document features a method of making a soy-based
cheese. The method includes incubating a mixture of (i) soy milk, (ii) an optional sugar
and optional one or more proteins, and (ii1) a microbial strain (e.g., a bacterial strain) or
an acid for a period of time sufficient to reach a pH of 5.4 to 5.7; heating the mixture to a
temperature between 70°C and 90°C; separating the curd and whey in the heated mixture
and optionally combining the curd:whey to obtain a ratio of 35:65 to 100:0 curd:whey
(e.g., 60:40, 65:35, 70:30, or 75:25); adding to the curd:whey combination, a low
methylester, amidated pectin, an oil, an optional salt, an optional starch, an optional
sugar, an optional coloring agent, and optional preservative such as sorbic acid; cooking
the mixture to a temperature between 80°C and 95°C with blending; adding one or more
flavorings to the cooked mixture; and blending the cooked mixture to obtain the soy-

based cheese. The method further can include forming the soy-based cheese in a mold.
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The document also features a soy-based cheese that includes soy milk; an acid
(e.g., citric acid, lemon juice, HCI, and pyruvic acid); a low methyl ester, amidated
pectin; an oil; and optionally one or more of a salt, a starch, a sugar, a flavoring, an
antioxidant, a coloring agent, a gum, an amino acid, quinoa, pyruvic acid or a salt form
thereof, a preservative, lactic acid, acetic acid, yeast extract, a dried yeast, one or more
proteins, lecithin, a flour, a fiber, or cellulose.

In another aspect, this document features a soy-based cheese that includes soy
milk; a microbial strain; a low methyl ester, amidated pectin; one or more proteins; an oil;
a sugar (glucose, fructose, and/or sucrose); a gum (e.g., carrageenan, xanthan, konjac,
guar gum, gcllan, locust bean, or gum Arabic); a coloring agent (c.g., annatto,
apocarotenal, beta-carotene, paprika, vegetable juice, or turmeric); and a flavoring. The
soy-based cheese further can include a salt such as sodium chloride or a preservative such
as sorbic acid, natamycin, cultured dextrose, olive leaf extract or a mixture thercof. The
ong or more proteins can include soy protein isolate or the soluble proteins from soy flour
or soy protein isolate, or an isolated protein (e.g., a lentil protein, a soy protein, or a pea
protein). For example, the protein can be pea vicilin, pea legumin, soy p-conglycinin,
soy glycinin, or a dehydrin protein. The protein content of a soy-based cheese can be up
to 10% protein, up to 15% protein, or up to 19% protein. For example, the soy-based
cheese can have 10% to 15% protein or 10% to 19% protein. In some embodiments, the
soy-based cheese has a protein content of at least 10%, at least 15%, or at least 19%. The
protein content of a soy-based cheese can be similar to that of a dairy based American
cheese. For example, the protein content of the soy-based cheese can be 15% to 20%
(e.g., 16% to 19%). The carboyhydrate content of a soy-based cheese can be less than
that of a dairy based American cheese. For example, the carbohydrate content of the soy-
based cheese can be 4% to 7%. The fat content of a soy-based cheese can be less than
that of a dairy based American cheese. For example, the fat content of the soy-based
cheese can be from 16% to 22%. The soy-based cheese can be meltable. The soy-based
cheese can be plant-based.

In another aspect, this document features a soy-based cheese that includes soy

milk; a low methyl ester, amidated pectin; one or more proteins; an oil, and optionally

6
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one or more of a salt, a starch, a sugar, a flavoring, an antioxidant, a coloring agent, a
gum, an amino acid, quinoa, pyruvic acid or a salt form thereof, a preservative, lactic
acid, acetic acid, yeast extract, a dried yeast, one or more proteins, lecithin, a flour, a
fiber, or cellulose. The one or more proteins can include soy protein isolate or the soluble
proteins from soy flour or soy protein isolate, or an isolated protein (e.g., a lentil protein,
a soy protein, or a pea protein). For example, the protein can be pea vicilin, pea legumin,
soy B-conglycinin, soy glycinin, or a dehydrin protein. The protein content of a soy-
based cheese can be up to 10% protein, up to 15% protein, or up to 19% protein. For
example, the soy-based cheese can have 10% to 15% protein or 10% to 19% protein. In
somc cmbodiments, the soy-bascd cheesc has a protcin content of at Icast 10%, at Icast
15%, or at least 19%. The protein content of a soy-based cheese can be similar to that of
a dairy based American cheese. For example, the protein content of the soy-based cheese
can be 15% to 20% (e.g., 16% to 19%). The carboyhydrate content of a soy-based cheese
can be less than that of a dairy based American cheese. For example, the carbohydrate
content of the soy-based cheese can be 4% to 7%. The fat content of a soy-based cheese
can be less than that of a dairy based American cheese. For example, the fat content of
the soy-based cheese can be from 16% to 22%. The soy-based cheese can be meltable.
The soy-based cheese can be plant-based.

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention pertains. Although methods and materials similar or equivalent to those
described herein can be used to practice the invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references
mentioned herein are incorporated by reference in their entirety. In case of conflict, the
present specification, including definitions, will control. In addition, the materials,
methods, and examples are illustrative only and not intended to be limiting.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and

advantages of the invention will be apparent from the description and drawings, and from
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the claims. The word “comprising” in the claims may be replaced by “consisting

essentially of” or with “consisting of,” according to standard practice in patent law.

DESCRIPTION OF DRAWINGS

FIG. 1 is a representative photograph of soy-based cheese after melting at 325°F
for five minutes.

FIG. 2 is a representative photograph of soy-based cheese produced using the
method of Example 2.

FIG. 3 is a representative photograph of the soy-based cheese produced in
Example 3.

FIG. 4 is a representative photograph of a sliced block of soy-based cheese
produced in Example 3.

FIG. 5 is a representative photograph of the cheese after grating in a Cuisinart
food processor a few minutes after removal from refrigerator.

FIG. 6 is a representative photograph of a grilled cheese sandwich made with the
soy-based cheese of Example 4.

FIG. 7 is a representative photograph showing the meltability of the soy-based
cheese prepared in Example 7 with the soluble protein pellet (SPP) from soy flour. The
left panel shows a 2 g sample of cheese prior to heating. The right panel shows that the
cheese melted at 70°C.

DETAILED DESCRIPTION

In general, this document provides methods and materials for producing meltable
soy-based cheeses, i.e., the soy-based cheeses are able to become liquefied with heating.
Broadly, the document provides methods for making soy based cheeses by incubating soy
milk with onc or morc microbial strains (c.g., bactcrial, ycast or mold strains) or acids,
and optionally, a sugar (c.g., glucosc or othcr sugar), onc or morc protcins (c.g., onc or
morc isolatcd protcins, a protcin isolate such as soy protcin isolatc, or the solublc portion
of soy flour or soy protcin isolatc (rcferred to as the soluble protein pellet)) and/or flavor

enhancers such as yeast extract or calcium pyruvate, for a sufficient period of time to
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obtain the desired pH, which can range from about 4.5 to 6.4 (e.g.,pH5.41t05.7,5.5 to
5.6, or 5.8 to 6.2). The length of the incubation period may vary depending on the
temperature in which the soy milk and cultures are maintained. For example, the soy
milk, microbial cultures, and optional ingredients can be incubated at temperatures
ranging from room temperature (€.g., approximately 25°C) up to about 40°C (e.g., 25°C-
37°C or 25°C-40°C). It will be appreciated that the incubation time may vary depending
on the size of the batch, amount of inoculum, and culture temperature.

Once the desired pH is reached, the resulting mixture of curds and whey (i.e., the
liquid remaining after curdling) can be processed (e.g., by high speed shearing or
blending to intcgrate the flavors, resulting in a soy bascd checsc with a mellower flavor)
and one or more additional ingredients (e.g., oil, low methylester, amidated pectin such as
pectin NH, and optional salts, starches, gums, coloring agents, sugars, flavorings,
antioxidants, amino acids, quinoa, pyruvic acid or a salt form thereof, preservative,
coconut milk, coconut cream, yecast extract, a dried yeast, protein, lecithin, a flour, a fiber,
or cellulose) can be added. For example, the oil, salt, pectin, and coloring agent can be
added to the blended mixture and the mixture heated to a temperature of about 60°C to
about 100°C (e.g., at least 65°C, at least 70°C, at least 80°C, at least 85°C, at least 90°C,
60°C to 80°C, 65°C to 85°C, 70°C to 90°C, 75°C to 99°C, 80°C to 100°C, or 85°C to
100°C). One or more sugars and one or more flavorings then can be added to produce the
soy-based cheese. Cheese molds can be used to form the soy-based cheese to the desired
shape.

In some embodiments, the curds and whey can be separated and the individual
components processed. For example, the curds and whey can be separated by draining
the whey from the curd. For example, the mixture of curds and whey can be heated (c.g.,
70°C to 90°C, 75°C, 80°C, or 85°C) to aid the separation of the curd from the whey and
to reduce the number of viable microorganisms. The curds and whey can be combined in
various ratios ranging from 50:50 curd:whey to 80:20 curd:whey (e.g., 60% curd : 40%
whey; 65% curd : 35% whey; 70% curd: 30% whey, or 75% curd : 25% whey). In some

embodiments, the curd may be combined with water instead of whey.
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A low methylester, amidated (LMA) pectin, an oil, and one or more optional
ingredients (e.g., a salt, a starch, sugar, coloring agent, and/or a preservative such as
sorbic acid) can be added to the curd:whey combination and the resulting mixture cooked
to a temperature between 60°C and 100°C (e.g., at least 65°C, at least 70°C, at least
80°C, at least 85°C, at least 90°C, 60°C to 80°C, 65°C to 85°C, 70°C to 90°C, 75°C to
99°C, 80°C to 100°C, or 85°C to 100°C) with blending. One or more flavorings can be
added to the cooked mixture then blended to obtain the soy-based cheese. Cheese molds
can be used to form the soy-based cheese to the desired shape.

As described herein, the color, texture, and/or flavor of the soy-based cheese is
similar to Amcrican proccss cheesc and has similar melting characteristics and
gooeyness, as well as a similar dairy character (e.g., buttery, cheesy, and milky). The
soy-based cheese can be sliced, grated or cubed, and used, for example, to create grilled
soy-cheese sandwiches, soy-cheese sauce (¢.g., for macaroni and cheese), nachos, and/or
soy-cheese burgers.

In some embodiments, soy protein isolate is used as the optional protein source
when making the soy-based cheese. Soy protein isolate refers to the proteins extracted
from defatted soy flour and is commercially available from many sources. In some
embodiments, insoluble material (e.g., insoluble proteins or other insoluble material) is
removed from soy flour or soy protein isolate, and the remaining soluble portion of the
soy flour or soy protein isolate is used to prepare the soy-based cheese replica.
Removing the insoluble material before making the soy-based cheese replica improves
the appearance (including both color and texture) as well as improves the mouth-feel of
the soy-based cheese.

In embodiments in which the optional proteins are used in making the soy-based
cheese, the protein content can be similar or more than that of a dairy based American
cheese single. In some embodiments, the soy-based cheese can have a protein content
that is similar or more than that of a dairy based American cheese (e.g., a block of dairy
based American cheese or a dairy based American cheese single), and can have a
carbohydrate content and/or a fat content that is similar or less than that of a dairy based

American cheese (e.g., a block of dairy based American cheese or a dairy based

10

Motif Exhibit 1002, Page 739 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147

American cheese single). For example, a soy-based cheese can have a protein content
that is similar or higher than that of a dairy based American cheese, with a fat content that
is less than that of a dairy based American cheese and a carbohydrate content that is
similar to that of a dairy based American cheese. For example, a soy-based cheese can
have a protein content that is similar or higher than that of a dairy based American
cheese, with a carbohydrate content that is less than that of a dairy based American
cheese and a fat content that is similar to that of a dairy based American cheese. For
example, a soy-based cheese can have a protein content that is similar or higher than that
of a dairy based American cheese, with a carbohydrate content and a fat content that is
Icss than that of a dairy bascd Amcrican cheese. Typically, a dairy bascd cheesc has a
protein content of 18%, a carbohydrate content of 8%, and a fat content of 23%. For
example, a soy-based cheese can have a protein content between 10% and 20% such as
10% and 19%, 10% to 15%, 15% to 20%, 15% to 19%, 15%, 16%, 17%, 18%, 19%, or
20%. For example, the soy-based cheese can have a carbohydrate content between 4%
and 8% (e.g., 4% to 7%, 5% to 6%, 4%, 5%, 6%, or 7%). For example, the soy-based
cheese can have a fat content between 16% and 23% (e.g., 16% to 18%, 19% to 22%, or
20% to 22%).

The invention will be further described in the following examples, which do not

limit the scope of the invention described in the claims.

EXAMPLES
EXAMPLE Y
A meltable soy-based cheese was prepared using the following ingredients:
a) soy milk composed of soybeans and water {no other additives)
b} glucose
¢} bacterial cultures: strains Streptococcus thermophilus (ST} (as TAGL,
a comnercial mixy and Stapéilococcus xylosus (8X)
dy LMA pectin (pectin NH)
¢) potato starch

£} salt

11
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g} canola oil

h) fructose

i} annatto

1) natural flavor

{ne liter of soy milk (SunQpta organic soy base) was heated to 30°C in a clean
santtized container, and glucose was added to S8 mM (6.99%) along with cultures of SX
and ST (each at a starting cell density of 1.25 x 107 cfu/ml). The mixture was incubated
uniil & pH of 5.5 +/- 0.1 was reached. The incubation typically takes 3-6 hours to reach
the target pH. (At this poiunt, the coagulated soy milk can be placed on ice and
refrigerated for up to 24 hours, before procecding. pH may drop & fow tonths of a percent
during this time.} The mixture was transferred to a food processor and sheared/blended
for 3 mnutes, then pectin NH at 3.2%, potato starch {(Eliane 100) at 8.4%, salt at 1.4%,
canola ol at 14%, and annatto at 0.08% {or as nceded to achicve desired orange color)
was added and the mixture blended again in the food processor for an additional 2
minutes. After blending, the mixture was fransferred 0 a pot and botled for about 2
minutes per cach 200 mi volome. This step allows the pectin NH to dissolve and also acts
as a "kill step” to reduce the inoculated bacterial count. The pot was removed from the
heat, and 8.09% fructose and 8.18% glucose (for added sweetness) was whisked into the
mixiure. At this point, due to cvaporation during boiling, the volume of the mixture is

about 70% of the starting volume. The mixture was transferred to a food processor and

cooled to about 70°C, and then coconut cream at 10%, butanoic acid th oil at 0.01%, 2.3
butancdione in oil at §.0003%, gamma-undecalactone in oil at 0.006003%, and acetoin in
water at 0.015% was added and the mixture blended for an additional minute to
incorporate flavors into the mixture. Other combinations of natural flavors and/or
arfificial also can be used to flavor the cheese. The blended mixture was poured wmio
cheese molds, and immediately covered with a plastic lid or wrap. The molds were
refrigerated overnight to several days then removed. Once removed from the molds, the

soy~based cheese can be sliced, grated or cubed, and used, for example, to create grilled

soy-cheese sandwiches, soy-cheese sauce, and/or soy-cheese burgers. As shown in FIG.
1, the soy-based cheese is meitable {(325°F x 5 minutes}.
12
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EXAMPLE 2

A soyv-based cheese was prepared using the following ingredients:

a}) soy milk, composed of soybeans and water {(no other additives)

by glucose

¢} bacterial cultures: straing ST (as TA61, a comumercial mix) and SX

dy LMA pectin {(pectin NH)

¢) potato starch

) salt

¢} canola oil

) fructose

i} annatto

1} natural and artiticial flavors

i) sorbic acid {or other preservative}:

Fitteen (15) Hters (L} of soy milk {(SunOpta organic soy base) was heated to 306°C
in two clean samtized pots of 7.5 L each, in 2 heated water bath, and glucose was added
to 50 mM {(1.9%) along with cultures of 5X and 8T {cach at a starting cell density of 1.25
x 107 cfu/mil). The mixture was incubated until a pH of 5.5 +/- 0.1 was reached. The
incuhation typically takes 3-6 howrs to reach the target pH. Once the desired pH was
reached, the pots were transferred to a double boiler set-up, and heated until the soy-milk
mixture reached 75°C. After holding at 75 C for one minute, the pots were removed
from the heat source. The heating serves as a "kill step” (allowing us to maintain the
mixtore in the refrigerator for at least one week) and aids in the separation of curd from
whey. The mixture was transferred to cheese-draining bags, and the curd was allowed to
separate from the whey until a 70:30 curdiwhey ratio was achieved. The 70:30
curd/whey mixture can be stored covered in the refrigerator for up to one week.

A 10-1b (4.5-kg) cooker run was performed by blending the curd/whey mixture at
~75%, pectin NH at 3 2%, potato starch (Eliane 100} at $.4%, salt at 1.4%, canola oil at
149, annatto at 8.08% or as needed to achieve desired orange color, glucose at 0.18%,

fructose at 0.09%, and sorbic acid at §$.2%6 {

AN

optional, as a preservative} in a mixer
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{alternatively a food processor) until well-blended and smooth. The biending step can be
up to 30 minutes wn length, The entire mixture was transferred to a pre-heated stearn-
cleaned chamber of a 1G-pound cheese cooker and the temperature brought up to 180°C
by steam 1njection, with continwous mixing. The mixture was cooked for 4 minutes. The
steam was turned off and flavors were added as follows {at the final concentrations
shown): butanoic acid in o1l at $.01%, 5,0 decenoic acid in ol at 0.005%, and acetoin in
water at §.015%. The butanoic acid and 5,6 decenoic acid were added together in a S-mil
volume of canola oil, and the acetoin 18 in 11.2 mi of water. The cooker was run for an
additional munute without steam injection. Note that the steam injection coniributes an
additional ~5% watcr (or about 225 ml per 4.5-kg batch) to the mixture.

The cooked soy-cheese mixture was decanted and transterred to a ruxer {¢.3.,
KiichenAid), and sheared/blended at high speed for § minutes. This post-cooking
biending step helps prevent syneresis of o1l The blended muxture was poured into cheese
molds, and immediately covered with a plastic lid or wrap. The molds were refrigerated
overnight to several days, then removed. FIG. 2 contains a photograph of the soy-based
cheese. Onee removed from the molds, the soy-based cheese can be sliced, grated or
cubed, and used, for example, to create grilled soy-cheese sandwiches, soy-cheese sauce,

and/or soy-cheese burgers.

EXAMPLE 3

A soy-based cheese was prepared using the ingredients in Example 1, with the
following additions: calcium pyruvate, yeast extract, Earth Balance buttery spread,
glycine, and mixed tocopherols. The presence of calcium pyruvate contributes to a
milder, less sour cheese replica. Yeast extract promotes bacterial strain growth and
contributes some savory flavor to the cheese replica. Glycine may reduce sourness in the
soy cheese.

The soy cheese was prepared as described in Example 1, with the calcium
pyruvate (~pH 2) added to 10 mM final concentration and yeast extract added at 0.5%, at
the same time the cultures were added. After the mixture reached the desired pH, the

pectin NH at 3.2%, potato starch (Eliane 100) at 0.4%, salt at 1.3%, canola oil at 7%, and
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annatto at 0.2% (or as needed to achieve desired orange color), glucose at 10 mM, and
glycine at 5 mM was added. After pulsing 10 times to mix in a mini-chopper, the mixture
was blended for 1 minute, then transferred to a pot. The mixture was boiled for 2
minutes, and then the following ingredients were added: Earth Balance buttery spread at
7% and mixed tocopherols at 0.5% (0.75 mg in canola oil per 150 ml mixture). The
mixture was whisked until blended and smooth, and then immediately poured into cheese
molds, and covered in plastic wrap and refrigerated overnight. The soy-based cheeses
were un-molded and transferred to plastic containers and wrapped in plastic wrap (FIG.
3) and returned to the refrigerator until used. The cheeses were smooth and shiny when
unwrappcd, and had a dairy cheesy aroma. The cheese replicas were sliced (FIG. 4), and

shredded in a Cuisinart (FIG. 5).

EXAMPLE 4

A meltable plant-based soy-based cheese was prepared using the following
ingredients:

a) soy milk, composced of soybeans and water {no other additives)

b) soy protein isolate (Supro XT 219D, Solae)

¢y glucose

d} bacterial cultures: strains Strepiococcus thermophilis (81} {as TAG],
a commercial mix} and Sraphiococcus xylosus (SX)

ey LMA pectin {pectin NH)

) potato starch

g} salt

1} coconut o1l

1) coconut cream

i} guar gum

i) fructose

1) annatio

iy natural Havors
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Soy milk (SunOpta organic soy base) was heated to 30°C in a clean sanitized
container. Soy protein isolate (Supro XT 2193) was added at 15%, glucose was added to
50 mM {0.9%), and cultures of 8X and ST were cach added at a starting cell density
of approximately 1.25 x 107 cfu/ml. The mixture was incubated until a pH of
approximately 5.6 was reached. The incubation typically takes 3-6 hours to reach the
target pH. (At this point, the coagulated soy mtlk can be placed on ice and refrigerated
forup to 24 hours, before proceeding. pH roay drop a fow tenths of a percent during this
time.} The mixture was transferred to a food processor and sheared/blended for | minute,
then coconut orearn (Kara, 5%, coconut oud {Shay and Co., 15%) and aunatio (0.1 -
0.2%) were added, and the muixture was pulscd to thoroughly blend. Next, Pectin NH at
3.2%, potato starch {(Eliane 100) at §.4%, salt at 1.4%, guar gum at §.3%, ghlucose at $.2%
and fructose at §.1% were added and the mixture biended again in the food processor for
an additional 2 munutes. (Note: guar gurn also moay be pre-hydrated m water prior to
blending.) After blending, the mixture was transferred to a pot and boiled for about 2
minutes per cach 200 mi volume, to achicve an approximate weight loss of 153% due ©
water evaporation. This step allows the pectin to dissoive and also acts as a "kill siep™ to
reduce the inoculated bacterial count. The pot was removed from the heat, and its
contents were transferred to a mixer. Flavors were added: butanoie acid m oil at 8.01%,
2,3 butanedione in oil at §.0003%, gamma-undecalactone in oif at 8.00003%, and acctoin
in water at 0.015%, and the mixture blended for 30 seconds to incorporate these flavors
into the mixture. The blended mixture was poured into cheese molds, and immediately
covered with plastic wrap. The molds were refrigerated overnight to several days. Once
removed from the molds, the soy-based cheese can be sliced, grated or cubed, and used,
for example, to create grilled soy-cheese sandwiches, soy-cheese sauce, and/or soy-
cheese burgers. The protein content of the soy-based cheese (analysis by Silliker) was
about 15 — 16%. Soy-based cheese prepared with added soy-protein iselate and guar gum
has a more cohesive and gooey melt than otherwise comparable soy-based cheese
prepared without added soy protein isolate or guar gum. FIO. 6 provides a representative

photograph of a grilled cheese prepared with the soy based cheese of this example.
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EXAMPLES

A meltable plant-based soy-based cheese with a protein content that matches that
of dairy American cheese was prepared using the following ingredients:

a}) soy milk, composed of soybeans and water {(no other additives)

b) soy protein isolate (Supro XT 219D, Solae)

¢) glucose

d} bacterial cultures: stratns Streprococcus thermophilus (8T) {as TAG],
a commercial mix) and Staphlococcus xviosus (8X)

¢} LMA pectin {pectin NH)

) salt

¢} coconut oil

h} canola ol

1} coconut milk

1) guar gur

k} sucrose

by annatto

m) natural and/ or artificial flavors

Sov rodk {SunOipta organic soy base) was heated to 30°C in a clean sanitized
container. Soy protein isolate (Suproe XF 21913 was added at 23%, glucose was added to
50 mM (0.9%;), and cultures of SX and ST were cach added at a starting cell density of
approximately 1.25 x 107 cfivml. The mixture was incubated until a pH of approximately
6.2 was reached. The incubation typically takes 3-4 hours to reach the target pH. The
mixture was transferred to a food processor. The following ingredients were added, and
the mixture was sheared/blended for 3 minutes: coconut milk (596}, coconut il {14%),
canola oil (496}, pectin NH (3.2%), salt {1.4%), guar gum (0.01%), and sucrose {(0.9%).
After blending, the mixture was transforred to 2 pan set atop a pot of boiling water and
heated until the mixtore reached BO°C, and achieved an approximate weight loss of 4% =+
1% due to water evaporation. This step allows the pectin to dissolve and also acis as a
"kill step” to reduce the inoculated bactenial count. (I moisture loss exceeds S%, water
may be added back to the mixture to achieve a final moisture loss of about 4%.3 The pot

17

Motif Exhibit 1002, Page 746 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147

was removed from the heat, and its contents were transferred to a mixer. Flavors were
added, followed by annatto (67% solution at 0.196) and the mixture was blended for 3
minutes. The blended mixture was poured into cheese molds, and immediately covered
with plastic wrap. The molds were refrigerated overnight to several days. Onee removed
from the molds, the soy-based cheese can be sliced, grated or cubed, and used, for
exaraple, to create grilled soy-cheese sandwiches, soy-cheese sauce, and/or soy-cheese

bur

gers. The protein countent of the soy-based cheese is comparable to that of a dairy-
based American cheese, Kraft American singles, but with slightly lower fat {and no
cholesterol} and carbohydrates (see Table 1, nutritional analysis by Silliker Inc. for the

dairy bascd checose).

Fable 1
Sample Yo protein % fat % carbohydrates
Kraft American 18 23 K
singics cheese
soy-bascd cheese 18 22 6
from Example 3

EXAMPLE 6

A soy-based cheese replica was prepared with the following ingredients:

a) soy milk composed of soybeans and water {no other additives)

b glucose

¢) bacterial cultures: strains Strepiococcus thermophilus (8T} {as TASG1,
a comracreial mix) and Staphlococcus xviosus (830

dy LMA pectin {pectin NH)Y

¢) potato starch

) salt

g} coconut oil

h) coconut croam

1) guar gum

1} fructose

18
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i) annatto

Dy natural flavors

Noy milk (SunQOpta organic soy base) was heated to 30°C in a clean sanitized
container, Ghucose was added to 50 M (0.9%), and cultures of ST and SX were cach
added at a starting cell density of approximately 1.25 < 187 efu/ml.  The mixture was
incubated until o pH of approximately 5.5 was reached. The mixture was transferred to a
food processor. The following ingredients were added, and the rowxture was
sheared/blended for 2 minutes: coconut cream {(10%), coconut o1l {16.4%), Pectin NH
{3.2%), potato starch (Eliane 100) (0.4%), sait {1.4%), guar gum (0.1%%), and annatto
{0.2% of a 67% solution in watcr). After blending, the mixture was transforred to a pot
and boiled for about 2 minutes per cach 200 ral volume, with continuous whisking. This
step allows the LMA pectin to dissolve, reduces the moisture content, and also acts as a
"kall step” to reduce the moculated bacterial count. The pot was removed from the heat,
and its contents transferred to a blender. 0.09% fructose, 0.18% ghucose and 8.33%
natural flavors were added, and the mixture was sheared/blended for 1 minute. The
blended mixture was poured into cheese molds, and tmmediately covered with plastic
wrap. 1The molds were refrigerated overnight to several days.

Once removed from the molds, the soy-based cheese replica was shiced, packaged

in plastic containers and shipped on ice, along with packages of Tofutii American soy

cheese shices (ingredients: water, may contain one or more of the following oils: soy, comn

or palm, non-GMO [tofu, soy protein), carrageenan, maltodextrin, vinegar, corn starch,
calcium phosphate, potato flakes, salt, potassium phosphate, non-dairy lactic acid, adipic
acid, soy, natural colors and potassium sorbate (added as a preservative}] fo the sensory
test site. 98 subjects were served the two sliced samples in random order, and then the
two sampies in the form of grilled cheese sandwiches (GC) in random order. A 9-point
degree of liking (I30L) scale was used to rate the samples for overall liking, appearance,
flavor and texture. A S-point DOL scale was used to rate purchase intent.

As shown in Tables 2A and 28, the soy-based American cheese replica (Test
sampley was preferred to Tofuttt when the two samples were compared as slices or as GC

sandwiches. There was a significant difference (p<0.05) between the samples in DOL on

19

Motif Exhibit 1002, Page 748 of 1290



WO 2015/127388

Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

PCT/US2015/017147

overall liking (Test GC was rated higher than Tofutti GC and Test Single was rated higher

than Tofutti Single), appearance (Test GC was rated higher Tofutti GC), flavor (Test GC

was rated higher than Tofutti GC and Test Single was rated higher than Tofutti Single),

texture (Test GC was rated higher than Tofutti GC and Test Single was rated higher than

Tofutti Single) and purchase intent (Test GC was rated higher than Tofutti GC and Test

Single was rated higher than Tofutti Single). The only non-significant difference between

slices was for appearance.

Table 2b: Mean scores for comparison of grilled cheese sandwiches

A mcltable soy-bascd choese was prepared using the following ingredients:

ay soy milk composed of soybeans and water (no other additives)

Table 2a: Mean scores for comparison of single slices

Attribute Test mean: Tofutti mean:
slice slice

Overall liking 4.92 3.63

Appearance 5.72 5.88

Flavor 5.09 3.20

Texture 4.74 3.98

Purchase Intent | 2.13 1.49

Attribute Test mean: Tofutti mean:
GC GC

Overall liking 6.21 4.73

Appearance 6.53 5.50

Flavor 6.00 4.52

Texture 6.28 4.87

Purchase Intent | 2.95 2.00

EXAMPLE 7
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b)

soluble soy protein, isplated from CHS HoneySoy flour
glacose

bacterial cultures: strains Streprococcus thermophilus (8T {as TASI,
a commercial mix) and Staphlococcus xviosus {(8X)
LMA pectin

salt

SUCTOBR

coconut oil

COCOnUE Cream

guar gum

annatto

natural & artificial flavors

Soluble soy protein was isolated from CHS Honeysoy flour using acid

precipitation. Sov flouwr was suspended in water at a 1:5 ratio. The pH of the mixture was

adjusted to pH K.0 using 2 N NaOH. The protein slurry was stirred for 1 hour at 4 °C.

The insoluble starch and protein were removed using contrifugation at 15,000xg at 19 °C

for 15 miunutes. The msolubles (pellet) were discarded and the pH of the supernatant was

adjusted to pH 4.5 using 2 M Hx804 to precipitate out the soluble protein. The

supernatant was stirved for 1 hour at 4 °C. A sccond centrifugation (15,000 xg, 19°C, 15

minutes) separated the seluble protein (pellet) from solution. The pelict was stored at 4°C

until further use.

To prepare the soy-based cheese using the soluble protein pellet (SPP), the wet

SPP (33.50%) recovered from the protein extraction was slowly added to soymilk

(64.60%),

Due to the large pH differences between the protein pellet (pH 4.5} and

soymilk (pH 6.76) the pH was maintained between 6.0-6.8 using 2 M NaQOH. An

wnmersion blender was used to ensure a homogeneous mixture. The final pH of the

mixture was 6,85, The mixture was stored overnight. The following day the pH was re~

adjusted to pH 6.85 using 2N NaOH. The nmuxture was heated to 30°C in g water bath.

Glucose {0.90 %) was added, followed by the bacterial cultures {~ 1.0 %, starting ceil
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density of 1.25 x 1€ cfu/mi each for SX and ST). The mixture was incubated at 30-35°C
uniil the pH reached 5.95, approxivaately 4 hours. The mxture was imracdiately put on
ice to slow the microbial growth and maintain pH, and stored overnight at 4 °C.

The mixture then was added to a food processor and sheared for 1 minute. The
dry ingredients (EMA pectin {3.20%), guar gum (0.10%), salt (1.40%) and sucrose (8.9
%61 were added and the mixture was sheared for | minute. The wet ingredients, coconut
oil {13.0%) and coconut cream (5.00%), were added and the mixture was sheared for an
additional minute or unti} all ingredients were well incorporated. The mixture was heated
over a double broder untd the temperature of the muxture reached R0°C. The hot mixiure
was then returned to a clean food processor and sheared for 30 sceonds. The natural and
artificial flavors {2.63 ul/g of cheese) were added and the muxture was sheared for 1
mingte. Finally the annatto (§.10 %) was added and the mixiure was sheared until the
color was uniform, approximately | minute. The mixture then was poured 1nto molds,
covered and stored at 4°C. This soy-based cheese was meltable after heating to 70°C as
demonstrated in FIG. 7.

The color of the soy-based cheese prepared with SPP was brighter, shinier, and
closer in color to dairy American cheese {e.g., Kraft singles) than soy-based cheese
prepared with soy protein isolate {(SP). Colorimetry confirmed that the sarople made
with SFP was brighter (1% = 71.96) and closer to Kraft { L% = 74 €3} than the contro} (L*
= 67.73}, where L* of 0 = darkest black and L* of 100 = brightest white. A tasting of the
two soy-based cheeses in the form of grilled cheese sandwiches demonsirated that using

SPP instead of SPI yields a smoother, creamier mouthfecl

EXAMPLE 8
Soy milk (SunOpta organic soy base) was heated to 30°C in a clean sanitized
container. Soy protein isolate (Supro XT 219D) was added at 18% and glucose was
added at 0.9%. A sample was removed for gas chromatography mass spectrometry
(GCMS) analysis of the volatile flavor compounds present in the starting material, which
was ~pH 7.0. Cultures of SX and ST were each added at a starting cell density of

approximately 1.25 x 107 cfu/ml. The mixture was incubated at 30°C and samples were

22

Motif Exhibit 1002, Page 751 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147

removed at various points for GCMS analysis including at pH 6.5, 6.2, 6.0, and 5.8, and
after overnight incubation.

The GCMS data indicated that several dairy aroma compounds were created
during the soy mixture fermentation, including acetoin, propanoic acid, 3-methyl-butanal,
acetic acid, butanoic acid, and hexanoic acid. The signal intensity of each of acetoin,
propanoic acid, 3-methyl-butanal, acetic acid, and hexanoic acid was similar to that found

in a dairy American cheese (Kraft American singles). See Table 3.

Table 3: GCMS signal intensity of volatile flavor compounds

Compound Kraft American | Fermented soy mixture, pH 5.8
singles

Acetoin (sweet, buttery, 2.36E+08 4 29E+08

creamy, dairy, milky,

fatty)

Propanoic acid (pungent, | 3.48E+04 9.00E+05

acidic, cheesy, vinegar)

3-methyl-butanal 8.99E+06 2.28E+07
(ethereal, aldehydic,
chocolate, peachy, fatty)

Acetic acid (sharp, 1.22E+08 8.98E+07

pungent, sour, vinegar)

Hcxanoic acid (sour, 2.44E+07 1.68E+07

fatty, swcat, chcesc)

OTHER EMBODIMENTS
It is to be understood that while the invention has been described in conjunction
with the detailed description thereof, the foregoing description is intended to illustrate
and not limit the scope of the invention, which is defined by the scope of the appended
claims. Other aspects, advantages, and modifications are within the scope of the
following claims.
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WHAT IS CLAIMED IS:

1. A soy-based cheese comprising:

a) soy milk;

b) a microbial strain;

c) a low methyl ester, amidated pectin;

d) an oil; and

e) optionally one or more of a salt, a starch, a sugar, a flavoring, an

antioxidant, a coloring agent, a gum, an amino acid, quinoa, pyruvic acid or a salt form
thereof, a preservative, lactic acid, acetic acid, coconut milk, coconut cream, yeast
extract, a dried yeast, one or more proteins, lecithin, a flour, a fiber, or cellulose.

2. The soy-based cheese of claim 1, wherein said microbial strain is a bacterial
strain, a yeast strain, or a mold strain.

3. The soy-based cheese of claim 2, wherein said bacterial strain is selected
from the group consisting of Lactococcus lactis lactis (LLL), Lactococcus lactis cremoris
(LLC), Lactococcus lactis biovar diacetylactis (LLBD), Staphyvlococcus xylosus (SX),
and Streptococcus thermophilus (ST).

4. The soy-based cheese of claim 3, said soy-based cheese comprising two
bacterial strains.

5. The soy-based cheese of claim 4, wherein said bacterial strains are ST and
SX.

6. The soy-based cheese of any one of claims 1-5, said soy-based cheese
comprising said starch.

7. The soy-based cheese of claim 6, wherein said starch is potato starch, corn
starch, tapioca, rice starch, pea starch, arrowroot starch, or a modified food starch.

8. The soy-based cheese of any one of claims 1-7, wherein said oil is canola oil,
palm fruit oil, palm oil, palm stearin oil, olive oil, flaxseed oil, sunflower oil, coconut oil,
soybean oil, cocoa butter, or a margarine containing a mixture of two or more oils.

9. The soy-based cheese of any one of claims 1-8, wherein said soy-based

cheese does not include agar-agar.

24

Motif Exhibit 1002, Page 753 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147

10. The soy-based cheese of any one of claims 1-9, wherein said soy-based
cheese does not include cyanobacteria or Lactobacillus acidophilus.

11. The soy-based cheese of any one of claims 1-10, said soy-based cheese
comprising said sugar.

12. The soy-based cheese of claim 11, wherein said sugar is glucose, fructose,
and/or sucrose.

13. The soy-based cheese of claim 11, wherein said sugar is cane sugar, cane
juice, corn syrup, brown rice syrup, agave syrup, maple syrup, glycerin, inulin, or
maltodextrin.

14. The soy-bascd cheesc of any onc of claims 1-13, said soy-bascd cheese
comprising said flavoring.

15. The soy-based cheese of claim 14, wherein said flavoring is a flavoring
compound.

16. The soy-based cheese of claim 15, wherein said flavoring compound
comprises one or more of acetoin, 5,6-decenoic acid (milk lactone), butanoic acid
(butyric acid), gamma-undecalactone, 2,3 butanedione, butyl butyryllactate, delta-
decacalactone, delta-tetradecalactone, gamma-tetradecalactone, delta-hexadecalatone,
gamma-decalactone, gamma-dodecalactone, delta-dodecalactone, delta-tridecalactone,
gamma-hexalactone, hexanoic acid, decanoic acid, octanoic acid, 2-tridecanone, caprylic
acid, cis-3-hexanol, dimethyl sulfide, furancol, indole, methional, methyl amyl ketone,
thiophenol, trans-2- hexanal, propionic acid, ethyl butyrate, ethyl caproate, ethyl
caprylate, ethyl decanoate, ethyl laurate, ethyl myristate, ethyl oleate, ethyl heptanoate,
stearic acid, ethyl palmitate, 2-butanol, 2-methyl-butanal, 3-methyl-butanal, isovaleric
acid, guaiacol, pyrizines, butyl alcohol, phenylacetic acid, methyl mercaptan, coconut
milk, and coconut cream.

17. The soy-based cheese of claim 14, wherein said flavoring is an herb, a spice,
or a vegetable.

18. The soy-based cheese of any one of claims 1-17, said soy-based cheese
comprising said antioxidant.

19. The soy-based cheese of claim 18, wherein said antioxidant is vitamin E.
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20. The soy-based cheese of any one of claims 1-19, said soy-based cheese
comprising said coloring agent.

21. The soy-based cheese of claim 20, wherein said coloring agent is annatto,
apocarotenal, beta-carotene, paprika, vegetable juice, or turmeric.

22. The soy-based cheese of any one of claims 1-21, said soy-based cheese
comprising said amino acid.

23. The soy-based cheese of claim 22, wherein said amino acid is leucine,
alanine, valine, tyrosine, phenylalanine, lysine, isoleucine, glutamic acid, and/or glycine.

24. The soy-based cheese of any one of claims 1-23, said soy-based cheese
comprising said gum.

25. The soy-based cheese of claim 24, wherein said gum is carrageenan, xanthan,
konjac, guar, gellan, locust bean, or gum arabic.

26. The soy-based cheese of claim 24, wherein said gum is guar gum.

27. The soy-based cheese of any one of claims 1-26, said soy-based cheese
comprising said one or more proteins.

28. The soy-based cheese of claim 27, wherein said one or more proteins
comprise soy protein isolate or the soluble proteins from soy flour or soy protein isolate.

29. The soy-based cheese of claim 27, wherein said one or more proteins is an
isolated protein.

30. The soy-based cheese of claim 29, wherein said isolated protein is selected
from the group consisting of a lentil protein, a soy protein, or a pea protein.

31. The soy-based cheese of claim 30, wherein said protein is pea vicilin, pea
legumin, soy B-conglycinin, soy glycinin, or a dehydrin protein.

32. The soy-based cheese of any one of claims 27-31, wherein the protein
content of said soy-based cheese is similar to that of a dairy based American cheese.

33. The soy-based cheese of claim 32, wherein the protein content of said soy-
based cheese is 15% to 20%.

34. The soy-based cheese of claim 33, wherein the protein content of said soy-

based cheese is 16% to 19%.
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35. The soy-based cheese of any one of claims 1-34, wherein the carboyhydrate
content of said soy-based cheese is less than that of a dairy based American cheese.

36. The soy-based cheese of claim 35, wherein the carbohydrate content of said
soy-based cheese is 4% to 7%.

37. The soy-based cheese of any one of claims 1-36, wherein the fat content of
said soy-based cheese is less than that of a dairy based American cheese.

38. The soy-based cheese of claim 37, wherein the fat content of said soy-based
cheese is from 16% to 22%.

39. The soy-based cheese of any one of claims 1-38, wherein said soy-based
cheesc 1s meltable.

40. The soy-based cheese of any one of claim 1-39, wherein said soy-based
cheese is plant-based.

41. A method of making a soy-based cheese, said method comprising:

a) incubating a mixture of (i) soy milk, (i1) an optional sugar and/or optional one
or more proteins, and (iii) a microbial strain or an acid for a period of time sufficient to
reach a pH of 5.4 to 6.4;

b) blending said mixture;

¢) adding to said blended mixture of b), a low methylester, amidated pectin, an
oil, an optional salt, an optional starch, an optional preservative, and an optional coloring
agent and blending;

d) heating said mixture of ¢) to a temperature of 60°C to 100°C; and

¢) adding to the heated mixture of d), one or more optional sugars and one or
more flavorings to produce said soy-based cheese.

42. The method of claim 41, further comprising forming said soy-based cheese in
a mold.

43. The method of claim 41 or claim 42, wherein said microbial strain is a
bacterial strain.

44. A method of making a soy-based cheese, said method comprising:
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a) incubating a mixture of (i) soy milk, (ii) an optional sugar and/or optional one
or more proteins, and (iii) a microbial strain or an acid for a period of time sufficient to
reach a pH of 5.4 to 5.6;

b) heating said mixture to a temperature between 70°C and 90°C;

¢) separating the curd and whey in said heated mixture of b) and optionally
combining the curd:whey to obtain a ratio of 35:65 to 100:0 curd:whey;

d) adding to said curd:whey of ¢), a low methylester, amidated pectin, an oil, an
optional salt, an optional starch, an optional sugar, an optional coloring agent, and
optional preservative;

¢) cooking said mixturc of d) to a tcmpcraturc between 80°C and 100°C with
blending;

f) adding to the cooked mixture of d), one or more flavorings; and

g) blending said cooked mixture of f) to obtain said soy-based cheese.

45. The method of claim 44, further comprising forming said soy-based cheese in
a mold.

46. The method of claim 44 or claim 45, wherein said microbial strain is a
bacterial strain.

47. A soy-based cheese comprising:

a) soy milk;

b) an acid;

¢) alow methyl ester, amidated pectin;

d) an oil; and

¢) optionally one or more of a salt, a starch, a sugar, a flavoring, an antioxidant, a
coloring agent, a gum, an amino acid, quinoa, pyruvic acid or a salt form thereof, a
preservative, lactic acid, acetic acid, yeast extract, a dried yeast, one or more proteins,
lecithin, a flour, a fiber, or cellulose.

48. The soy-based cheese of claim 47, wherein said acid is selected from the
group consisting of citric acid, lemon juice, HCI, and pyruvic acid.

49. A soy-based cheese comprising:
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a)
b)
c)
d)
e)
f)
g)
h)
1)
i)

soy milk;

a microbial strain;

a low methyl ester, amidated pectin;
one or more proteins;

an oil;

a salt;

a sugar;

a gum;

a coloring agent; and

a flavoring.

50. A soy-based cheese comprising:

a) soy milk;

b) one or more proteins;

¢) alow methyl ester, amidated pectin;

d) an oil; and

c)
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optionally one or more of a salt, a starch, a sugar, a flavoring, an

antioxidant, a coloring agent, a gum, an amino acid, quinoa, pyruvic acid or a salt

form thereof, a preservative, lactic acid, acetic acid, yeast extract, a dried yeast,

lecithin, a flour, a fiber, or cellulose.

51. The soy-based cheese of claim 49 or claim 50, wherein said one or more

proteins comprise soy protein isolate or the soluble proteins from soy flour or soy protein

isolate.

52. The soy-based cheese of claim 49 or claim 50, wherein said one or more

proteins is an isolated protein.

53. The soy-based cheese of claim 52, wherein said isolated protein is selected

from the group consisting of a lentil protein, a soy protein, or a pea protein.

54. The soy-based cheese of claim 53, wherein said protein is pea vicilin, pea

legumin, soy B-conglycinin, soy glycinin, or a dehydrin protein.

55. The soy-based cheese of any one of claims 49-54, wherein the protein

content of said soy-based cheese is at least 15%.

29
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56. The soy-based cheese of any one of claims 49-54, wherein the protein
content of said soy-based cheese is similar to a dairy based American cheese.

57. The soy-based cheese of claim 56, wherein the protein content of said soy-
based cheese is 15% to 20%.

58. The soy-based cheese of claim 56, wherein the protein content of said soy-
based cheese is 16% to 19%.

59. The soy-based cheese of any one of claims 49-58, wherein the carboyhydrate
content of said soy-based cheese is less than that of a dairy based American cheese.

60. The soy-based cheese of claim 59, wherein the carbohydrate content of said
soy-bascd chcesc is 4% to 7%.

61. The soy-based cheese of any one of claims 49-60, wherein the fat content of
said soy-based cheese is less than that of a dairy based American cheese.

62. The soy-based cheese of claim 61, wherein the fat content of said soy-based
cheese is from 16% to 22%.

63. The soy-based cheese of any one of claims 49-62, wherein said sugar
comprises glucose, fructose, and/or sucrose.

64. The soy-based cheese of any one of claims 49-63, wherein said coloring
agent is annatto, apocarotenal, beta-carotene, paprika, vegetable juice, or turmeric.

65. The soy-based cheese of any one of claims 49-64, said soy-based cheese
further comprising a preservative.

66. The soy-based cheese of claim 65, wherein said preservative is selected from
the group consisting of sorbic acid, natamycin, cultured dextrose, and olive leaf extract.

67. The soy-based cheese of any one of claims 49-66, wherein said soy-based
cheese is meltable.

68. The soy-based cheese of any one of claim 49-67, wherein said soy-based

cheese is plant-based.

30
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H Y 40% - 4 T5%H &G R .

16. B F| K 156975, AV ArdHEHhEaMHesZzam. &

. @

Wy AetT o,

17. RAIER 16 4975k, FF RN E QM e

a
b
c
d

VAT 4R it, £ 45% - # 65%M K 5.5 4 ;
VAT, 49 20% — £ 30%8 ) & @ A
AT, 4 10% - 29 15%89 N F iy, #o
AT/, 4 1% — 29 5% 4T 4.

18. MA)ZR 16 897 %, L F i i) & & ML QB8R —45
Fa L4 BLEER .

19. RAVERK 1 695 %, HPATRFHIBE A 90°C - £ 150°C
& 71 2 #49 500 psig — #9 1500 psig.

20. MAZR T FE, FFArEsid Mt A ZEMNAR, BR,
PR EFT R . BEAIeLa4.

21. BRAVER 7 69k, HFArESIMNF AL B AT esh40:
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. 4. AR RE. FEsh. 4,

22, BA)FZR 1 ¥9F%k, EFPAIRAELHERNLESHLLIE—L T4
7K.

23. BRAVER 6 ¥k, AR F HRIEQIBIELEMILHEME S+ &
HBFEEESE

24, BAVERK 6 975 %k, PR iHL QB4 MY E & #) 5
LR A

25. FLA MY, FRifda oA K ESTFE G L4
B LML R G R F 5.

26. A ZRK 25 9 F L0 NAEH, PTikias4pit él/z\i}]#? A,

27. BAFIEBR 26 49 T4 MM, FoF FHR LA M Q.8 40% —
29 60%EBHILEMILEGRF F, o 40% - 9 60%EFH KA.

28, AN ER 27 69 LA N LEH, PR 4R A4 L4 VAL 44
EFE, 4 10% - 29 20%89 PE iR . |

29, A ER 28 9 ELL A LLEW, P AR MILE O RF R E
SV 1 6 BB AR B G TG 45 00 7 RAR L3P A 09 & & 41 4.

30. ARF|ERK 28 9 FLA WM 406, HF PR L MILE G R %l &
SREEZG. EH. B, foify.

31, MANER 28 89 F40 A4, L P AT 4 MHEaRbBlRe
L

a AT, 29 45% - 49 65% KB EE;

b VATFH#RIT, #9 20% - 49 30%89 ) £ & A

c ATFMEit, 29 10% - %9 15%49 s ZiE 4

d PAFHMF,. 29 1% — 29 5% 4F 4.

32 MAVERI0 G FENESY, L PAREARNKAFAR. A,
FFRL KRG . Faxb g,

33, MA|ERK 29 9L ML, Frid TR EASYHE QL% E
054,
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34, AR 33 9 EM MY, HFATAEEmbd st
R MBAsL. BAEEHERH . FEAMIE.

35. MAIER 34 M EE MBS, ITEAEHRNASWLE QSRS
BHYRKEES.

36. BRAVE-K 35 69 LR A LES4, PRk T A LA 4R EA
A K AR R A A A

37. A ER 25 69 FL0 M LA o4, Tk & 40 ) 25 ik LA F4 35

38. MAERK 37 B9 ELL A LESH, P ATk 4044 6445 40% —
29 60% E ZH L MILBARF 5, Foth 40% — 29 60%E F B HEE.

39. A ZR 38 69 FLH NS4, LT AR LML EGRHLE
AE 1 HEBRBATREA RN F XERE3TF o9& G 4%,

40, ARA|ZR 38 My TLa 44, LA R LML EG TR G
SREERG. By, B, 4,

41, BA R 38 ETaMaL-Y, PR EMILESRFRE

\

a YATFTRIT, 9 45% - 49 65%I K 558 ;

b VAT, 29 20% — £ 30%4649 N K@ A

c VATHR, 29 10% — 29 15%49 s R4

d AT, % 1% - 29 5% 414,

42, MA|ER 40 B TLLNELY, HFRTiEE Eadtd s
R, ERSLL. BAEEER . PRABIE.

43, MA)|ZRK 2 09 TH ALY, FrE TR EEMT L4 %5
B XEESG.

44, BF)\ R 43 69T R 4054, FRid T4 R L4 Hif 4 E
e K. AR A A A,

45, A ER 25 9 F 4L A 408, Pk & 20 B 4L A4 il LA K
x.
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46. B F)ZR 45 G EL R LAY, HF TR 4R 42 40% —
2 60%E B LM EARE S, 29 40% - 49 60%E KK,

47. BF|ER 46 9 FTLAN LAY, L P TR EMIREETH
VAR 1 6 RAKIBAR B R AT HE a6 7 KA R LT F 6% G 4 4,

48, BRA|ER 46 9 ZLA NS, L P AR EME QT F =&
AREBEE. . @M. Foif 4,

49. BRANEK 46 9 E A RS, L P TR L MUEGRHLE

a AT, #945% - 2 65%M KRaEZ 4,

b AFHAE, £ 20% - £9 30%49 ) £ & A

c VAT iT, 29 10%— 29 15%89 s 224,

d VAT, # 1% - 4 5% 4.

50. AR 48 B9 FLANLEESY, HF AR EEmEeY s
(. JAREL. BAER EH . FRABRIR.

51. RANIZR SO TLALEEY, R ELNAEGHLTEOSKE
aEEA.

52. ARAF|BR S1 M ELE R AW, Frid LA M AA ML 4R
A, KL AR R A

53. A EK 25 e FLL M40, H b AT iR ML E G R H) B
WEMMRKEGE, BMEEMLEGRF R ERENSFHNEG L
54, BRAVER 37 9L ALY, HF TR ML E- G R il
WEHEEEFH, BREEHLEGRFREF AR LS FOES L
#.

55. AN ER 45 4 T4 05, ¥ TR ML E G R4 il
WERE IS L, BRELENLEGRA LA AR LS F o &G LT
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EQUESUR L ETHAF SRR T HRAE

X PHG X5 A
[0001] X2 2006 %5 A 19 AR X EE EHFHEHF 5 11/437,164 84
Rt

KB AR 3K,
[0002] AEPARBEZR QUSSR EOQNAEHERES S KR F
oy FeEFHEAF ST AE, RLATREA T HEKE6Fbprg
&9 (shredded) & & R LBE-4 04 77 7%

AAHZE
[0003] AR BAwY E & @2 AEMILE G RF BT EREMILEE
JRE Fa, Fmdtt, E—AFERTET, RAPRBET $lfrik,
R F T 3E 4 AR G A ) a6 B R L 64 FUEE (grain) 3% R M (texture)
HW LM EO R B R IERER S HILA —E P AF ARG 4
HIRE 6 ) e .
[0004] RE"LEM "R R G T IZEFGWHERT. FTWeTELLE
MB A L 75 4 o T B L, 25 A AR LA o TR 6 48T 5| AL
#g FFiE AR QAEE S Fe T B AL AT O T B A 6 T B
¢5#y, 4= International Organization of Standardization Ff & X #9, Z"+T
FEAAMREG . BRE WA, BaebEehiE, AENFT R RZ BRI
W R SR G T IR F A MU F @) B, AT AELH T4
2N EE M T B 64 ) SR AR
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FhME 04
A8
e
AL 4G
g 4
Fh A& b

o R
FEE-4
FURE AR 9
N A

5 Bt
AR 4
R0
FHk A
T 44
SR &G

B W Ik
[ &4

B AR EY

F Ak 84
2 IE) EY
H &89 (Sparkly)
5 B4y
HARAR Y
% #h ey
J& K5 6%
i e
A2 R
o =
ek
R Y
YL
W& 8
5 6
h R 49
TKAF Y
K 49
255t

1
R LM TG P 2T £
R R &4 FAAK 4
TE AN g
HLIRAK Y AR 44
By Rt # bk 44
RFE % 3.84
AR H5 49 IR 44
K5 IR 64 IR 64
Fr A o4 R AR
AR AR 49 PR IR
7844 ARAE 64
4 oA R A Y
£ AR B4
F IR
&t T &4
A 48 04
F AR WY # 4K 464
Tk ARM ey Eey
W28 4r4R 64
R HE

[0005] A1 G2 nikstesMeg XiE, B ALEME TRIFREA A

(substance), - L3544 5o Foly 4] 50

I 6 W 4| sofe @ 4 &, HoPid

WA TAE R BRBRERRETCTRARLSRGER mE B w89

b

EAE GG R A ARG R R A
I3 B 7L 648 ) 34 A48 6 T 3O AR do 69 R e SR M4 4, B,

HAA

1% 7 7] (stretchers)-
JR AR 89

R A plekiE, Aok, FAREEZAGER. ZHBREFTECLETELE
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M CARTF L AN R REMPMETT . — AR X F kA T IEFRTF
0T T RS R R R E A EH R LR LT 1749
F2E ., BEMEF SINH X6 B, COELF BARGH A6 B,
HREHOEBTLELAFRAMG I RIALER. @BF, XEPF R
"6 B ST VA 5 B 6 RO A A K

[0006] A st, LMRBAFEMALEL HAREE THTHR XAK
i&, JFeLiE, Blde, VATA): B, Y. 3Re. e, BAeed.
e Ao R AL BRIV, HRMEGY. FMEAY. HEEG. KK, B
Bb . KBRS EN . F. B, SMARET 5 MA L
KA. Hhramag. IR, kel B . TBBRpE. IR,
ey, B, F. B, SMRETELEMATOHRHIAE
£, #ldo: HOR&. R, B 6. RAKE. HERY. &K
6. IKIBIREY . BARRE . F. BB, SHMAETEH O BRFLER X,
4 TR, AR, T, RiEE. BE. KA. HRE . S5
6. WK, &,

[0007] &8 F AR, "JELEMILEG Fa e M1 ey "ihik Sk 11 AL 69
RSB gFAE
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A1
AE ¢E MR AE s ALK AE
e s I WA FhME 84 ¥ E ¢
TG 1T A BeAb 4 it o 4
E-2ReX:0)
A4 45 A4 Y FEAE 4
2E M) T E 0 BERZ ARG LR
T IR Fm HEF) ENARN Y
FAIK 89
=g FLAS IR 69 AR
AR 4 44
GARES
K AR

[0008] ANKZBAE —AF BITALA TH S ELLALSW T ., EH %
—frets: B EBEBEEARSGWEEREHEHTH EHSES 4
#, A REF LK Bt F09 (aligned) & & 4F 4 64 45 M) 1Lt B & %)
[0009] AKX AW A —ANF EBRETHERNAESY. L THALSHELS
EAERETF R G ALY EMLES RH .

M B 5L A
[0010] B 1 #45 B PEAGEFBER, ZBEEIR T ARLAGEA ALK
LT F Y E G T LI E G F db.

10
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[0011] B 2 W4 BMBARGIRZ EIE, ZEERE TAREHARELAGF
EAETHEBEGR S, AL, AOHMEOR LTS
B A B LK.

[0012] B 3 #4440 E EHE T 9 5NE, ZEEEE A T 454
Ea Rl ik,

[0013] A 4 #4E 3 ¢ EEREENSHRA, ZoRBR ~AERLHE
N#(die insert). AR E(die sleeve) AL EL4E 4K (die cone).

[0014] B 5 #2EH 3 4948 9-9 9458 E B, ZHARE & B 2-FHAE
. BELEANY . FoEEMAHET) 8 2 6G IR AR.

[0015] H SA #L R 5 69K ET & B, Z48a B R FAHER
SHEEE O Z R,

PLEES
[0016] A& B R AKA #0Fa b1 58 49 F € R 40040 F ) T 2k 5 B — 42
Sk, REN, HEQRELSN O DY A AA AR L F
HEOH RO BNE TR S, Sk, LEQRALM LSRR
ERAARA A B A LA F T O R0 5T A T 5o

() 2EH1EF &5 #)%

[0017] RARAIEEGRESMHBZCEEFIERN LM FEOHHY
g ERaHlds, wTEl(e)f LiFmibid, AFTHERTET,
FEME G R H S LR AU T T AT 7 Ea R
AT . B ARSI E AR AR T 2 M e 5 KEH
EAR EsHF B O T4, FFvARE A& G b4 —REH 100%3)
1 1) 8 AR Y 2RL-B- 0 64 T M e R Se SR AR AR

(a) &% QR eG+HH
[0018] TTAABE- L FE TR CLEEERGEF R, ULFER
TR RO RESUGEMIEG R, RRBFTIEALSFE

11
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A E G R IR, 12 E RAERH H B AL ASIRATRT, #A
FHHCRBIIFHHRGEER. 4o, BT E. BEOBRE.
JLFEORLBRESYHOILBEGTHRER ., BV THEREFEP, &
FLEL % € (dairy protein) A 3LF &G . @i H —FEE0], TILHL fIF
FEE. FIREE. IPHEE. FEAKRERE. JFEL4EEG . ovovitella,
99 & B8 & @ (ovovitellin). 7 & & 3R E G F= 7 H 5 E & (vitellin) &9 97 &
8. sk, TEFEHKFE. o, BEA. BE A(organ meat). KL
BEA . oM ARALFTEAREARGRNESRRED AR
o, VEALEMIE G T H o) —F R 5 FF e,

[0019] Fr# &892, TR MEEG RZIMGHLERSER . ZAHEK
G AR PRV AT LIENE . Sy, FHE. KB4 fe v IR 4,
[0020] &% E& 2, OEBGQRNGHHET 4@, BAHABHEEA
FH LR GG LT R, e RAEH RSB HG R, THEAR
I R BAF) AR B4 4 T AR, A8 49 R BAF) 64 4 FR 40 M 52 56 48] &35
Konjac#] # 55 R 4E(KGM) & B 1,3 F] 4% (& Takeda-Kirin Foods4
& Pureglucan™s=Curdlan). 45 R BtIEHe, 453 fasd i, BEA RS
TG EHRTEFE L, AAURERA R T RS W7 F 69 B4
FHE.

[0021] REHRBRBRoy oK, AT 125 69 moill 7 6845 7
REA AR LA FHEOQHLEOT EY. ETHEASKFRIIAEY
PRATE BB B E ).

() Ha4h%& & At

[0022] AEB| M EEFTEF, B2 F E D —FPIF G 45 449 B A T AR,
e EameAF. BT, BERSLEEOR. FAETHER K
SFHEORGETAFERRBELR MK E, Fldo, HETFHER
B EO R FT H940% - 9100%E 5. A —RHEFTEF,
BT AR R T OB AR ET AL950% - 4100%EF. £FH—

12
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RAEFTEF, BETHAER RS TFAOEEO R ETH460% - £100%
FE. EX—KETRY, AETHEARSFHEQRAOET ALY
70% - #9100%E&. EH—RKEFTEF, BETHEAR>FTHES
T ET H2980% - 4100%EE. EF—RHRFEF, G4 TFHEA
AT QR ETHE90% - £9100%EZ.
[0023] AEH- P AEF R TH B ZBFrAE ey idy, @itEMPRE| M
KRB, SEHHEHEIEER. 2K, e, WE. HER, FE.
KAG. LR, HHEE. REW. 4/F. WmEHM(canola). W ma. £HE.
NE. RE. BE. KEBRLRAY.
[0024] E—/NEHFTEF, NI EfFRKEFTHEIZRS. £F—BFF
MERFTREY, AKEFSBERS. SENRAPNEHOLLETOR
IR EIE N EBG. PEBRILRSY., THATFRLAGTEE
i % ¢4 5% ] €.45Gem of the Star Gluten. Vital Wheat Gluten (organic).
H—FY A7 #F & Manildra Milling, A~ 643 8 K 249 @45 49 M6 KR,
S(REFOHHNALERELSBERES. KAREEY. KEHARE
bdh, B—HAETHFL., GENFEH RGOS TARGORS
Q& LR\ BHAy, Flie, EREBRES., EH A LAEHRFTE TP,
KEMFT Hik Gigdy. @ @, BRFLERL RS WY 65—FF
HE A RS
[0025] E&RIITHE5 B S RERGEZOIMGSEES, L2
TREFRLALAY) .

Z I BGRasH

H—FER - Ry 1%
NE A
XE =10
XE &
RE TR
K8 TRAG

13
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K&

& R

F B B

Channa (garbonzo)
78 3% #F(canola)
RE

RS

FLik

REH

e

LR

N FEFeFL

N E A%

D T LEN 3

N E Fa K AG
NEARE

N EFa R
INEAE

iR RuRuRuR RN R RuRu R R R Rd R e R R R
R R T T T T T T T T T g f‘: t:\ g Cﬂk\ gi;

14
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RE hEF B E
K& W EFe B E
XE NEFeI A
X & N EFage g
K& N E Ao
K& R E
K& WNEFF B B
K& '|» &%= Channa (garbonzo)
X & W)y & Faih F #F(canola)
K& B A ARE
XE N E FavE) B3R
XE NE A B %
XA I E Fe Ry
X & s B Fe b F
X & N EFaTLFE
X A& IR Fe &
X& ERFFL
XE ERFE
RKE FE R FasKAG
X & EARFr R &
A EARFaFH R
X E ERFoE R
X & ERFE
X & ERF B R
A ERFa B &
XE ERFaFRE
XE EoRFeHLE
15
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XE 2R AL A

K& ERFeE

XE ERFHBE

K& %K F= Channa (garbonzo)
K& E R Faid E #F(canola)
K& ERFRE

K& ZokAed) B AR

X & ERFe L E

XE ERARED

A ERFatr ¥

X E EARAILEK

[0026] & RIAGE GG FF—NFEHFTEF, 2FQ TG ESHTE
R B, @A R RE L RA W —F R B A RS A,
BE—ANER#FTET, ZEBOQRMACLEEGR. . G Faif
$, EHTFHERTREY, ZEBOQRMFEASUTHRT4945% -
2965% R EFEE; ATFHRT, #20% - £930%89 /) @A, VAT
MR, 8910% — 2915%049 N 224, AT HRit, #91% - 5% 4
., EEAGE—NEHRTET, ZEERGRIHT 088 =45,
L - F AR RBER 45 0L - X BLRBREGLEE 4.

(ii)_K &8 & a##

[0027] A FHEHRFEF, o b@itid, AHFdFE P THALS
SBEEA. KRERGBEES. KREHAL RS, TIREB AR —Z
%08 75 kAN K & (whole soybean) K fFiX st X & & & M4, ik K
ETAHAFEKRE(E, ELARBEHAT). Atbks. AREH LS
B Hena-4.

[0028] —f&amE, HEA KIS BYH, 5B WhikHIEEENKBLY
RENBED. R, EXLETRFTEY, SEAKBHOXISEEY

16
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TAEH KR EHNBEAELSEA, MRANELLSENRESTE
EAFTHEE—RY THIONEE. B, FMELANKESBZAL
kLA R 4504 FUAL SR JE A B IR SR SE AR B P 69 & & TR AR T AR
AEFEEREXFHTS®., ATALRGRESBEGEFTH
B, #lde, Solae, LLC (St. Louis, Mo.), # €.3£SUPRO® 500E.
SUPRO® EX 33. SUPRO® 620. SUPRO® 630. #=SUPRO® 545. =4
T EEFET, 12ASUPRO® 620097 X, 4oL 603 F7HE.
[0029] &k, THRELRGEEAL XIS BHEOLZRIUREISSH
KEnBEE, ARXKEFAOMHRR., —BRH, WwRARLRE
EORBIHESHNRESBEE, MAAXEREEZEORBEZ LAY
WHEETHREINBEEEG, EAGRRBFLAYIONEETENREITEL
8. ATALAHGEY K ZIREE G L4646 F 1 A Solae, LLC
(St. Louis, Mo.)#7Promine DSPC. Procon. Alpha 124=Alpha 5800.
[0030] *T4Eikibid Al K & -Frotef eAEH er e ih. —ARHL, BT H
KEEOFKEFrefsptyRsdmnt, AEeg K Fotofs—AA K
Wb KeEL, RILF, "HBHERES"—HRIERE TR £
V5.0 245 8.0 AR/ KRBT ARG, RikH K & FoT e
EAZE VY 60 249 80 K/ KETrtersiagFRKeeN. KaT
R G ETREEOMIFTHE—RTAURKEE Y 1% -4
20%, HLiksh 1.5% — % 20%, ALY 2% - £ 5%, T LiEa A
& Fretéf#, 4, FIBRIM® 1260 #= FIBRIM® 2000 7 # ¥ & Solae,
LLC (St. Louis, Mo.)# K & F =+ £ ¢ A4t

(b)Y Am b4 B AT

[0031] &FRImmaERH BEALPAGERGEHEALTTRIE LS
HiR AT EZ QR M. Blde, T EIEREMNN] . B EDF AL
A, HEAKRIF LIEBHA. BHT. TBHQ. 4% FA. CHE
B EiTAY, FBob, T LIEEATHM R I 5] e 6,4 FL A L EALF)

17
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e RAE R, AT REREMNESY, A A0 IR PR RIE ik
EOQREEYMET. AR Fe Lk 4 F) 5T A S B & AT
0.01% - £910%F &, i £90.05% — £95%F &, FMHIL290.1% — £92%
FERKFHELST X AE,

(c) &K E

[0032] #= AATBIEARAR FTEEMR, 475 QT FHFHFoEik 4 P e s 2 44
SKETUAFEREE., Koy B 6y 188G R e-Me maKe. —
BmE, BRETHY1% - 4H80%EE. ERAKINOHF HEZAF, &
BARAFGERKET ALY 1% - H35%EF. &k, £FHKSEHF
HERF, ©EAQRMAGERKETAHLIY% - H80%EE. EFF
MERETREY, ARERITFHSOFHEZ R AH&Kkaed. ENdFE
FPI3F HET FAEG R WK B F iR BT EB), ZH T
YA SRR LT Fe T e ER AR

(d) &G A58

[0033] Al THI&LMILZTORFl RS ENF il EaR
AL RS T NRES B, BRI E), MR R E4HF
T RZE G RMATRY. THRFEREG AT RSE
fr 28} (hopper), 4 -F 69 2 iR - Mz A B K 4 —#2 2| ATRIAFHE
(pre — conditioner) VA A%, 42 WA EG R RS, REREAL
M FFENTTEN, EF AN IFAF (screw) = £ B HIRIE ) F v iR
SMATE RIERFF E e, ik, THFHEREGRAHTRS A
FEFENTTEM, HLF FINKGH AR AT SIS R . BARFF 3k
FitHr B AR E B FHEN, BROESEAEAR LS FOT G4
B LEMILE A R Flm e b 4.

() HrdidAzeg 1t
[0034] T AR A KK GENH BIREAHRE . REBAFHEN, #)

18
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do, 4o R EHF%4,600,3115F7FE, SEGTEFHFHREHELE E
%) ¢, #5Clextral, Inc. (Tampa, Florida)Z4 /# ¢ CLEXTRAL Model BC-72
Fr/EA; 420 ¥ Wenger Manufacturing, Inc. (Sabetha, Kansas)Z = #9
WENGER Model TX-57#-/E4L. WENGER Model TX-168# /&4, #=
WENGER Model TX-52#E M. #l4e, £ EZE+F H 4,763,569,
4,118,164423,117,006-5 F #4i£ 1& ] T AL A 64 e ®FAF/EM, ZH
FB L HARG| Al 2o 2 AP,

[0035] SERATHFEALE) SRAT T VAR F) RABR 69 75 61 £ B A e 45, vAAE
Bl 75 %) 84 SR AT 0 2R 46 AR H 23R, F vAAE B @) 64 3R AT 09 5k 45 AR H AR
Ao FLEAUG) B IRAT X AIRAT 6 ik BT ARIBAF T 0B E;, R,
CBE A 4250 ~ £940055 /5 (rpm). —ARHL, BIRATIR B IG RS, FH
B e B . iR E G0 d 4 iR AT R 4L R 69 IRAT. AR e
TR & HE R ATIRE R TH LAY E G AR A7 A (mixing
lobe)#= 21 & 87 477 4) L. (shearlock) /LA .

[0036] Hrhik&E—R S S NMRERSR, 2@ EHF B EREERF
TrRiEEZA], EVMRE A THEEFRES YA EL X 8 E 454
R, H—i%g XK P egimE—RL i — o R 698 5 4910°CHagy
70°C. E—ANEHSETY, FR2AHGT RS FmETHHREN
WA R, R E R RE AR E4100°C - £150°CHIRE, AL
K AR th e 2 £9100°C — £5150°CH iR T A th EALE B

[0037] §AEABKXRTHZ B A, XLEEHE O, Fli, F/ENFFE
Ji. Be9RAptF R R, B KRR B A E ARG R,
[0038] T #7KiZ N EHFEME ALY & & HAHRE-H KA 1R
BAMG T, AT RIEART R 3 eddH8h, KT AEEEN. T
B i 5 ek R AR 4 — RS NEHRB R AGIAFEME . —Mk
W, BFHQREMNES 1% - L930%EENK, E—NEHRSEF,
BT 6 IRA M LA 5% - £920% F T AR, —fkH, IEHIERKIINE
fE—An R R 69k BAR R B A EFAEATTF B e 52, L8 EE
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2|, MAKIINTARERY, FFEHOFERD.

(i) L&A |

[0039] AFUA#EF, FSE G RAMIAltik )RR (L4EG
JR GRS YNTI, HkodEAk, EREFENFHTHRFE, ALBFK
G HENFeIRACE —F ks, FURFH T BRIE A A 6 4 R M AR A4 69 4K
MEE, RECTHANFR., FUARSOA—AASAELURBRESG
JR 69 ¥) 5 Ao B O R YR TR B8, Ry A fadkig
JERME R, TR B OEE . FENSL T I/ TAH B RS
WEFENG FARERERmE., —&MmE, ReWiREH 2500
- #913004%/4-(rpm).

[0040] B % R 3h, EFIAHFEREZ B IEFURY 5 KB, &
AFa/ R IR R TR G Q& EG R REAW. Hikd, EFREAMAS
P LT A Y IRA WA E £920°C — 4960°CHIRE, ERiEME
30°C -~ #945°C,

[0041] R, K O4FG R TRMBAITH0.504F - #10.00-4F 8T
g EAt, MBAM SR BEFRTmE., EFEMERFIEF, ¥
Q&G M BURM AT 93,0547 — £95.04F Bt 18 49 R4, EFAH
25 B — A le B KRR TR & A A/ RIKAE A FF- e e, VLA
P& mE. EIIANEREQRAMACATENE ZAT, Ko/ RAEAN
AT R, KEYBURY, HmEEE, RTHRBALR T RAM IR
k. 2o RE BARK G TURSY, ARALZPEL TR T ,6291% ~
#35%(E BV K. mREZZRGSOTRY, RL2A868TRY
] 6,4-2935% — £80%(E &)K. |

[0042] 24 ) TR IR E FIBE A 4025 g/lem® - £90.60
g/lem’. —f& kB, MAEFAMNEGRRAMHRREEZEZCEA
Yehm, BARBRASMNERSI, B ATIAAG X ) B T RAY
& 3B H ALY SRATZ 8] 49 3R N K BR8], AR SEHT th e A 408
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(i) FhFx

[0043] RERK-TFRMREZIA LR ENTIESGA o, Ty,
RAEHRASY ., FENTR QAETTEHEI, 7THEEIFREMN
RARI W X IRAFFEA, LB EAUR SBAF A AR DRty .
[0044] TR — I AN B RS R FMMETREHRET, —Fk
W, VAR S L25F K/0AP iR R NTURY . —fR kB, S E |,
[ A TR SEAT EFEAR B GG I, B ey R .

[0045] TRRMEXLFENE T Fa)E A Bz REY . EFEM
¥, FEALGIRAT AT i 1042 R A &) TR B R AR i R AR
BERTWRSYE N FAEES, B DL IARE kR G h iR
BB ) AR J1 0 F . i3, SRAT B 1A ik B AR £ 259200 rpm — £9500
rpm, FARIEZ9300 rpm - 29400 rpmégik E, Zik E VA E ) #4205 %/
B e EARE V940 S A6k RIS R A B S HEMN. ik
R, BrEPE A 2500 ~ 291500 psighFENE 0 B h, Tk =
£ 29600 - 91000 psighg#F/EAMEF B 2 /& H,

[0046] HRSHAETHEMNE, FENIMBRLSMEREH T HESD
B, FEICIER T ho i Aa/R A2 064 £ £9100°C - £5180°C
WEBEAEE. ik, A TSRS HENY 6RO M RS
SHEME IS, T AR IR 4o R IARA T NZ I E A4 4
221 B RN IRA M 60IRE . RN Q38 8 TR RA A4 24 it
FEAA RS FERAEN T, FEIL LI EIET S E RS
BEA S AARE, HP A KGR E ARG MR A RS R
PrEAAT 3G AR, E—ANERFEF, TAWMEE
R HEFR RS EM, HE B — RIRERLFENA D)L E E £580°C -
9100°CHIIRE, 5 —RIRZ A E2100°C - 135°CHyRE, % = XK
R A E135°C - #9150°CHyiRE, H w9 XRAFEFEAE 2 )L E 2

21

Motif Exhibit 1002, Page 809 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

200780027323. 8 Ui B B 316/48W

150°C - 180°CHy iR /. TTHRBEZUALCEERHIRAZFEN. £
A—REFTERF, TABNRERAFREHFEN, EFFE—REHKK
EEHCHBRE, F _RBIXZEH50°CHRE, FRXRELE
2995°CHY IR A, FURIRREEHI30°CHRE, BLRRIELEY
150°CHiRE., EX—REFTET, TANARERHF X ZHEM,
HFF—RRIRE EZH0°CHIRE, F _RIRZEE E4100°CH R A,
FEZRMREEIOSCHIRE, FORIBIZEEH100°CHERE, $ 4
RIXIXE B L9120°CHRE, HF5 KRR AL EL130°CHRA.
[0047] B EFEAE T RIBIGE I, FIEE T A —R 4 E
B EFEN, ZHF)AFE R RASMMAIEIE O AANEREEE, F
A REGMATEREEE AL BHRAHA FAE LK ETH
MEGLTHE, ERERETOROBREERIIEHEL, TRIETEEBR
AR TES5%EL168 I, £ $65%E1/2 -3~ Lk,

[0048] — LG RELIEIBEEEE, B3 -5FHE, —KiFid
#10.

[0049] 2w B 3FE 4577, sFBE/EMRE E 107 L46L4 B ALH 359t
AR TOHAEE 12, S RARITT Q38 5 3T @3 02014 869 /5 B3 o
18, (B X H5AFHF 72, 7448869 A E31. EEI2TETFER
RREIEANY 14FAZ LR 16, B TRAB LSBT ALT H TS
ER 4R St AR 04 B R N B R AR R B 10,

[0050] # %, SR EBKE 069K, ST @I 20EEE
HE1209 5 B4 188, THRBEEVITERN0E L EETH LR
AN 14E AL ELAEIR]L6, dodt—F B F, HE1269/5 @MER51850F
LILRARITHIZ AN RN 024, Zd 0iE F AR IERZIN AF P
MINBEEAZE B 10/ ERAEFE . &dkH, 2 A% 02477 LA KE
A, kG H. KEH. BEXFANG. wit—F 27, EEI12
A /e @G-8V CLAEIR R A 0 7209 B F L4437, iz B W L% —st
FAAT 69 FE82AF82B, H WAEE 12454 ZH/EAUR], X A Al T E A3k
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1AL L 125 5.

[0051] 4= ESET T, HRALLEIEELETION, ELIEAWI4E
TRENEEI518R, SEEFSI18ET EMHE12697T 8520,

HALAR AR IR 16694 M 80 56 8 &) F 315 LE S @35 18 3T &
20 18], FiZA G L, HEHMESCTIRMEHRIEAIELIEA M 14097 £
@27, B, F—ADARLFREI I MIES0. AR L IBEAM 1469 % 3R
64. FaiRELARIN16694T MM S62LF) #4548 AL h 1 244838 69 Ak R
FHIE40. o LT EAE12. BEEAW 144 BARIR 16219 2 LY
RAIEA0E L I OA MG LART A4M ey, Bk, AE—RHHE40
BN BAE 124, ABHARA0L AR v A E bR R T AR
K,

[0052] EAESA, ZEB R 5 ¥Rl T AHIE4009 S EIR AR
A. ERibit, AFHAE40: BB EIEAY 4T T LT 2705 5 v 24
%38,

[0053] AHrddi2E, 5B EEEEIOTREN S FHEMNES, &
AW RAY), RIS GEELIENN 14095 R T 2P H 6
352, BART34, HANIFEMNIF 236, RN ERAA AR,

¥R IRAY T HNBGAEEIBEAM 14T X A BT 044, FEANFE—HF
YE RS AA2M AN T 84, KB IRA WAL T 7 Rt & —mshid
42, WEAE a4y, ZF5 XA B EEEBEI0OSENF B+ H
PR BT Ty KB AT 4

[0054] Bt 22489 KA G ER T, ERSWGF B ZATRZARE
R ERTHHLRGRF Y. TRE B 924695 E, Bk
TP RMT LT ARINA R, ¥R o246y T RS FH R
6 BRI B i e B ORMER ., BTN EAETEY, Ha
2489 A TIRZ 49108 K ~ 40 R GG E. |

[0055] "I & T 2469 H AR TR EFH LWEE. Tk d o
24 Z EARBARF O F B W R BN F B . ke, TH B 224895
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BFORREHIZER - 430EK, EFRUMERTETF, THt o244
HEIREENBER - H16EXK,

[0056] &% & v 247 A B 49, TR & 7 2449 B #2(diameter) A 3242
IE B MR R, TR At 172480 HARVARBRTE 5 s KR8
Frhidh, Blde, THE 24N HERREENHIER -H30F K, £F
UM ERATET, THE U4 EARTEHIER - HI6T K,
[0057] &£ E &4 ¥ 5% 60/882,662F ¥ 344 1& ] F ALK BA ¢ L& 4k
BARERE, ZEAB LRG| AL AT,

[0058] £ & T EAEE B EmEFdd. ATF0iHFadhaseiEni
E @ 4% & Wenger Manufacturing, Inc.(Sabetha, Kansas) #= Clextral,
Inc.(Tampa, Florida)4 &9 &#697]. AN, B EBEEE R Y
1000 rpm — 92500 rpm. E =AM ERFTET, MBEBEGREHY
1600 rpm.

[0059] FIRE, 4=RMEA—4, BFELEENATHRE, LV ERRE
THRE., —RRERL, —AREARBANETAIERE D 100°C - 4
185°C. #A3, HrEYHETREFHFERBH A ARBELANE
BEAOT-HY., BERFT B TRE VLS04, Z@FEVH105
A, Bikib, TRHIEDABIRBE 4 T0°CT FIRE KT M, 438
#)-F %% 28 .45 Wolverine Proctor & Schwartz (Merrimac, Mass). National
Drying Machinery Co. (Philadelphia, Pa.). Wenger (Sabetha, Kans.).
Clextral (Tampa, Fla.)#=Buehler (Lake Bluff, 111.) #|i& &) AR 2T 42 25,
[0060] FiE #9 AK A THRABHF th My e TR B2 A da s . —af 2
B LA 296% - H13%EFRS, WwRTIR, ZHEHHT R
B F REHERBBRA T RSB, wREGFTHHAFIRIER
RaeTh, MACTHERERS, —RAX16% - A30%EE.

[0061] &+ T BR/E 69 5T b My itk — 5 R A ARTT th A 69 -F 394 A
G-1E 0 B B 64548 o A4 HudeHosokawa Micron Ltd.(3£ B ) 4% 49
Mikro Hammer Mills.
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(e) LMILE G R H o by 45 4E

[0062] ZXA)F FAEAF R AR G4 L AR 3T F 6RO H 4
HsEME AR R, EAKLPG LTI, "AAEstReg"—A&IE
FQFENHET], B LRFEIERE, EF ST e REML
O E G EE T AT 2945° A 4R LARIE . AN, P ED
55%49 LE LML RO T me) BAO T E A AR LT Feg, EH—F
HAEF, FHEVONY LS EMILEAQRFI O EOTLEHER
ExtFe., BEF—FRFEF, FHEVT0O%Y QLLEEMLEEG R
I EAABLARRK LT F0)., EF—FETEF, FHE V0%
QoML EO Ml RO T HARR N0, ELFH—KET
o, FHE V0% L EMIER G T B o i) & & L AR bat
F-t9. BTN RGO G LEXTFALEG TR KA Cdn, EF IR EOIE
AT RMPBAE %G B .

[0063] @it A6, B 1Fe B 2454 64 RAKR A0 B 1518 12 B A 2 A B
FOEOTENEMALEZATF R EEAREFNRIAB LG TAL
KR AR T AR Z R 69 £ 7. B 1R IR B (a) - I(d)F) &4 A &
A ENFEOFHGLEMLEGRFE. AARZ T, B22Eas
ARERXIXFEPMERARA LS FAR QG BHA TR M. BAHE
G AR ESF, B1P®, TR TFALIAMEHLES
RF| se— MR EH AR TP — ., AR, BEH ARG R
B0 @ 4 4 0T — AR BT B84 BB AR A A

[0064] MREA AR LA o9& G LI, ZEMLEG R B BB F
LR AR ERMTERZNA TR E., EREAHLEFIF, R
EE IR RS AL AT LR AT 8y —FF F ok, Z M
& TG IR T 45 AR G T4 du AR UL AR R A Fe s, BT W05 B A W) |
WA AT E 2 A LT B R R 1. AR5 LR TRE
LRI Y R e |
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[0065] —fim s, RAMHLEMLEGRHPBELAE D 1400 L5
YR E., ERH— LGS EF, FFREHEEG FH LA 2 1500
— %5 1800 AT E. EX—SaFEF, LM EGFTE
se LA #9 1800 ~ #9 2000 S 69-F iz . ABH—LHEFEF, 4
M B & 4] 56 BT #9 2000 — #9 2600 £ 40T 8 i E. EBF—%
HITET, EMAEORESER LS 2200 L6 FHTEE. £
F—RAEGFTEY, ML EARFLERE Y 2300 LT3 05%
B. EXF—RHFEF, SMLEOQRFSEA E ) 2400 £9-F
¥R, BB — KM EFTEY, EMREAQRH LA E Y 2500
PG RE. ER—RAESTET, ML EARAELEEE Y
2600 F 69734 ik .
. [0066] “Tilitrf K 4FAEKIE 4T ERAE LM E G R w5 F R 44
EOHLRTT E. BRI — AT AL MIE G R S
R KFE R0 E B0 EE . B R A4S ARG B 4 bb A 18] B o AR HE
I EVA RN EEMILE AR ST RGBT FFE, —K&®m
T, HRMEAGE WG, EEMARAF ARG T HY
st FAR LA IGAn, ABR L, KR E SV, AL
EORE SRR ARG TR LR MR ).
[0067] /£ E#HB2F FEH THTARBFIEN T iE, ALPK LML
FOREREFTEAEVIONEERMER PR HFIE, ERX—5E
RITRT, BEMUEORFGEG 410% - 415%E T RAEH 61
MR AR, BED—FHFTEF, BEMESTHSLEH 2915% -
#120%FZF KRR -FH BRI, EX—F4aFET, HEMLE
€ ] e LA £920% — £925%F T KRR 6 R34 F4F4E, £ H — 0
EFTEF, FHBRABENEZV20%EE, EI21%EE, £22%
FF, EV2%EE, EV24%EF, EV25%EF, REV26%EFE
KR .
[0068] ARFAMHAENLEMIEGRF LT EAEARE3TFo9%

26
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G, BAE V1400009 FHHRE, BLHEZV10%E T XS
RO RSAE, AN, ML EG R4 SBA £V 55%F
FZatg, EAEVIS00AGFXHTRE, FEAEVIS%E
BRAAGFHBRR L, EFOHERTEF, ZEMLEEGFH
o EF B 55%3 T b B A LT, BoH £020005469-F 8 miRE,
Fe B ARBRAEZHEV1T%AFHBERFE, EH—TEHER
FEF, BEMREORF LA EVS5SS% TR BT, BHE
V2200869 F iR E, Fe LA VA KRR EFiT 21 20%49 F R
h 45 4E,

(I) EL8 K284

[0069] M E G F 4| de B AL P AV E 40 R L85t R ﬁﬁ
R LBA-40~T L4-Fh4h M FesE ML E O R H L6 R4, RETRE
Wﬁi%@%%%%%éﬁﬁwoH?Fiﬁﬁﬁﬁ%%%f%*&
1FR B L E5FYNRE . REFKEEMILEEG RE S, A
HAE, st — S BRSNS

(ayEL 53 N LR
[0070] A T @iFiLe) 45 CASMERLERNLEO R HZITRZ
B, LM EGRE BT ARG NS S W R T A S W e h
M. —RRI, LB G R D B R MM R R,
[0071] AA4FUR sl ) HENE R T AV ETHORGTBHERN, BT
R HEMNEBLGREF R, EHWALRHE, REAIEF PR,
AT, B REUFREETERFERSGIMERHSE. ERLA
v, SRR LS ILR AL, BER. S AR, %N
5&{,&1.75 & #AA& (batter like)#BE 69 AE £ 10, BARk K ShAp 4R L LR A,
TR ANAMEF A XMDM. EHRE R B A £50.25 - 915
%yf—\ MLILL)SER, RNBLBLHIER,
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[0072] & PRAR A B AR B AR XL AR, FARER, L
BRI TZ AR, {22 —B %k B, shRhE 2% LA
LORBHERE—ZRAGTHR., 5ARKE, 2AELF XK
K F, RO KGWE 4 251:3.6-1:3.7.
[0073] A T AR A6 LA AHE TR AIEFTRA A . 3% 8T 29 3E %
weg. ETFRG., 280, AARL. ARSHEALRASY. AR
R A T H e, —RALRRERE YRR AL RS B4
EL B S8 A% A Y G T . #5168 L — AR T £940°C(104°F), 4RkAK
T #910°C(50°F), FE ALk #) — 4°C(25°F) - #96°C(43°F), HZ kit #y -
2°C(28°F) - #92°C(36°F). ZHALR A RA AR, £ I 3 & Kaf 3k
M B KZR R R — BB EIR6) . A4 5] Fb pu b iR 3 420 ) L 3R 43t
F K #492X E At 18] (lay time).
[0074] ARBIAKL RN, THEF G THEETLAH B RA,
R 23 S5 G449 75 1) % X FRARIL£940°C (104°F) 698 B 51F .
[0075] R FARNGNEE, AW AELESIRAEANESRE—BRAEY
50%§z REFHHO%NEE - AT5%ES. ERE é’J"/\y’—Z@-
BT, ANALERBARNGRBITEEAEV2%EE. A9 A4E K
ﬂ? RE T2 E—BRALI%EE - AHS%EET., A5 —EHRFTET,
A RERBENGIB ST HL20%EE - H95%FF. L£ALNA
AT EFEF, TEASASLUZERBHAEAHAHI5%ES - 4
30%EEH RS, EH—FHRFEF, ZRNESWEIEHE2ET
NNFHI0%EE, T BLAS I F 5%,
[0076] *T /£ %9 — 18°C(.4°F) — #50°C(32°F) 44 B /& T I /K 45 X %%
A, —RRVA20T LBt . 1A, AL R 3R ek H £ £910°C(50°F),
BF, B4, 122 R (tempered)d 3R+, Hsb, ARG E, Hlde
HEL/AWIRE, &R R B2 T 290°C(32°F) 4R,
TFE MmN, ZRLAL, 2448840, BIEFIIFIKRT S
10°C(50°F).
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[0077] 2FF s MER T ELHAEESM. Fldo, ZRT Hik f 45F.

. hF L H FH(bison)F LR E. FHWATRARSE, Pldexy,
. HERKY, Gk, WA TR AITHSIW. SEGFEFHW
AE PR B M 5K 6 15) 6L 35 27 4 (buffalo). . BJR. 2. DE. LED)
B, HAE R AR, T, BA. AR BR. . B, £
Fodg, EX—FHRFTEF, ZHVWATRA LN, 5EMN &R &4
e b AE PR B R F QLIEEB R aF R KE, Bldo, the . SHE | 66
gFe ., ., LR85, WS, FiE4, 36, nma., GEE, e, %
. T, FH. hE, 2s, M., BE. walleye. B&FE B,

AETEMERTEY, SIHARAFA. HARKEAH.

[0078] A ELIFEF BRI Gl 4o 2E . IBIE. SHERARE L INaG4%
B, HRIZHAEMEE Z 6 Aol F R A o9 3R Bk . BE. APz
Fasdn ., B @4 SRe) A BEREE M, I, K. & . .

B BRPLISBAS LR . RAEARME . M. %,

[0079] KiE"H &l 4| %" &I EE W (LI RRTHILGY . KEF)
& R N 64 3E MR ) BR 4, FF & 3% 4v /& Association of American Feed
Control Officials, Incorporated & & &9 Definitions of Feed Ingredients ¥ #4
ARIE"H &4 BT 6L 6 XA 6 AR

[0080] $2A13k, 53hdn LA F 934 M ) H KM EG R
Tt T A FHDRBASMAO TR R E. Bid 840, 5K
DEALNREGHYRARYG R ERRLEMNE, ETHALELHF
F 4 R IR A 2945% 40%. 35%. 30%. 25%. 20%. 15%. 10%.
5% 2%. RO%EE. &k, HHZPAAFRZEENHWRANGE
LR LB BT, EELA N LS F Shd R IR ST A £950%- 55%. 60%.
65%. 70%. 75%- 80%. 85%. 90%RKISNEE. 4R, AFTHEALN
Bt F KA LEMAEY & G+ S 69 IRETT A 495%. 10%. 15%. 20%.
25%. 30%. 35%-. 40%-. 45%. 50%. 55%. 60%. 65%. 70%. 75%-
80%. 85%. 90%. 95%. HIONEE. ETLHFEH®RFIEFY, 4K
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AW —RREA £940% - 960%E F 49 KL E G R H Fade 2y
40% - #560% EE 8 A .

[0081] £H BAERKL AP TIEAEH AR, Pldo, TIER A RKK
MR XGERIE ., ZRAGIESET S ZKE,

(b) L HEREFRIFERKRLR
[0082] A A T HEFLENE CLLOHIERLENLES RS B ITRZ
V&, REMIE QR E T TG R RAKR IR A F
RELed. —RRH, SHILEGRF &b A Lk 6 5237 E K
y 2= N - .
[0083] &AM R KFIER T ELLNLEASW, A, HEFHEANEAS
W F R RFERAKREGER X EME QR o) ET L F0%
A&&%QA%M%kmm&i AL EEH), EETLRNLASMTE
F 3R RARKRAIRET H2995% 90%. 85%. 80%-. 75%. 70%-
65%- 60%. 55%- . 50%. 45%. 40% . 35%. 30%-> 25%. 20%. 15%-
10%. 5%. 2%X0%EZ. Hik, EFHEAESYF HIREE ML
WO B S b RE T A #95%. 10%. 15%. 20%. 25%-. 30%. 35%-
40%. 45%-. 50%. 55%. 60%. 65%. 70%. 75%-. 80%. 85%. 90%.
95%. FIV%ET. ATEMEHRFEF, THAEAH LAY
40% — #160% & Z ¢y KA 4E ML Z &G L Hl S Fa 2940% — £4960% F &89
FEIRF AR F,

(YR ILE QR H| e KTk &

[0084] —f&F) & &0 oWt MILE AR R &, Bibs 4 Kfa/

RARARIL., KREAE ECELSMT LSRRI ENEER., RIEE

HEXFBERN., EERANAERGETEHEGESW T AT
SRBATE AN ESHAERE . L T M LASWHHEPTARS]

"I, LEAMALARY T R E 5B R A Fe/ R RAE R EE AR, S,
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L EF A EASYEMAE AR, B EARF SRS RIET L
EF, LCHBTAF/RMAER G ETEM, RIS AR ZTFHEANAS
HIaT E I E N E LB EMNAE., SENATIET LG
. ABBENEETFABEANBAELT.

[0085] T ARAFENZ A H £ ERH 5SEGRHFFLE RSB
G, Fikdh, TEREANFENZEREEN S5 ASEG R LE A
otEL. AFH SRR ARG RSB EHELET, —EE
F Fa R G A HFH 4L F A R B G, VEAHZH), BEHSH
WA R AR (R A& AR AR, RENLE LTI Y
FLE/RE.

[0086] L& EHTAHRKE ER .. RREEF 9004, A E &H).
AEH EF LY. RRARE ENFAEE G WM. SiEH
P TR RARE EF 0 L6 CLIEIRIE R e (ks - 2 &), HE
H(r&z|ie, R T pH). #EF.B-AF &M@ E). B-APOS
MY FEEEE). Bt B BERRAGLE -46). B4,
FEL/MBRGLLBR ($F41). RAE RIRIMY (AL E). £ FHE(HE -BE), &
KOELL), "THREA(LE -BE), Shai(Ee -aé) BRELAWY
FEEE). AW EEE - LE, FAAMMLR). SRR, LHH
T BEEAFKE). Raoil. R EVRER(EE -KE), &
Fay AL EMER T RLARYALE EF €36 FD&C Red No. 3 (&
£1). FD&C Red No. 40 (i & 41). FD&C Yellow No. 5 (#7##%). FD&C
Yellow No. 6 (B %3 FCF). FD&C Blue No. 1 (£3#). FD&C Blue No.
2 (E). THTHECERGAES ER 4% Cl Food Red 3 (GK4r).
Cl Food Red 7 (fBA§4r). Cl Food Red 9 (JL 3£ 41). Cl Food Yellow 13 (*&
#h%)F= Cl Food Blue 5 (¥ #13 V)., R &H &R T H L4, ixsefit
AT HET RO R, FALRBIR., i, RAFAZRSREER T
A CIR RN, 1% IR A A Rk Ao R A . BlT 4
FEihiE by, 128 AT ke, EAEEE SRR &,
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[0087] &-iE 49 & E X T VAZHH XELEZ O RAFLAE, FEMR4|ME
BlEIEER, FEKR. BHR. RAFAIK. PFHERAGEER LA o
RETARIEAE T 2RO MMM A G EMLEG RE S E
BEMEE, —RRB, FENCGRETH£0.001% - #45.0%F F.
BE—ANERFTEF, FEFGRETHL001% - 4940%E &, £5
—EETEY, HERRETHL0.05% - 43.0%FF. £X—F
EHFEY, HEFARETAHH0.1% - H3.0%EF. EX—FTkFE
¥, HERNCRETHH05% - #420%F %, £5 —LhFEF, %
G 6 IR 4 £90.75% - 491.0%E &,

[0088] A AFRREWERTHR TACUSMUARBAGRA I AL
BE., #ARENEFAFAEALABRSHBE R, %K)
LmEARIAg L E R EEFHIH K. —BmE, RRBLHE
FHBEA L RETH A REMIEG T 5 568 5 B iR ) 45 4
A EFFRBR, B, ZEFREMR, BRI AALEHLLEGR
e REAES ML E QRS BB ERNRE ., ZM R YEE
B AL 29100°CRE Z 0 BB EE, BRGEELATSCREFGWBRA,
RAMHIE LSO CREZARE. E—ANFThFTETF, BRBLHE
EAHES, BHROABEROLERDE CRASMHR, HES
BRACLEHME, HAARNEHLEHETRHEEDR, A FRBETHE
T AE EAGMT EH20.005% - £4930% 5T £ by, 4
TG T Y R AR, R T RL0.005% — £50.5%F
FH A EEEY, FAREIMRL0.01% - £90.05% T & ¢4 & &b
Y. G, CAHEF 9 EN N ERIREGHT L E G LAY
FE69495% - £930%. BARILL10% - £925% 5T £ G Laddh .
VEA Z#), & E LW A $0.0087%ABAE 40, 21.68%# E 4 52.81%
F E)¥E. F225.43% NFE (FiA & 4 te vl € &) K.

[0089] & —FT R S A RAEXL R Ib & & LM ARG AL T & E 5T
A FiZAembd. bEARBEGELTLELEMLEA TR SE
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HMBEME RBREFRBRE T HBEAfBMG T E AL EE, &
MBEREINEFTOREBERREECHT, FEE. BE. f/3RBER
g EH. EMERRTBEEHNTRATALNA, KRB XSkik
HXTE, &4 EF @FECaramel Color No. 602 (7T 4% & Williamson
Company, Louisville, Kentucky)#+5440 Caramel Powder D. S. (T 1% &
Sensient Colors, Inc., St. Louis, Missouri).
[0090] LAV R R FTERE/RERTA G THA FRMBENEE . &
B ENEREAEH CIEMIEL. £H5 o AEE ERFWFD&C
Yellow #5. AT HELEUN FTHARBEEETNEAHAEEULEHTE
a’a 290% — £97%. BAREL90.1% - £93% T 694 G0, B E/HRE
oA E R A, RLTBASLT, T EH EAASMH T ENL0% - 4
2% Hi£250.1% - £91%. BAEREE EFMAH LA M & & E 2804
TEM90% - £95%, Hit£90.5% — £93%.
[0091] & G864 QLIEB LA, ZBE R O8I BAail BAE, 4o b
Wik, BARZOQRAMAE, BEH—RIILRESTHELL5WYS
EARMHBEREMABE RN EMGIBE, EELWEHRFIEF, £
EAE W AR B R AT QIR R . PRALAM 5L B4R B vA 5] #4278
K. BB EOIEZ IR, KBGO EQRME. BB,
FERFAETH ZEWHAHRT, RiECIE S RKITH. KB ES Fifa
I3 BI BRI 78 TR 8 BB A HE IR BT 6B L A T A
FRYF, BGHBAXLIBZAOHBERN PR, 4 aEL4E G0
WP e, HETHEAESYD TR E EELHT EH4H20%
- #55%., BITHABER AL BRI, HARSEG RAMEN, AAE
AT R YIS, B35 093 R AEE T F8 95 42 i Maillard8 BT VA
REPTE BT A E L RAE G REME R3e5] L3 RAE . PT84,
F3UAE. RAE. HE. HEE. NS, JUBRLFE, AN
KAFTRY, LREAREGIE, LRIET UE ELEASYTE692925%
— #995%. HiLHI30% - L960% LT & E 8T .

33

Motif Exhibit 1002, Page 821 of 1290



Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

200780027323. 8 Ui B B 328/48W

[0092] ATEMERFEY, £EMOHELHMELEE. Mg, £
BEER . TRE. BABRR. EAZRFTEH—ANELRFTET, &
EBROLEHEARF —BRAABRERNGIK, £F —EiL TG E
T, BREARBEASBHRKEES.

[0093] & &E488-HiL =] L85 B A A vl e HrpHAE & &7 b AL TE
B . HBREART R T A BRI . IR e R4 64 BRAL A 64 2] 6,45
FrARBR . TER(BEBR). BEBR. HREM. Fo6r. LB, FiERR. &
B, LB, B, ABFRRATER. & CmeW b HEIeR) 6 R ER
JEFT A% LM EB11£50.001% - #95%, BRMEES H 4T 4
pH — 3 & M (raising agent), #|koAEB S, —4h. BHEL4N. BHERE4A. &
FAAFe R EALAT.

[0094] T8 i 4% A AARR LB ARAR Cdo g F ik Foit 4295 SR 44
SRBERLANE CBSY. AW, ZRTARARTE XK
XK. HEEFARFFHEL XA K, TAHERSZ RS VATH RE &40
S, (AR IAERIRR P LA IX L EH EHASMN RS, S REDY
10% ~ #925%F &, H T HEFKERTHFEIR[NEKRETHK, AT
AT R B MR G TR &

()R HmAE ik &4 AR

[0095] F48 i) 844 T ik b L3 FF A4, AM. WERALF] . Kt
C IR VAR T T & ) ReA R B I AR B/, W RKAR B
PR, N EEERNES W RE QRFTAFHEIE T4 ¢
A, |

[0096] E4E LA 7T 6L4-291% — #930%E & ¢4 I8 15 B v A R T Rek.
—RRRBL, ZRERT R ANV . BB LIE A ISR, #
MEERT . RERFEFRIEN. ETRMEAFTEF, THAHARS
M ELe10% ~ 920%EENIEHR. EF—E_FEF, TIMAM
MR B G PE s, AFFRA) M4 EL3Em Bl de i ftih . 48T, F &b,
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AL, A M. AR, K&, & BRb, Hdpih, Rime-,

ALY R IR YRG5 B E BB 5T 4 2510% — 20%.

[0097] F4A M LA iL 7 L4 BALH] . WARAH T L shdh B F 44
% e Fa g B (P4, o-3 JERBR) Bk, FEALF) T Bk F 48 1)
EEMFHENREE, WBALH THRRGRESRLN. SEHRE
H I, AT, AR AE L. RIROBAZHEERE. LA
BRAE S BR BS . 4550 &R & (anoxomer). N-LELE F LA . FAA R B
FEE. MBAARTE, ARRARFER. T AARFTHRPABA). R T2t
Y ERE(BHA). TAZE TR (BHT). owededl, & /K. o-#AF £,
B-#AF b & . B-caraotene. B-FI4M-#A¥ EB. RAER. 555 .

ILEEr. BETFHMANE. SRB. AWHEBRARLLE. TEHERRY. o
HE 8 IR . p-F 28R 3,4- = H K T B N,N'-= K} X —(DPPD).
AR —RBR = A A2BE. AR A BR AR B BLES . 2,6-—-3-T 2L 3KEr.
AT+ B8, RMBL. BRIEEE. I 0BR. FILFadis. L
TR LR, 6-TRK1,2-Z822,4- = F bk, WA TR ES.
LA EFB . Lk LE(EDTA). AR, TA55B . M6,
KEF(Bl4e, ILFE. RILFH. BETFRAILEH. AR TILE
AH(EGC). BRFEEAINLRZAH(EGCG). % B A ILEE3- LR TFEE).
HE(Bl%e, FRE. AHE. KEEE). ZWBL(Fl4e, B4h. Wi
BF. daemfero). ®ATER. GHAF. T HER. X AT, KLY,
FHEER. HABR. BRAME. BEAE. o-BFRABE. BAM IR,
FERTBR. SR B, N-ZAT 8. 2AREE. 2. KBRIIER
M. SUBRA L. SPEERS. ATRBRIPAEAY; R-a-FAFEL. TEE. &
AetLE . FRER. AFE. S-TREK., R TRTE. 88K —F
B AR R A EE REEB-REI. £ T A4 AR (NDGA).
R TEFR. BB, ATHBARAMES. Rk, BEISBLAZ. BERR.

BEBLBS. ALER. phytylubichromel. HRIERY ., AT &AE. 4
BR. ARAER ., R-B R P B, HkFRRY . Kk B, RELRRY.
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ZHREr. RREE. IFEL. JRIABE. APARBLTAES. TARKR. BE
B REEE®. AFHE, o~ B - A-EFE). A FZHE,
a-v B-v y-Fo AL F ZHBY). BEBE, AEBR. 26-—-RTHA4-HBFR
KEP(FF, Ionox 100). 2,4-(=-3.\5-=-RTAA-HZAFHA)H=ZFX
(7, Tonox 330). 2,4,5- =& K R A KA. 28, T A SAE(TBHQ).
MAR—AER., ZZARAFAMR., G, Bk, KB, H#4+ K AT
Ay, %A E QIO. IEMFH., RAFE. RTMeys-.

[0098] /& & 40 ) 284 P L RALH] 649 KT 4 £40.0001% — #920% &
T, BEA—FHRFTEY, EELALSHFTIREALT G RETHY
0.001% - 295%F E. AX—KEFTEFY, EELNESW T IREAT
8R4 2590.01% - 1% EF.

[0099] A5 —F#FTEF, TLLAEAYLT QA E ) —FiARIH%
o PTIERRRANTT AR K, BRFARF T AHALE, PrEARA T
U5 R IRAESE ARG 4L b RIS, Blde, ®iEEEaK, LA
BAR, KEGSHMEGT, Fh. BB, 5. FARA TR
ﬁn% %mﬂ% %%%mn%% ﬁ%*Tﬁ@%@% HH#HR

smoke extract). ?5%5'5-‘ »ﬂ!«k% ‘;X’T‘%«ZKEX#J ﬁ = 1)’]"* ¥ T LIS A
A KFEEFHRELH 54, TLHALAS WL T OB A ., TI1EH
A9 3G R A 6 L Ae B €35 L (RALAN). B RBRE (Fl4v, B-RBLE4A).
B, BFMRE. LHERE. S-HHERYE. REBEAFHIUWEY. fk
BReEmE G,

[00100] E 48 K 40647 1k CLIE S AR A A4, A& 6k iz
FHNEH. SR, FHERRY . HFHd. AR TR, KRB
WY BEIRY . TAE. BH. oAk, BE. SRS
AT AG R IR e L —BEANBR RS 697 XA K., B Ak H T a5
FA KFEFHRELEN. EELROTZHAFTETF, ARFTAHRL
R BAG . ROKReRE), S EH KRR A EHEGER B M 4] G
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FEFR, B, B HE. BE. ZAEMK. BEE. HEAE. W
Iy M. AFF. ¥ Z(cranberry). IR, FF. F 4. HEL.
BER. BBHL. AT, R, =R, PPE(mixed berry). AAF. bk,
T KE. K&, EEREN., THAANASCHITETEIEN KA., &
E R IGAT] G AEFRB) M E ) LFERALAhE . SRBLE . HARRE., &
HE S, WHREFS- TR, BEmiRY. FHRRY. Foriz
By, AR R, F4A A LML T 18 &AF vk T Ao BE iR T,
Pt i ek It Ao B 9 T VT 18 ALK B B3R A AR R, A, K,
BEORF . AEALT] . BRALA] . BHJE A Ao seR A 4) &

[00101] A EE EAFEF, TR LWL 7 @23 M7 KA H)
Bl RBRARLE . WIS, AXERALLE., midwBaE
(Eucheuma)i& 3t . #AHR(FT3180%. 2 AR, ek, RAREIK. B
EFBRAERI). R RTFRLHEH. TEAAEELLED.
[00102] EX—R#&FEF, TLHANELSYETOLBRAEG 4otA
YR REAF ., 03B, REH, SiEentFaiey
AFEA. C. &E, L4 BIEINF, Fotht4 EBRD, TRty
e EH adE4a. 4. 45. 4. kPFei s, SiE0e-3l8 B GLiE
=+ =B ER(DHA). EPA(= T8 A B)AALA(a- L FRER), TR
R B aE AT, FH. FET. HobAF, @mAFE. REeT. 4
.0 EAwHY. £ AERE. BRE, VAR, L% RFE. F 5.
REFE BA |

(1) £~2

[00103] 7T F40 P 2L M e T A% B SFF R g B o, L F G
JRELEML QA BVA T E Y —Fr e BIREQ R P87,
R, BRI (Z RN . MX BB, BB ES). £6
Fl BALA . AEALH] . AT RekA . RERASY, %)
Foid #20A R F ML B QR4 S, Sh4h B FoK a4 5] R Fa it 42 4089
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FiEREDR., BARAKEREORESM RS Fak BRI R BEHF B
M. HIERKESFEAE, Rk R, RimshtmfK, HHxY
REAEZRFHYFR. RERmHWREH, Rok#l. fsh. Bz
FeBILEAM . BF—FHRFTRTY, Th L ABE &~ R sl 8R40,
[00104] *TiBit-F T RBIFHLEHE = £ 653 R T A H] LR A 4.
REE. A AGH R—RNOA THEASRGIF - K, THAH S
TR A A A, BT E LA H) S BT B 4G R ORI 5 69 B R A
AP

[00105] —E /o ax, FEHMB|EANR. FoABATFHEE TR, K
ERERRES. HoARRERAIRE K45, I RIS
Rk, Bk, I8 E Aozt F 94 (impingement cooking)fe K, LT WA
SERAETENB TN . ARSI,

[00106] sbsl. FL0A 4| R T2 2 A B, @35 R 4] S agpHE 294.0
— 2520 W B e R B, R B AR i iR e FUBR 3% & (lactic acid culture)sk
Fork. TR ITEAATRER., JLBR. FABBRAOA BE AL RO ey Hix
BRALHEATER AL,

[00107] T R4Fm L @R FLA A B SL(EELT B, CEHTIE. OF
By LABRAARZII). FHAH B — B he T(AEEL TR,
ST HR. ST M. SEBRRARARZAN)T A 4o b A8 F uk
%%, B ESELANE BB EF T Osh0mREOE, 4o
RE) TR TRETFTIZHRA THRERELA, B aENFiTas
Frig ) i ME KRS, PTiR £ R 49t — 5 hn T Fa 6,85 2 A1 44,
[00108] ik, AFLAHSH(AEELETFTR. CHHTH. T,
A B ARARA BRI RZE, 5T 4L AR RAD LW L B S Fa
R VAL SRR RAFH QBT . KRB, TAETAES Sk
Bk, ASBERELEEPADNRY). T 0l FH AT AR P
HOE R AL F LAl de, AR, i, LTAARZITRZE
FEEAF R LT, RBES KUK EBLEW. B4, TEEA
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4R AR A E L RN B Ib VA F BT LG IR GG TAT ik A A
[00109] AL*T vAAF ML X FAEF & B4 7 k44 A R A A )
BN H e QR FHAHEY. BF, ENERGBAER LS C-77°C
RET, RRIEE EE BRI BAG LAY B E 4 F R
W Z 1) 6 B B N G AT A M R R, YRR T E 454
O)TTHBART TR W T EE DRI T A, AH &G
ARy
[00110] 4 THRIEE AN 4| B — DR EA DL LA FH, H &
ZEVHIS%NEENRQRBVEMWEOEE ) H15%EF 40 d A T LR
RN B 2942 R K6 E & (vegetable protein)4F 4. £ 44
3SERKGHYEARLSE . RE VAR KGHEMEG T, A
HAEEVYISHE TN EGRELM LA 1V 251400 £ 44 5 47 7%
JE.
[00111] *T@BiLvA F 7 ik 4] & 5% F 4] 5= (vegetable product): & & &
LA, LRGN FaB IR K B O EAMEL, ¥4 15%FF
EARBEMEE A 15%ETHRBRAER: FFEABREGELY 4
BERKGEOL ., 2VHAH3RRKGTORLE. RE VY2 ER
KRG ZFa s, BEFE VY ISUEBHEQRESCYWEA ZE )
#9 1400 Le9 3T dnsgE; 5

P2 3% 48 4-(combine); F=

FFARLE GG R G Ao B R K B R QM SRR E RSV 4
B, HHIRAGFEMIEES T, EHEEHSEAFER LT 76
BB,
[00112] & LRG| EHRER B ZHHERER, ZELRA S
LIEE R A B R . EREMFF M (vegetarian crumble).
B R R D — RO HIRNT KA Fask 5 b4 R G T L0 0 75 B4
[00113] *T8 A FF ik 4 &-7K R 4] 2 (fruit product): & & K4
#y, ARG FRBRG K I EOEGMERKELESLS;, P 475%
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EENRAQRAGYMHESHIS%EENAREAR: FFEARARE Y
AR KRR E QL. 2V ¥R RKGEARLE. EVH2E
KK EORREAR;, BHEFEVHISUETH RO RALYWERE
V29140008 TR B, MEH MR RE AR XK R Gas
W5 BRKR B VAT E B FHRG A MR RS S, EKE
wlde LA AR ExT ey B A o4,

[00114] oy Lk F ik & 69 KR4 0 6 61 AR AR, iR AR
QAERRA . BE R T Fr KR BH(fruit crumble).

3L

[00115] &AM FALE, RiE"SFHG AT AWM R .. FERILA.
KBRS,

[00116] & A FALE, RIE"FHEKE"IGENKRGRAR S F—HF
KR E R RAHY .

[00117] & A F AR, RB"F A "48 30 4 IA4R & 37 35 4%F (recover)
RM. FTRRFEOARBELABATLFTEE, BIEAS5FH 5 HR
RS

[00118] & A F AL, RE"HRAEXBIHENSRENERRS T—
FrIRF G KRR,

[00119] & A FAXE, RiZ"FhdfFdey 8. Az LT d,
CERRNENFHROQT LAY ES ) e —ib T35 £ F T
E7i=

[00120] S8 -FASE, ARIE"FLE"IGAEBITRIES] 2 FiR MR H 45
RIS Z G KE) 4 ERFTE 02 EARGHEME O K, £z ETF,
RIB TR " T QLIEER LG, FEAEREAF RO Friars,
HALRRIE LMW E G # ety R AR LT 709 B G 4 4 oh 5 MM K.
[00121] S AT AN, RE"BH"ISEA G4 EEG ARG
MIPCIR For ks W MR 84 22 26 Fo iy R Al o s 2 09 6 304,
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[00122) & FAXES, RiIB"L @ A 690" 48 AP IF 4 %) 5 15) do 22
M RERE. RAHIARNLA@HO LG A, 2L, FoRE
KEBFR. EMAEH, BHEMNRGSRE A, L, ZEXK
KEZ6 & A,

[00123] 2 A FALE, RiB"KSRR"NEKESCLTHEG R
St FIT 568 6 AT 2L

[00124] & A F AR, REB"KBEH"ZERIEH & XA E 445104
M EAFI R B ot F XK. E L4 2 FiEE T AR 4 4E69m)
..

[00125] & A FALE, KRB E B 69 1 (MDM)"$51£ 5 5T 7 M 49
RAENF R R Foxl KB EAHRIF60 AH. MDM E B4 £ A
AR R LG R AR SRR e Bty

[00126] & F T ALAE, KiE"SKE"IGEMF T )KL, E. 4
#9-e R ET AL A, O. C. S. (American Oil Chemists Society)7 7% Ba
2a-38 (1997)M 2., ZF iEBiT ARG A8 R P,

[00127] AP RIBE"BAREE", Hldo, kK2 EHLF,
HaoB LA FHERAE A AT EES RS2 F: AOCS.
(American Oil Chemists Society) ¥ &£ % % Bec 4-91(1997) . Aa
5-91(1997). 2. Ba 4d-90(1997), &% ikiBidf #4K35| 448 AL+,
BTG EREAR A BT ARG ERSE, MEARSEAHSER
A& 6.251%.

[00128] AT ALE, RiE"EGRA L "IEEF T AKELAHEYE
B S EM A RE KBNS S L R R G RTBHEE . 5k,
B AHARLANH Efa L E b MIiidh B o 4 B F R K Ext &
EA LY, PR E T L) FERIANRMRTH oyt L
E ) MILHEAM E G .
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[00129] & A -FAXLE, REB"FEA"MNERMLEE AT REA
SR B Y TR B VAN F AL ) 4 R MY A SR ILIR T BT TS AR 44 ) I 4G 4T HE K
R&E9 5. TINIRE GG M B4 h 4.,

[00130] 2 Al -F A ET, KB I8 R E-3h4n B 9 3ha kL0649 .
[00131] &M FTAXLE, KiB"KEFrri4"35045 504 70%MEE
KU REFT S BNS. RATF A gasas—six s Bex
2E&G, BETRAE 100%69474., YA FAINE, XKaFregr
AR OIFERKEIN G H. —f&, KEFriofsiditsl T HFIBAz R
FRRE I TAREF, E R (flake) R EF T ot FHAE B KB T
TR AR, FREXE TR E R e Tt eSS,
[00132] & A FALE, KiE"KREZRHEEZEA"ZULRESRKHGKELED
., BEAME BTN 65% - T4 0% K EMF., KEBKREEEG L
CEREFHHE, BFESHAUARKESRHEY 3.5%ALEY 20%
MRETrHeFeE, RERBEGATIATIRGREHA: B KE
WP e BB, B R RERTF T FNE R REBRGFet & R, A=
EREEOFRKETHHLEE FotaegTERBESE,

[00133] HATAXE, RiE"KZH"IBHRLEEL DV T4 1% 08 BLAS
N EFH IR X, WALR S84 BUE ST vA i@ 3E NO. 100 B (& B 474)
e, R FME K LAEFER R, BE. BEE.
B RZEM ARSI R KR . ARLKITE, kahvka
EOEEANY 49% - 4 65%., Rk REIFEFm, RLidEE VT
29 1%4948 KA B £ 300 B (LB AF4)5F L,

[00134] S A FAXE, RiE"XEHBEEG"LULKITE, BaK
BEAZVH %R EZROGYREME. BITUTFTHFBEIREHRKA
BEaBEE: ATt X aeishEMmIzd, B REBEBR Tt FME
A RERC T, BF ke afBEis Frrdgosn, &2
AR RKEEFOEBEST.
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[00135] & A F AL, RE"LEIGERITERHAG 2 HEGHRRHF
AERIEZ G, RTAKL 25 -4 4 BRFRHEATH 02 EAMGHEDE
Bl do

[00136] & A T AE, REEH"IF HEFMRAKRBG S, #
RO R AL, REL, ARE, RREE, PRRE,

[00137] & A FALE, KEVAEKRKTEHEZ "I TREZAER
FTA 7K (B) 2o A A6 K BB 2H 0%)Z B A £ 8. BiRbut, 44
A A R AT B EETAB TR AAE T 45°C 5 A 2 Ak 3|
18 & X AR E MM RIF.

[00138] % A T ALAET, KEBE")EW"I8 s & £ RRFOH K.
—RETE ., NEERE A 14~ £5 120 pm.

[00139] 454 TF L3644 M £ A E BA ik 365 5. RATIRA L
RAAR FIZERGR: VAT LM FHATFHERRED L AL
T8y B A BT RIEFHITEAL A EROBOR., R, REBANMF,
AATIRE AN FLIZ IR ETPLE KR A AP FiO B T, £FF
T B AR REFTEFTHERIF S KE, FELEHRFAME LY
s, B SEN BT R R R0 PTA F AR A L M R R
)Y,

5 364 |
[00140] 2364 1-105 A48 KL A 6) Bt L35 5.

FAAH] 1 B E AT

[00141] #5537 $75% B vA %0 30 Az 4T B 5T i ik vA F A2 M5,
HE LM R OB LR E EF RGBT, B34S
EEHER A RAKRSH R, WD RGA T £ 001 Bar 4977, H
ZA DR, AR E Y 12 -2 24 b, R KSR SLIFIEE
BT RE RS ER L, HBRASNA T F R L
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2. —Pih, HREZERMESTRGT TEE, BENoEaF
ARG REh. AT WE R eaiEey A TA-45 &, & Texture
Technologies (& B )#|:& 6940177 R . AT K30 09 S 69 LM 5740 4
TA %, w9 Stable Micro Systems Ltd. (3% B )#|2& #9884 25. 50. & 100
T W At ey TXT2, £iZRE6 ETXF, 3058 E A4 # F (puncture
through)Hf do AT & 69 it e & K ed 7.

KA 2 AR HAE R

[00142] Fl T RE B R 4FAEE 77 35 7T do F AT, RAEF s ri b AR E
29 150 LAY ML Z G M H . BT BTG BHEF Fifdn gy
450 54, 25°C 497Kk, #5150 mm Hg TAZTFHiE R, HAFASY
KEE 60 547, WKL ENEF LN HEE KM 14G0 &
Kitchen Aid 425694k, JT4& 130 rpm FiRA N AH FH4a4r, #%
FashtgME, 53] TR DK EIR, EERASFd| A, MERT IR
29 200 g 69 RAY . S BIERASWHEFFA KT 2.5cm 69T HER K
HEHWBRRSMS B, REAB RS ST HRE, X ESTH
VARL4E T F (] 4e 29 200 g), FHAEIL{ET VA 100, XA EAES P KR
8 b, B A sE RAEART 15%3R & T 20%, A4 4 2R3, 4o fd
A 15% - 20%, PRIEAERTARE H—29 200 g, 12K T 2.5 cm #94F 4
KK LN BRAA 5 B, BT E,

TP 3 MY E A F gL

[00143] AT F 3T A T 4HI& AL A €6 2 Mutidn & & 4
S AT A0 ET RIS S ES: 1000 T 5£.(kg)Supro 620 (K & 4
B ). 440 kg D E @A 236 kg N B 34kg RETFrH4F4E. 8kg
FEBR =45, Ao 2kg L-F AR, BRAEANSYHUABRTFRORXIEG R
Ath, REVFTRWEEFS ZbF, TRMWER 480 kg K—ALIIZ An
FFFIANBUAR S, UHBRARNORKEEOGTRAY. REBRKT
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25 kg/sAT e B A IR G KL E G TURAS MM £ RIEATF eG4
FE, FERECAANEELESR, BEARRESMESE — R4
E#25°C, BF ZRX#50°C, EF ZRE# 95°C, £ wW R4 130°C,
Fof FALR L 150°C. HrEMZESH—REV L 400 psig LELEF A
X £ 1500 psig 89/& 7. £ d5mik RADE 45— K % A2 4 2 3% 60
kg KIZAFENLE +,

[00144] HFEME T EBEZFEN, AU THFAIAFE: AFWBPHR
S ATEEAE O HENERE BRSNS EEE R
FEZ P FAEERESTFe &G4,

[00145] & @2 A K EATFaZ G H L GF LM H EEEL BN, A
AT HFREKRTREY 10%E TS KE. —2 TR, 5w
R IAFER T KRR . R ERTH 25 AR . REDFTX
BRI TFEIV P,

A 1V
¥ o JNEER KR
%5

K(mm) | & (mm) K(mm) | 5 (mm)
1 11 10 16 11
2 10 6 16 13
3 8 8 22 11
4 11 8 19 11
5 14 9 17 11
6 10 8 20 13
7 14 4 15 10
8 8 6 21 12
9 10 8 19 12
10 11 8 12 12
11 13 8 15 10
12 19 9 17 9
45
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13 12 9 11 10
14 14 6.5 14 10
15 10 7 14 10
16 10 7 17 12
17 10 6 15 13
18 12 8 14 14
19 10 7 19 12
20 9 6 18 10
21 10 8 14 12
22 9 5 19 12
23 10 7 12 11
24 11 9 16 10
25 9 8 16 9
F34E | 11.0 7.4 F3444 | 16.3 11.2
EAEE |23 1.4 RAE 2.8 1.3
KL | 19.0 10.0 R KA | 22.0 14.0
s E | 8.0 4.0 A | 11.0 9.0

KB 494 HBY RGBSy E T
[00146] E##] 4-94 £ EHF 369 FE . TEHHA V L THH] 3-94
& 5.

£V
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3% #6151 BRANB Wik A KA % B (g/cc)

5 # A % (®
3 30.2 2150 80 0.27
4 242 2366 80 0.24
5 1294 2341 60 0.30
6 26.0 2142 70 0.29
7 27.1 2291 70 0.28
3 32.7 2442 70 0.23
9 17.4 2668 70 0.27
10 26.1 2511 90 0.26
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5% 6.5 BB k71 4 e % BL(g/cc)
%5 # k% (®
11 21.1 2260 80 0.28
12 22.3 2421 80 0.24
13 21.9 2490 75 0.28
14 224 2438 104 0.28
15 7.8 59 81 0.30
16 7.3 - 675 83 0.28
17 9.3 553 100 0.24
18 7.3 226 S0 0.23
19 3.5 412 72 0.24
20 0.0 055 100 0.23
21 2.6 511 75 0.25
22 2.7 168 100 10.25
23 2.0 207 102 0.25
24 7.7 247 62 0.29
25 1.2 51 73 0.28
26 0.2 164 63 0.27
27 6.6 966 68 0.28
28 4.9 164 50 0.31
29 5.0 812 58 0.28
30 9.6 108 60 0.31
31 5.8 864 70 0.27
32 6.5 473 58 0.25
33 0.7 g&79 65 0.28
34 5.4 688 70 0.29
35 0.3 038 74 0.26
36 9.3 074 73 0.28
37 1.5 937 70 0.39
38 2.5 462 77 0.40
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5 7645 B R Wik E & B (g/ec)
a5 # A% (®)

39 01 051 66 028
40 7.9 384 54 031

41 8.1 064 58 028
22 9.2 158 60 027
43 0.0 834 58 028
44 6.8 202 58 028
45 2.8 363 57 026
46 3.9 361 57 0.28
47 6.0 203 103 0.25
48 63 205 7 0.28
49 9.0 786 53 029
50 76 206 63 025
51 0.5 125 &3 031

52 55 290 55 029
53 82 274 55 026
54 s 205 42 033

55 13 185 55 031

56 13 969 40 0.30
57 91 028 55 031

58 72 593 &3 037
59 83 869 60 031

60 9.7 044 50 0.29
61 7.6 216 52 0.28
62 5.0 001 53 0.28
63 8.1 096 25 027
64 9.0 796 53 027
65 0.0 924 51 0.27
66 3.7 295 51 0.28
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5 36 B ;AR WinikA KA % E(glcc)
w5 # k% ®
67 7.4 259 50 0.29
68 9.2 204 43 0.28
69 53 059 38 0.31
70 6.1 284 70 0.32
71 3.6 085 70 0.30
72 5.6 279 44 0.28
73 3.7 170 44 0.32
74 1.2 128 49 0.29
75 2.4 068 50 0.29
76 0.1 939 40 0.30
77 8.7 592 50 0.30
78 9.6 812 68 0.28
79 5.2 848 64 0.28
80 3.6 973 70 0.30
81 3.7 078 66 0.36
82 5.6 940 44 0.31
83 8.5 339 33 0.29
84 0.2 366 50 0.24
85 8.1 425 40 0.29
86 9.6 122 59 0.27
87 7.5 193 56 0.16
88 1.1 186 56 0.28
89 2.4 061 56 0.27
90 1.3 143 50 0.27
91 4.4 108 54 0.26
92 9.9 101 53 0.30
93 2.3 551 55 0.25
94 4.3 164 57 0.28
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2% 5645 K& WiRE Kb % & (g/cc)
Y5 # K% (®
1A 6.5 164 60 0.28
# 3wsiadk 0.2 291 70 0.30
F3#ME 6.6 156 63 0.28

LB 95 FaQRMAME LT

[00147] H5%4 10°C (50°F)#9 3625 %, ) &k /KHie £ 0GRS, aehi
Ar 1160 F TR ARR (29 7% - #9 12%) K 8. & G LAY (Frii 2y FXP
MO339, 4% # Solae, LLC, St. Louis, MO) B £ K & & & £84-Mik /K4~
HEFtpik B, AR EOHCHOLERENBEY. K& T4
. NE@HFER. F 5216 LAEKEHE VY S0%HAHIRE T
RSl B A ZORA S . EAURE TS AT 4 2°C (36°F) - 4 4°C
BOF)4RE. BRAENESWHAZRFHRVTHAR S, FETHAH
se§574% £ Hollymatic RS, AR T ELE N FSmTs, ERMHE
KWK, REDLK,

[00148] & H %44 3 6934E, REIXLAH: A 3175 LKKESEKE
SBEEG. KREFeHfg. HE@MUBAEHE 1500 LEFBRKESK
F(#7 28 - 49 35%) K EEQ LAY . TR H Litds WA
3, EATETANFSMMIBATRSENIRA, REAK. HH
BIFASAMAHER, LIEERFRT4LT Elk Grove Village, 111.49
HITEC Food Equipment, Inc.. {i-F Des Moines, lowa #5 Townsend
Engineering Co.. 4% Canton, Mass.#) Robert Reiser & Co., Inc.. Faiz
“ Buffalo Grove, 111.%9 Handtmann, Inc..

sk 97
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[00149] #F25 12°C (54°F)44 2127 %, § kKie 2§ —R 6255, BEpknt
AN 1000 LT AREKD (4 7% - 49 12%) e K B & G s, A
EREZOUGUBOKRES LT BIEN T . REWH 43 LEBEEIR
n EIRGE) K 8 R AESY). £4 2°CR6°F)F, e 4500 £48KEF
A 27 S0%HIMAMEF G FEG R . ARG R 100 £ R A 30 L =5
B ERANVAR IR/ B T 2R R T HUALR T HEG ., B4
BT, oAe S00 4K AEA 100 A4 AR ek RS, AH
AP, 1% Supro® 620 49 600 E X E-G £ 1000 &K KA,
HiREE—IREFE. RENSYAEZFFRAMEAAS L. K
T4 H)su 4445 £ Hollymatic (Hollymatic Corp., Park Forest IL) A&7 #L
2, ERAPEFHENF SR A NG, RELK,

5 34] 98

[00150] H5£9 10°C (50°F)&9 3000 %, B kK Fhm ZiRA A%, Bt &

A7 1500 5@ Supro® 620 #l &Kk EaH hd, AEXEZFZAHH

YR KA, LR R BT, 45 5000 AAKEAHE VY 50%

AR B 69 B3 1) e 2 RA 35 1A B 89 2 B3 48T 29 2°C (36°F)
-~ 2 4°C QF)MRE. REASGHMAZRBFRAAVETLAH L. ¥

T4 A o i A% £ Hollymatic REALE, AL P THENF A H

MHRA R, KBS,

534 99
[00151] & H 2364) 98 ¢94RtE, TR A: Ko H A KkeEd
LAAMEAERKENFHEE. KAS. A H B EH.

FE 4] 100
[00152] & & L3614 98 e93-tE, TRIZAA: KE&EF B RXEEY
YOS KRENSBEFTOF I AL,
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E34) 101
[00153] & 8 E#6) 908 931k, R4 H: KA&FHXEERG
BEMESRESBEOFLE IS,

2 34) 102
[00154] & & 544 08 4981k, TEZaH: Ko Fkth X aEd
MEMEeRESBEG. NEHFES,

% #4] 103
[00155] &8 R34 98 4941k, RRIZALA: Ko FWAMKEES
EMELERESBEOMKE-FrHT4,

% 764] 104
[00156] & H =445 98 ¢934E, TRZAA: KeFBKaEd
HAMOLERESEEFTS. KETForittiial 25,

% 34 105

[00157] ##5 10°C (50°F)#4 3383 %, A kKIS Im ERARE, éﬁ*ﬁa‘%ﬁﬂa‘%ﬁi
Ae 1208 &, -FHE. ARKG-(89 7% - £9 12%)49 4742 4 SUPROMAX® 5050
MREEFOTEY, AEXEEFaFH EHMRES, Fadymmey s
e, W% 3340 £AKEH E V4 S0%HAAIRE T eh R L 3383
FLIE AN Y 10%59 1/2 TR F iR mERESE, 8 2°C
(36°F) — #5 4°C (39°F) T LAMAM T 4938 B Ao ), LR In &A & &,
FlFa Wik fl: . FRINME L, BAER4M. FEHE. ko) AW,
MERE. WEZEK. #F4. £IE. 28R, FoF KA LHP &£Fi 4
H., RENSUWEERBEVRNELEAF . RBSHE LA 4 S
A B,

[00158] 2 RUERE AR XN A T FTRBBET AR, 25
FRE AR HEARA R B AR B0 G L &SR B,
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KL IR R AT T oTT 69 K PR A & il 2 R\ B AR 2K TR B A 8445
7%,
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A1
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L
r

2
|

-9

A 3
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t0

17
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Lo — Pl B Rl 5 FLH S & vk HASE & T N ENREEH 0§ B4
1.5% —6. 0% [ FLIE T AE 95°CHEAT 20min MHUEER )G, H o — ZBEFLER R B 19 1K
T 0. 1000 0 mol/mL [FJFLIR B HEAT K B, A HLBE [, ) & R T FL

2. MRYEACRIELSR 1 ATl (1907 Y A P 5 LI b (R0 2% 07 v, SLARAE 48 T, e 5 kL gk
ATAEFR, hn TR T sk 5T B o

3. MRIEAA)EESR 1Bk 2 BTl (18 Y R e S L e R A v, R EAE T, B
JRh KO E A G B TR A E G R 15% —90%, H.A/b¥sn 10% -85 % [t 2F 17y, 8%,
1% 2% WKy, BN 0. 5% —2% FIFLIE R

4. MRPEBUCRE SR 3 Pl (98 2 ke 1 1 L) s 0 il 28 7 % ORI 2 FAE R FLEE R slok
P LA IO R I B N T A BRI S FL L ST BT TR AR R S I
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—ME AL B 2 AL B MBIl &R

$L A Sk
[0001] A< B J - il 0 40Tk, AR Ko — Mooy A A o = LAl (A 7R 2 TV

RAES

[0002]  Biti G AATTAEG K- A4 a5 20 1) H % IR B A B AL AT 5 =, &P D ge Ok
A AT . KEEAE LR eeEAi. BT RKEEANEFREMLY)
R, DL P A SR el o AR A LA &R S L, A RIH B A ez .

[0003] KRE&EHEAH ANITL TSR, JLH B ANEASGES B 2 1% (2 %
S BROMEER CEPLERM =R ) Hb, Hoe I Y A I i, AR 2 B R 4H BT
WE I S 28 THRMEY S RAE AR KT s F A = (1 320577 96 AN FritE A7, [F A
AN R FUBTARL, A4 T ME— S+ s B I “ 584 ” BE U5, [N Al 2 9% N
e, He A s as s @R, g | R NE AT | o 00 A28 5 R v JIE ] Bt 25 o BP0 B, A
dEfsh e i 22, i ple S 35000 AP0 T L7 I MERE B ms S5 I TR S s 7
HWIE RN 2 —, B R FZ AN, IED M E A F a2 REEaEHE, 2Fdkix—
F] B R — 45 AT B SR . /MK S FIEREMERR R B & g £ RS S e & BF
AR Ly P AR B B G B 1 ok B AR PN 5 AR 25 B AR T D) B

[0004] AL Ih A As B R T A /4 B 56 FLIR FLER B 8 W S BRIV AP | BH B8 BR e FLAT
PR A R IE R o AR A5 F T, KA IR A 9 M XL B T AN HE B 35 A 9 1 2 i
RUAT AR B  FLIR B o 7EFLH b i FUIER BT vh» KA B A HH d 5 5 7 = B R BB R 0
TE R FLER B P B R AR — 2, ORI AR R AT 15 IR 1) B T & G i d B A A8 1R 25k AT 114 3
Fio XETE IR L FL R B R b FLIR A7 b BRAR A I A i — M |l ). S
— R AR, B 24 TR LA kA R LB, AW G I M RE. o LEBFLIREE
MNFLIR B 40 b2 H, 70 40 B A1 28 3 B (2 S AL IR 7™ AR X S, XL B AT A N AT PRI
RN IR, 5 P L AR . AL LB 8 o W £ B I D B HL I R B AR (acetoin, 3 &
3 -2-TH), HEt— L H 3-2E 2- THIC AL IR A 2,3- T . a- SEFLEENR
(a—acetolactatedecarboxylase, ALDC) fE4l a— ZESFLER I 2B R 22 72 i AR W AN 45
T, AN ZBEE IR AT . AERSBEJE Al T BRIX W 282 S A, BT AR o — SEESFLIR
FRTAE A 2 B S 38 L X S IR IE SR NV 648 10 52 2 o XM o — SEFLIRI X B R
MR 1 AL 25 o S (Y SR ) 20 B o | b e 928 o) 4 A R L 5L P O S e ) 2 &, gt 4
I FLIR AT R ICACH . o — SIEFLIRIR ISR (AL o — SWEFLIR E B iR AR it S AR W AN
AR, A AT O E R 5 FLIR UK, AT O R 5 L I T

[0005] & & @ e LAK G NGHT 2R 7 (B ) o 22 UK, 28 F0 IR ol & I o) il 7 3% EE 5L
PR BT AR AR B, o s i AR e A i a5 L 1 T IR A BRTHAL R . IR T
B O YR E SR SR ) DA R T — A, IR T AR UR AN L, b A — B R, [N T
LI B AR T A it AR SR S FH o R S 00 AS 25 HE [T e RN LR, L5 BR AR AT Lk SR G A2 4
AMJLERH, R TE Y s 2 & B2 A FLR R .

2
9
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[0006]  [XEAI v ALDC [ FLIR B A2 7 — P K AR 342 52 I R &2 40 b HLAR 57 i B AT
RUF I AR ASK BT LS ALDC 3 M 1K) 7L R W X & LI AT A, A2 H - Fleg I =
PR LA 5 D4 T B 8 B2 IR S5

EIRAE

[0007] 4 T S RIRA H AR , AR IR T —FhF Bk % & L & 0 2% ke A
FHAATT AR IR B AT %G 8 ALDC 3 PR FLIR 1 B BIRG REER & DRI & S 3L K
PR o, TT DAY B R 1 52 L R I HE SR R R AR

[0008] 2 BH Ty vk 4 BT A B A A v ALDC ¥ 7 P 3L MR T8 AT A 9, 1 o L AR |
I, B R RE RS . BN ER N EARES S S =AE 1. 5% —6 % 19 5 FLEE kAT
95°C RPN 20min [MFALHE S, F o ZBEFLER R M (13S0 KT+ 0. 1000 b mo | /ml. [¥)FLIE pH
WA R, AL AN, i) £ REE S FL s BOR G AT BEFLUE T AL TR, I Tk & 807 % -

[0009] AN B IS HEHE —Fh i 15k B8 FH A< A B ) 2L A7 & 7= ALDC ¥ 7L IR I FLIER I 11 /7 745
BARM S, R TR LIEHIG : (1) MALEILE] N A AR R £ 5 7 B3RS FLER v 5
(2) X B M FLIR I Ee 4 H ALDC %% 77, 648 ALDC %% J1 KT 0. 1000 1 mol /mL [ FLIR B4
T A B %

[0010]  ZHUGIR L FLER 7 Z FL TR G FL, B FUIE e NS ) B i FLIER B AR A R 5%
TRV S s VN N BCAN S N HL e B A N s BLE R 8 L L B R T 3 21 N T b B S Ik
SRS TR, H T SRR ETE T, AR R, B AT SR .

BRHEA X

[0011] AU BHER AL B 5 5 ALDC 3 M LR B VE A ], T S LA e i, A7
s AP S 3L IR R UK KT T B, 870025 R AR e 2 FUABR LI, B ATH R E 2.

[o012]  HA&M T, WHLL LA 51 -

[0013] 1. FE4LREE

[0014] AU BHAE Sh SRR 3 B2 2 W88 . 2= mF ~ DU VT 25 S b PO A B L il s A R AR R 1
i WP 9P PR -5 Y VSR AR, AR T R B N FE S A T I SRR, VR R, 2 R
P XA AT 47 B

[0015] 2. MW B EEE

[0016] N8l 2 /g« U I VT o S b B e A Gt L i) i S ROAR R BF B i SR PTYG K5 784
T 37T°CH R 24 /NG o BZIERFRPIRATAT PTYC BUIE TR b, 2R 54T 37°CRegE 3 K, R
BB V%, Rl alidl, A A I 40 B R, G0 SCHTR Y R 2 GG &, 7R A B AR IR
BE—2P AT APT %558 % 16SrDNA J7 51 52 5 2R %5 ) H b 0R 41 i A FLIR 1 o

[0017] W43 B3R5 BB AR & 11 % WG FLR S 2 35 5% a5, AR5, 5+ AR A7
TE —18°C, 2R i H T2 Pk I 40 B R 1R 1 1R 56

[0018] 3. ALDC %% F3 [l 52

[0019]  Frvfis th 2zl < 23 AW HR 800 1 M) 3— F2£3& —2— T Hid ( Z4# 47 ) 0.20.40.60.80.
100,120,140 w L, JIZKAMNEE 1000w L, JIA 2000 1 5% a — ZE/y (3T 2. 5mo 1 /1. [t) NaOH
) F1 2000 L 0. 5% LR, 25 S04 1h, 522nm FL I OD {8 . HECE Bl = 4b 7, DL 248 iH

4
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(R REAARR, OD (B PAALKR , 2 bt 2k .

[0020]  BRIRRIFIIEAL K 43 B8 21 1) AR BB 58T Bo il 2K B )5 19 129 B FLER IR 2, 1R S)
Ja B A2 CR IR TR IR, imAk 3 4%,

[0021]  JREEMEAS - & OB AS RIRAR 3% M 3] 10mLMRS W& 3% 3 44, H3E 3 /C5L
PR B B A 3 %6 I R N BE AT 50mLMRS K5 FR3 i = M -h 15 o

[0022]  FHBEVE & < BIR R T 4°C,5000r/min &0 20min AR 4, F 0. 85% I
NaCl ¥SHHEES» F Lo TS AR H pH6. 0, 0. 03mol/L Fr R — B IR £k 821l &Y , TEUKI
Hh T R (200w) (AT AR TR Tmin, 52 48K £ SO AR B O 11, S0 BR R AR L, IS b
5 WA A AR -

[0023] Pl 75 RV AR 400 0 L, Hrp 200 w L G ECHIIEY) o — SR —a - F
M- W 208 288, 200 1 LpH6. 0 (17 0. 03mo L /L k7218 — W18 2h 22 1 il 243 B8 (KT AL
BT 30°CAK 20min s A 4. 6mL A5 (0. 1% ALEE, 1% a — Z5Wy, % 1mol/LNaOH ¥
e FHBTEC ) » T 15 ~ 20°CF &7 50min, 7F 721 4435650 o BT 522nm &L INEO B, HR 3
WGP B AL . — DR AT E XA < AE 30°C, pHB. 2 4R, HH a - WL IR
WL, 14077 L umol AR KB &,

[0024]  PfiE B TH 5L 23 20

[0025] U= 0DXO0.00113191XFXT/H

[0026]  OD A 7E 522nm ZbINTF AU ;

[0027]  0.00113494 K25 B HFE K v mol/min (IEEL

[0028]  F :Ff S HEARE A5 2L

[0029] T :FE&HISARTH 5

[0030]  H :bwvE kRl

[0031]  AHTEE 2 FF ~ DU )1 VT 95 S bh SR 52 1) BB R FL il S R SR I £, ST FR 3V
5 T 4530 USR5 B AR TE KT 106 BRFLER T , ALDC 35 E KT+ 0. 1000 b mol /mL ()5 13. 19%,
ALDC 35 TEALE 0. 0065-0. 1000 1 mol/mL 2 [8] 4] /5 56. 43 % , ALDC 7G4/ F 0. 0065 1 mo1/mL 1]
30, 38%

[0032] 4. KFEEO I

[0033]  EHN 9 #EEEYE AT 0. 1000 1 mol/mL. 3 #EEFIE ZE 0. 0065-0. 1000 1 mol/mL 2 [H]3
FRBEVE /T 0. 0065 0 mol/ml. FLER RIS 15 MREUHT REE S LIRS . &5k 1.

[0034]  grx90 ARSI Z 4 BB AL, T2 2010 47 2 H 1 HARER T B 5l A= 420 b F D st
PR G 43 TR Doy, ikl B ST s BH XK i, T B RS BRI ST s S
Gl RERVEEER T (Streptococcus thermophilus) , fJE, 5 & CGMCCNo :3622. 3 1 H F HAh
FLIE B PT MHE A SZES 2R, XN53LAML CMLAP3.BM5.ST.qy (ST— H ) 3 Bk WAz ( FLR
rep—PCR 43+ % 7] S H 5 RS0 M A BAE A B N K 2840 LB 90 A28 52, 2009) 5 AT
DL A ORI RS 40 4 B AR 30 U FH 0 SL IR BT 073 12k » 0 M DR Sl - B 92 2B 18 3, 2008) 5
BB-16.P971P11.XPL-1.BP2. P& 2 #T PR 1 BR WX (1R O ¥L & FHFLER B 1 7 16 A NV
FHWFSE, MRS £ 58 A8 50, 2010) .

[0035] K | R PRAREES LA

[0036]
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0621 40 ¥58 8bed ‘Z00L HAIUX3 oW

ALDC/
B PR BELATR] /b BRAE /° T Cfu/mL E VRN

umol/mL
grx90 0. 1542 4.5 64 L7X10° | @F.E, FK R, LG, DEAR
XN;3 0.1324 | 5.1 63 106X 107 (A5, 59 G0k, D 2 FLiE, 1 RAT I
BB-16 0.1123 17 60 5.3X10° | @BSAL, 3550k, DR FLIE, 1R IR
AM1 0.1121 5.1 54 3.2X10° | (AL, g9 5k, D E TG, DR
CM1 0. 1121 5.5 57 1.OX10° | (s, 99508, LILE, MR
BM5 0. 1070 5.5 60 7.1X10° | (B2, 55k, DILE
A 0. 1043 14 63 4.5X10° | fAfms, 995K, D FLIE
AP3 0. 1020 5.5 51 5.3X10° | GWSLL, B, ToILiE, otk
P971P11 0. 1000 1.6 59 1.01X10°| @A, MR, LIS, 9990
ST 0. 0934 5.5 45 158X 10°| 3L [, 55 O IRk, T
PHEL 2 #T 0. 0087 13 47 3.1X10° | (s, BEAAIYA), OEE, /D AE
XPL-1 0. 0069 7.6 35 TTX10T | O, SRRk, > EFUIE,

V G68T98T0T ND

He Ul

s

M 0T/T

960°€¥6'6 'ON Jusled 'S'N
90200-€202ddI *'ON 9seD
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i
S R
S g
1 =2
Tl =
o D= N
S Rud
TolE |z
E g '
EN /S
R
= = Ry B
= =R el
oy N S =
fm | S
2] g = (g
L= L= lb
. = = z
E % x |Z
= o (ep] N
[ ] — — —

=

?\

i
g% o % [N ]

=

=

—3
e —
5@% = o3 i

—

\E\ Jo) Te) o
S — =+ (] ()
(] @} (] o o
2 = =) =) =)
— . .
< = o o s
=
o
43‘_’? [T
- |5
£ o~ o |Z
i = = =

[0037] A\ _ERT] LA HH AN (] 0L 1) L TR BT A e T T2 0 L AT vl oo P8 P8 AU R B 7 TR K
26 5. BEVE KT 0. 1000 1 mol/mL [ B R R B BR 52 FLAE GLE, A0, ORI 1107 1 &6
PCTFBERRAK T 0. 1000 b mol/mL B AR, e 5 A2 BN /> T 0. 0065 1 mol/mL 1) BRI AR & 9 ) IR
GBI R ZE, 18 AT A ANHMECLRESZ 10570k . BEE C T 0. 1000 wmol /mL (1 B AR 16 & i R
¥ 57 FLI R B o
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[0038] "R IRSEAG MR T AR R BN S B E AT DRI 1) St Ty K

[0039] R, VAR fF, ARG E RN RAEH GBI AR N N A2 )5 AT LR Rk
FRFTE I N AR BB s A st .

[0040]  =ijilifs] 17" ALDC FLER B 11 ik S %

[0041] B 43 55 W LR B 4% 3 % [ EE R B2 N 50mL MRS 5 7FEh 85 78 — R T 4°C,
5000r/min B5.C» 20min YA A — 0. 85% ) NaCl ¥R PERS, B 0o— Phé. 0 ¥ 218 — IR
R G P R TR AT R P A M B — S A T B —~ 200 n LFTRCHRY o - &
MRARZE —a — I - S S8 ZBE +200 L B 30°C /KA 20 43805 AN 55— 15-20°C
WA 50 8P, + 522nm AL G . A BT SR AT I S ALDC 3 PR LR BT EEAT APT 5558 .
X115 BEFLE N (grx90. XN,3.BB-16.,AM1 . CM1.BM5 . FI4F . AP3.PO71P11. ST . P 2 #F .
XPL=1. BP2.FEJE 1 £k, qy (ST- H )3 ER) ¥ APL %2 Wk 2 1 3, e BN :grx90. CM1
Iy WEPETR T 1XN,3. ST, AM1.BM5.,P971P11.BP2 PRIHEREE ;AP3.PEJE 1 3K, qv (ST- H )3 N
ELELRE BRI BB-16. PHEL 2 A1 4 3 HFUAF A s A XPL—1 24 B 2P FUAT I

[0042] 3 2 FLEEH 7 B EKIYT APT20ATREP % 5E 45 5

[0043]
% oy W Bk
o | KEEE | ex90 XN;3 AM1 CM1 BM5 | AP3 | P971P11 | ST BP2 | FAJR 1 | gy(ST-
i B H)3 Bk
1 VP + + + + + + + + + +
2 HIP + - - - - - - - -
ﬁ3 ESC + + - + + + + +
4 PYRA + + - + - + + - -
SA gaGAL + + - + + + + ﬁ + ﬁ
6 | cur ] ] ; R - - - - _ ; )
7 BGAL + + - + - + + 4 -
8 | PAL : : - - - - - — |- - -
9 LAP + + + + + + + |+ + +
10 ADH + + - + - + + + _
11 RIB + + - + - + + + - -
12 ARA + - - - - + - -
13 MAN - + + - + - - + 4 +
14 SOR - - - - - - - - - - -
15 LAC + + + + + + + + + +
16 | TRE - + + - + - ¥ + 4 "
17 INU - - - - - + - - - + +
18 RAE - - - - - + - - - + +
19 ADM - - + - + + + + + + +
20 | GLGY - - - - . + - . - + +
21 HEM - - - - - - - - - - -
ID% 98.5 99.3 98.8 99.3 992 99.2 99.8 99.2 99.2 98.9 99.9
[0044] 3K 3 FLERT 7 BRI APTH0HCL %557 45 2R
[0045]
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R REEE ek
BB-16 HFF P 2 3 XPL-1
1 CTRL - - - -
2 GLY - - - -
3 ERY - - - -
4 DARA - + - -
5 LARA - - + +
6 RIB - + + +
7 OXYL - - - +
8 LXYL - - - -
9 ADD - - - -
10 MDX - - - -
11 GAL + + + +
12 GLU + + + +
13 FRU + + + +
14 MNE + + + +
15 BBE - + + +
16 RHA + + + +
17 DUL - - - -
18 INO - + - +
19 MAN - + + +
20 SOR - + +
21 MDM + + + +
22 MDO - - - -
23 NAO - +
24 AMY +
25 ARB - +
26 ESC - + + S+
27 SAL + + - +
28 CEL + + + +
29 MAL + + + +
30 LAC + + - +
31 MEL + - + +
32 BAC + + + +
33 TRE + + + +
34 INU - - - -
35 MLZ - + + +
36 RAF - - + .
37 ADM - - + +
[0046]
9
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38 GLYD - - + +
39 XLT - - - -
40 GEN + + - +
M TUR - ; N -
#2 LYX i - N ]
43 TAG - + + A
44 DFUC - } N 3
45 LFUC A N ; :
46 DARA . . - ]
47 LARL - - n R
48 ONT ; + N -
49 2KG - - - .
50 SKG - - . ;

ID% 98.8 99.9 999 98.9

[0047]  sEjEfH] 2 VR G W kR RS FLIAEE

[0048]  MEHY 9 FREEIH KT 0. 1000 1 mol/mL LR E &t & a4 R O SLRE . &
RUTFR

[0049] K 4 IRE WM REECGILIAE

[0050]

ALDC/
TR GEFLITE] /b | BREE /° T Cfu/mL BE T

1 mol/mL
H1 0. 1572 4.5 69 71X 10% | A, FR AR, TCIE . A
H2 0. 1394 4.5 69 5.9X 10 R, 59 S ELE, TLYLE, DA
H3 0. 1223 5.7 68 5.3X10° [ A, 59 56k, TEILIG, AR
H4 0.13181 | 4.5 64 3.8xX10° | ik, B, LEILE, MR
15 0. 1221 5.1 65 2.5 X 10° UG, 28, JCILE A R
H6 0. 1470 4.5 69 L1X107 | B, &5 R, D HIE, DRI
H7 0.1143 6.5 62 4.8X10° | R, 95 &, DI, B4R
H8 0. 1080 5.5 61 5.6X10° RS, 59 G A&, TFLIG, R
H9 0.1233 4.3 50 9.2x10° L, TLHE, 99 20k
H1O | 0.1134 4.5 55 3.4X10° P A, 35 SRR, LILE

10
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ALDC/

T R= BRILRE) /n | ®BEE/° T Cru/ml, BB TR
1 mol/mL

Hi1 0. 1087 5.8 57 2.1x10° TR, 59 SRR, DR

H12 0. 1069 5.6 59 3.7X10° IS, 35 5 PRk, > EHIE

HI13 | 0.1106 5.5 56 3.3%x 107 AT, D FLTEAT I, 59 SRR

Hi14 | 0.1109 4.0 52 2.3X 107 TR, ERELIA), 59 SR IR O

H15 | 0.1183 4.1 52 1.25X 10" [ (o fons, BESL A5, 99 BRER, o 0

[0051] & :H1-H8 43 %24 grx90 5 XN.3.BB—16.AM1. CM1.BM5. [4F. AP3.P971P11 {&& R
B R G 5L sHO-H12 4351 oA XN,3 55 CM1 . BM5. (AT PO71P11 VR A R MIIR S 5L sH13-H15 4
Wk AML 5 KT AP3.POTIPLL IRE RIFIIIE YT .

[0052] AR 1 A] LU HE A [R]BEVE 1 S0 TR B A I 1 198 &7 AL ATE V0 o T P AHURR B T TR IR K
B2 7. BgIE KT 0. 1000 wmol/mL [ B B A % 1 R 2 FLAE A3, AU, RN 11 /8% 7y 1 48
PE TS AL T 0. 1000 1 mol/mL IR BRAR, e 3 BV /> F 0. 0065 1 mo 1 /mlL 1) BRI AR 7 I 1) 12
SRR E, & A ANHEDLEZ [ 70K . BERE KT 0. 1000 w mol/mL (1) B8 #53E A- ik
SRRy d i P

[0053] MK 4 FHZE 1 W] LLFG HH VR PR O I 1140 7R o L ) 488 L I 1) 2562 B Bl R R IS PO TR &0
FUA FTIRE > J1- DLV G B RR R % 1T 2 FLAE (338 AUWR R TR0 T 50 B RR R I TR &
o

[0054] 2t 3R L FLIK hIAVE i

[0055]  F5ikE5 & — 0.25 % ) NAaHCO, 35 ¥ 14h —3E /K ¥E PRIk — 1 ¢ 8 i EL ) FH ok
(85°CLEAH ) BRI —E I~ I\ 8% M EARPFHIN 3% KA IRFLR — R (15-20MPa) — K
(90-95°C, 15 434 ) —¥AE 42°CH AN 3% BE KT 0. 1000 B mol/mL FLER B — 42°C1H
IR EE 4h 3= pHAE N 4.3 ~ 4.6 —JN 4°CUKFN LRI kbt B MR G ¥l . RS G4
Pk A A TS, vk, BRI R P TR G L .

[0056] Skt fa] 4 LI bl K B HIE 7 i

[0057]  $& NV FHSEitife) 1 i) 48 I PR 5, o FR LA SR I F A I /K VB L FLAL AR e R SR
YIRERE 3-4 544, ] B O B R L FLICR

[0058] S 5 ARG T HIHIVE /7124

[0059] &S] 2 il 26 U518 & 5L, UIE Rl Ee LB, B B 0 44 A3 45-50 °C A2 A 1
HEHHFLIE, K12k 0. 06 ~ 0. 09kg/cm” 2[RI BIK 438 5ok 40-43 %, R & .
[0060] St 6 K &7 T ] T e i AE

[0061]  Fesijtifsl] 2.4 £ IF %, B Fh B 5F 26 'CHEF% 36h, 8°C Al 12 T ik &% o
ION 14% A5 Ryba2. 3% #h 1% M. 6. 7% A& Wl 6. 7% AR WHy 2 % FLAb A 71, 85°C

R e AT B
[0062] DA EACA B HR A A TR A B (IR 5L« KRG 5T AR ST B LRl ™ i XUk R4

11
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(21) BBiFE 201010240821. 4
(22) BBiEH 2004. 11. 09
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I &HHEA 18 ANEFE 20k 8 T F1 3 Ak 51 2 XU n—6 K B% m AN I 7 iR AN / 85X
s I FE A h TR 20 AWV E A B A Wk e R 34, Forh o — SRR I & = St e &
Py 5% s /D s BT KB S AT AR T BR AN/ B SLRE & & 2 10 ~ 100, 000ppm, LLATIA
KBk m AR DR 1) 5 RN o

2. BURIE SR 1 Frad ke a2 i I8 4 & 40 00 A g, Herb R 1) 2 22 de 4 i s 415 41
20 ~ 86%, 3 H. / BLEF WIHR K & 22 m I - 50 3 ~ 25%.

3. BRIESR | sX 2 FriR fE ) i G 40 & 917 adz, Fo A B B i AN A0 1 1 TR A2 1
A VUIHER -

Ao BURIELR 3 P WK e A0 5 i g, i Fe AL DU R 1S BB o

b, — R BT 7 AR R s AR SR 14 PR — T R A ) v IR 4R
I IMFEAT.

6. — Pl A R 1) g s A ) IR £ R IR B SR 14 T — I IR 1)
AR A4
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SHEKESAEMNIEMERF / SiEBERIEZ E R R 5

[0001] A HH i B UL N HiH K 2 &= HiF: HiF H 20044 11 H 9 H, #HiF 5
200480033206. 9 (PCT/JP2004/016557) , bR @ “ A KA = ABFAG T ER AN / 83 H: BE ) B A
R A R 7o

AR G

[0002] A& BHWS K —Fi A VE A 35 B o0 IR v AN VRURT TG 7 BR AN/ a8 JHC R AN s 5 R
W5 A o PSSR (B kokumi ” BRIE ) 2R (BUEAFR ) s— Fham &4 K8 AN TR
He o R AN/ B LIS P T 5 R 50 R 790 0 8R4 T v 5 B T Tl T 75 Wk o4 B2 751) 2 D T2 7 o 4 e
Mo s —PrE M IR 5, A BAIE & o — YERRER BB Y i i Al —Fh & A K Bk ey
AVCFNHE DR AN/ sl H G (B AR o R s —Fh & A R Al JF H B A SGEE 0 B ek 1 &
it s R A R B R R B VS B ) I S e S N A R LA R TR BT I R 4 IR
HEYo

[0003]  &HEHFIAR

[0004]  TEAPUMERE (K —5,8, 11, 14- TR PUM&1IE ) & T EE s AT ( 2 A )
feIR, It HAZAC T35 Bzl as 7 skl R I T o 1208 T e 2 06 75 1), 91 HLAE R & Rl A 47)
BR 2 AL IMAE 28 L (4 I =3 S5 (K RT AR AR B,

[0005] LK WS I an e AR D 4 R A H s K B s AN A e if IR A T E R B 4, I A
i T e A VU A R 1Y) ok B 2% Thge m de it B A A2 T Dhie .

[0006] LA R0 H AL F] H14 Hei 10 (1998) —99048 i IR 11 & 4 Al 7 AL 6 : UL HE & 1
0.1 ~ 10% HIAe VUG IR » HAE S —Rh s 4L LSRG R FREFL A 59 .

[0007]  {E4 BIREEIE]+, AT HAL R HIE Hei 4(1992) -197134 A FF 7 H T 4E
IR ZH &, CBG 125 R g VS BUW JEOR YRS T R el A i L E S 20 ~
60 % 1 2H AR5 U7 B AN VAN IR U5 2, 19 i 16 26 DU I R

[0008] O AT HZALFHIH Hei 9(1997) 13075 ATF T AL K A% i AN A0 AR 17 1
50 1 A VY S BR 1) H ol 5 L Rl iy v B > 9 HLL B PR g TP i IB i g Lh e .l ok 4% Ik
YEF A5 Bl immg . 5 B A 5 RAR T B R RI45 14, Hod /T 40mo %6 119 2 K ik AN i
FUG s R 4% T H i B 2 fo7,

[0009] A HAL R HE Hei 9(1997)-13076 AJF T 5 _Fik BAFH R H B ¥ s,
HHATFH /SR S ThEE .

[0010] CAFEH AL R HIE Hei 11(1999)-89513 A FF T — R 2L T AFLIHNE -G K
IR G, Horb n—6 KB m A ULFN TR 5 MR A7) 4tk A= DU A% 8 4% A 7 — i H- i = lE i 2 s ig
JT P o

[0011]  H4h, COAF K H AL R HiE Hei 10 (1998) —70992 Fl LA FF1# H A% F| i Hei
10 (1998) -191886 I T 2RI T 1l A4 i £ FH o, He HAA QB H il = Be T2 X te AL DU M 1
HARE I B I ARR T 7= 20 ) Ll 2 ) LI eSO e 7 B AR S0 28 ) LB S R 2 i A b o

[0012] R, B B 25 ) FH KB AN TR R g oy 1R DA g8 TR, 490 a2 &l AR A2 il g 1
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W R A A, B 0 3 LR AT BEPE AT I .

[0013]  AFAE—inl R, ) £ P s 0K B e AN EURT T 5 1R ) e AL LR 3, 3 2 ok
PR BRI R SEAL A i = AR Rk P k. O AT 2 P B v Bk i),

[0014] AT HALFHFIE Sho 63 (1988) 44843 A F T Hodh—Fb 7737, Horh s A 1y
FIUTG D7 B AR A 5 T B R B i B FLF S N AR . & a P H AR LR HIE Hel
6 (1994) 172782 2 JF T # A & S AR R D R Ry AR I H2 R . D T H A TR B i
Hei9(1997)-176679 21 T ¥ HLEA T R AR e I AERE DT FRIE G HHAR . CATTH
HALH HiE Hei 9(1997)-263784 A FF T 6 — /EH My A5 2 ARG I 8 1 i NG VR
GHEHAR. AR HARESHF P Hei 11(1999) -12592 24 H T ¥ K G IR IR B85 &= A
roR I =g s OREPIT I SR E 597 N

[0015] VA H M H A LR HE 2001-78702 A H 7 —Fhil ik i 15 S EUTR & Ik A
TH 200 SR T o) 2% 1) L 38 568 PR T 9% TR WA [ e g R W o, AR A A R A e Y
i AN LA I R 9] 1o VBN BRI IR 7 A JF T i BCS A A i IR, A hR DLUE
1 10% 8550 2 Pk 40 i 2 FH n—3 (w0 —3) = ANHLFIIE 155 19 20 A 1)

(00161  Itide A3 FH 5% H vl v B8 0 BR 5 4F g FLAK 551, 1 FLAE 5 A B S8 A 70090 o L PR L AL
BRI EUA CLBE 1 HE (48 AL » 28 88 BT 18 W 170 7 v H AN UEA T S8 A0 A 345 L AN JEAT #4
ALFE o B YR R o AT S AR R B 8] T B R DI (47 e s B 2R TR 2 =
[0017]  H A LF| No. 3220155 A JT | —Fh ik Al &4, o2 @i | sk FL R 2 4 g
JU7 i T A& 1, F R AEAE T A /b — A LA E SR T 0. 01 % [ EA n—-3 JESLA00UE
122 ANVFI IR IR » 128 DR o 2H A 400 3 A3 1 B TR 5 IR i 228 20 9 PO R 00 SRR IR ARR AL
KT HRAG LIRERAE, ATIR W HE 7 AT AL A T, TR iz A ] DL R IR S AL I B S
AFAEMA R AP E AT IG5 N AT FR T AR A HE DR A 2R W R 5 F8E R L4y,
IRAE S M RGP AT B AL . SEB 1, 78— AN S 45 v ad AL Rl g ks AT S Ak
o PRRER, Frds AR S 2H -G PR S T A BE B AT S A R R S P A AR .
[oo18] LM LR US 3,689,289 /0 | — Ml ik 75 5 i 45 1F T FAAL BRLIE JRUpE L 2 SR IR A
A D s 1 o PR SR A 7 & XS TR 1Y vk 1 —20, B BRA FF 19 WO 03/051139 /M
TOF T PR FERE 2 AR T AL TR e RE | SR ER RN A AR DU AR Bk AR N XS TR A ik
1 77 v, v ik AE T H v i 7 X8 A DU A7 BR A AT I N 38 X A 2 R IR i A PR TR A
Mo

[o019]  HARE Bk /7 vrpid b in i = Fh ik & W RE L S S IR A T A2 VU 44 8 7 SR A 160 7= 1]
DLP= 25 N 38 RS TR A R, AT D0 T 38 ok 1) FH B ey AN TR A Iy R 49 4 B A AT P e A DY 0 1R
5 R TR ORI FH ARSI £ “ umami ” WRIE I HEA -

[0020] LA JFH H A LR HiE 2002-95439 AT T & KAk i A0 B8 7 18 T it s e 18
R A, SO AATIAE & 24 b £ S 10 TR i SR N K v AR I R - AR BH I B 2 38
B v AN YRR A B R X A BT BUER AL BUR R B A AR e . BRI, SRR AE 4 F 1R Tl I R 8K
Y £ 2SR UL ST 2 A% 1IN T i) = 9 E S 0 A 2 1 U AR s N IR v AN
FURR TR H e . Rk, %8 3% 58 s S A A R B8 fm AN AN I D7 1R » BS00E 1ok AH R A R A
B W00 ECER I o R A R

[0021] [ &H)3CHR 1] HASER] 3220155
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[0022] [ &H3C#k 2] SEEEH) US 3, 689, 289

[0023] [ LA 3Crk 31 E R H WO 03/051139 /MfF
[0024] [ LHISCHR 4] CAH I H A SR HIE 2002-95439

ZIRARE

[0025]  7E B LA, A7 AEFLLL SIS () R T IR AR R ) K B g RTE L, 91
W R B R HE, S IR R L ARNE AT T (R E AR AT ) . B,
AT, s 2o A T sl A9 v i s -5 R A2y Jig Be 5450 T oK o g b d It Bkl

[0026] SR, A7 AE AN ], TS TN A T AR AL R [R) 4% A LA BSR4 35 B ™ A O I
AR AT 2R, Bl BT (% R P s VR S s R T RE X R AN o O — T I, AT
FE— TR, AR 3R 5 2D B T ) I e R R 7 0 - A PR AR A2 7ok i 2 T8 A R A R
T aCP IR BT R SR A R R S AN RES AT R

[0027]  [Alubb Ay BE 4 (AN 5 L1 1 R AT AT 25 R (0 VR AT A 73 PR A% iy AT T 5 R (K I A o
[o028]  HCHA LA, TA 0y WA g AR S 107 B 490 a6 26 DU R AT/ sl LIRS PRI S R WMok
USRI A o SR 8 A B 22 FRAHORs 0 il B R v AN AU TR IO R A/ B HL PSR 45 » B
HEAT SR AL AL E A 0 5 5 UG S A KB R ANV AR T R AT/ BCHE R AR A IR — [
DA, B (O A DR G 5 1 EL B S i S IR IE S - (PCT/ JP03,/00182) .

[0020] AW NAEAT T WEST LA IS bk fn] i, I Hoe 2 Ac L n] LB I ) & 7 IKCHE S
ANVLFIHE 5 A /- B LTS PR I A R A R A AN I A R B SRl 9 A o — 2B R/ s
R 7Y, DLk D W SR A ORGSR . AR RN A2, i 1A AR o — JERRIEAT /
SV Y PR 2 2 (AR ik i 2L 5 4 R s B v ANV AT 7 TR AN/ e G, T DAKOK e P
AT PRA A EL TR, AT FIRRISER T AR .

[0030] Ak, A W30 B — i & 1 2 32 2 pli o I B v AN VLT Uiy AT/ G R AT i
ARG SR A 7 I ORI R - — R A K s AN AT D5 B AN/ BRCEE B O T 7 R e R
7, P K BE R ANVEAT R U B AN/ B EER IR+ B K& v — WK BIRE E R0 5 — Pl
BE R AT R R AN RN AR T R AN/ s B 1 T R TS R R SR ) vk AL 1) i R T
RGPS DHEE A ORGSR 0) 5 RO KBE m AN ARG B AT/ s ER Y BT 5 %o sl S /b
a — NERRIR & S A S AL 54 5 — P BT S Ol 2 R I 1 £ i, BT A e i & A A
WR S R S BT dAEA h R A G 4 5— h 8ss  W B B OR A 7 VS AL ] i £ Hh i o 5
A R R S IR AL S 5 LR i s v I A R 1K O T, B I P RR R R o O
A INBE R AR DR AT/ B FLR DL B A RIS 5 )

[0031]  AUL B rh 19 “ BE A R TS R 5 AR Pl SEBA e AR AR I ey l5m), BRI —Abidsn 1
B DR DI PR AL A IR R B R I R A R R A R ). AR
Ut B A5 S ) R AR T I I R R I R R BEAT AT

[0032] AUt IS B “ BEAWRIEGRAL 70 7 B4 — A0 m] OB I BE S AN AR iR A/ ok
MBS b s sl ) G B PO i A

[0033]  “mJ LAJE R fia) 5 A7 A B iy AN TR 0 AR/ e S A e A IR TS R ) P T i e A R
HSRA MBI o — A E BN/ BERA MY, Y A RO R AT B D e i 1 A
a — N BRI AN / SO il P 25 e (KO RELAA) il I 2L 6 =h s I B v AN AT 5 R 0/ 3G, T
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LA KK B35 B S A A v I 2865 4 VP T 5 R

[0034] S I 5 WA I 55 3l 43 1Y P 28 e & ) VA BR 1, AL 0 L1 o — AR B MY LA AL
BRdifr . BARANAZAN A DA 77 PR A R B AEE T o — A2 Moy Rk 28 4 (2 13E 9 T
IFEERE A

[0035] W] DL MAARSIIER AR A S CLANB AT T 3 bnl SR &2 o e BT B a4y, B
5 8 - 9] QTR IR PR A R NIV A A R Ak T 281 B IR VA S AL R LR Wk 5 DA K I
CTEER IR A s R AN MRy AR o AFAE 3 P8k, RPER IR 7 Tk #h DL Rk 3h, PLIE I
Bl o WT DUE AT S A0 7 VEBI L8 43 BORFLAL , DA TR B0 40 5 KB s AN R B
iR/ s L EEVR G

[0036] BT LA MATAT AT AR 3 40 R S R o - A2 E Wy — Pk L] S8
BIMEA o  EEOMEARFENAETERS, FEAMDL, o - AT S SAEFTET50%
S 2 AT MECGE, T PREAR AN o - AT M. & UEHS A& & o - 2E
B A MR AR R B a - 2B M. 546, BT AT T3 BT SE RN E B
LR B, v, 6 - AEFHE, USREHTFARHPAAEERN « - EFHIAETMHE
i

[0037] X 15 5 WA 50 R 5F1) A %) T 4 WA 1 o 21 23 1 B R PR 5 RE L B R Rl A, X
a - FF W8y, Lk 50 ~ 15, 000ppm, EALIE 50 ~ 5, 000ppm, FELIL 100 ~ 2, 000ppm, PL A X
T4, UL Fe RxmE =24 0.1 ~ 200ppm, L% 0. 5 ~ 100ppm,

[0038]  {EAUR B4 ) “ A% Ry AN RN TG D5 1R 76 n—3 A% my AN AT 7 18 1 o 1 7
Te—Fp HA 20 85 28R 1 F1 3 Al 50 22 SBUBE T AR 07 18, FHAE n—6 B iR ANV I 07 12 1)
BOLT, Bfe HAT 18 el 28R 71 3 A~k 5 2 XU IR T » 26N Pl ol A ik BAT
2024 5T 4-6 A OB KB ARSI %« n—6 K% im0 AT R B iy 192 1141 14
FG v - WRRER e AR (AA) LBk Ui (DTA) , Uik e A DU IR . n—3 KB mi AN
PO R D BR 9] A5 SR (DHA) A8 Tudi R (EPA) o

[0039] X FH A< S B B A v AN TR R D 12, 490 2 A 2 Y s 1 R0 EC i 1) e U 0 BR- 1
ATk AN 53T DAk 3 P s A i 3 b AT S B AR TS AR s RN S B R R
KB AN ORI T PR

[00401 941, TV AR H ASEF) H1iE Hei 10 (1998) —70992 Fl Hei10 (1998) —191886 44 FF
T ORVET A S R H I = e e A VLR R B BT i I o DRI ) MU IR £
RefF 2T E VAR .

[0041] i) LAYE A AT P 95 o BB < b i AS T T S 0 158 B8 L AT A [R) Sl ys(BLE T AH
[F) i 24 P R v ANV R I JT 1 o

[0042] T ATids K Bk v A~ 10 0 07 R 5 1 45 ) R o) 2% e B, O HL— Sl 2 Juisn]
CLFHAEM e FIRERREE . 25 58 B 22 A FURAS, H & — PP IRIER £ 50BE . Frd H T LU
7 = L= = = L 1 = 1 Rt = W S S % N S =1 N (1 T = PPl A B G T N £ e S g
JUIT P2 » A A A A 242 BH T s g 40 O T 1 o

[0043]  FELAIHE) LT S5 9H T K T S RO T JHOS 2 S5 NS Y — R o -7 10, BT
ORI H L S SR R SR AR EE S A 20 3~ 22% 10 v - WRRER. R, T
I TS L 22% 1 v — YERRIR, W] LLOR g H VR A R B KB e ANV R G 1D 18 1 S ke o
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[0044] K1, A BH 95 A — Pl 5 i ol B 771), L5 7 SRR T AE 42 v 1) S % v AN RT R
WA/ B LR, AT IR A v 3 1 BRI R T DL I S A R Y R B G R T v, R ) A
AR T B E A

[0045] AN BH LA WA g B 30 B TR B v AN RN G T BR AN LR 1F) & 2 AT PRl 2R
i, WA B A, T 2 B R AR O R ), AT RE F T H S e A 0 S ECR
R RE I o A A BT I I 7 I 2 R 7705 A 1B v AN Vo R0 IS s B FH L 19 L ik o LA | vt
10% ek 2, SEftkLIE R L] 30% k%,

[0046] AR BH RIS Fr vk o B 55T LB A& AR AR B R A 51 B 40 B AT 4 4y, 9 4
FLALTR s 2E B Wy 5 8 B e A oA B T 2 s & Hoe MBI BR 1 H i =l H il BRI
— B

[0047]  fRIEW n-3 KBE R ARG R A / s H S EEAT AL AL B, DLFE 43 SEE AR & BH 17
PO o 0] T S A AR SRR 7 75 B0 BRI, 0 AL HE SR 3 o S0 A 3T 7 v 0 AT B A o
AFAEDUEARN B AEE R S i AL ITAT FALAL S . BRI T N 4G 5 7E 40°C ~ 200°C it
17 0. 1 ~ 240 /NI, ARIEAE 80°C~ 180°CHEAT 0.5 ~ 72 /It EARAS LN n—6 K4 = AL
FURE P ER A/ S ESBEAT S A AL PR UL S B0 HAE S B 7wk o R S e e, W iZeadt — b ik
S A FE A AR B A5 2 5

[0048] &, W] DL ik A S BB i AN USRI IG D IR AN/ B s 1 T A R 0 R, BT
A A R O R R B AT A A AR B

[0049] Jx%LmTLﬁﬁﬂﬁaﬂﬁlﬁ&ttﬁ@a%ﬂﬁﬁﬁ A H o e, A A D B TR IR B
A CLSEIAR R B AL A o 55— D5 T, BRAR 8 /D45 2 M R R A 20, L DU K i 2
STHEW.

[0050] A< BHIE—2030 Fe AT W A R e R 55 IR RE A0 v IR 40 G 420 » 7T DL AT ) A4l R
J\i E%ﬂﬁﬁ*ﬁ%/ﬁﬂﬁ'ﬁﬁﬁ?ﬁ?yﬁ%B’J%ﬁtﬁzﬂaﬂa @Ej(wﬂa T 3£7K/Ela r?El%s/Ha HOS .

PﬂﬂdwﬁEAE@%M@$%M%*%&EﬂHﬁﬂh*Wﬁﬁ%m%ﬁ;Tuﬁﬁ
Hh VB A I A P AT 99 Rl 22 b B iR A A0 7R IS o

[0051] Mk T-CHE S AN R HE W7 BR AR 2SR R, A St AN b1 ] DAIE 45614 0 o o
IRAE A v e 20 A A B AN IR DT e F / BRHLE &=, 380 2 10 ~ 100, 000ppm, {4
% 10 ~ 20, OOODDm,EiﬁtﬁE10’\'5,000ppm,EE{tﬁiiﬂ)AvI,OOOppm,kl£<%_ﬁﬂﬂH%§fHHaHE
PRI BN o R, S5 A SR IR TR i B e AN AR D5 B 9 v — I BRER B AE
V) 3E I 286 400 e AV R IS s U A0 Gy BT R v T 1) S e s BRI PE it eR /S ‘E%?ERH@A%
L B T R I, AR G A0S 4 A BE R AN AT TR DT ER A A v — P BRRFR I BRI
0.05~ 10%, 4L 0. 1 ~ 5%,

[0052] A Ui BH 45 CL &0 38 A, TR EOFF ol H 0 B vl 5 280 8L ot oD B A BB EE SR h B A
Y — WHRRIR )& N2 3 ~ 22% o BRI, SRUSE T 32 1) ) AT DA a1l A A A P VR AE 420 vl
Hig s AN St — s n KCBE ST ANV IR I B/ B HL B

[0053]  Bh&h, AR B N R IR, dn AR A & BH R o S AR5 Il AR 420 v O 1RO s U7 R AT
B ANV IR T B AN/ B AL, T DA ST 0 2k e A ek .

[0054] Pk, LIERTAEIMIGA SPIET o — SRR & =20 5 % B 5 /b, #l1 0. 01 ~ 5%,

7
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PLIE 0. 05 ~ 3% dE—35, HORGEH, AR A SRR 824 20 ~ 86 % JF H. / 5LE
HERM S EN 3~ 25%.,

[0055] i b FTiR, Bl AE i HR 405 ) & A S B i ANV A G o R A0/ B s 1) =00
A 10 ~ 100, 000ppm, P 10 ~ 20, 000ppm, FELIE 10 ~ 5, 000ppm, FELIE 20 ~ 1, 000ppm.
TG i G 40 S AS O 5 A B IR I s 4 4

[0056] T T B8 B ATV R0 2B (RIS Sy FE AR EANE a - WRHKIR, (B2 & Ll & & il
1 FH UL A, AT E A R 454 -

[0057]  MRHE AR BHAS BN AR Y v B 40 &4 nl CAI T80 2AT /734 9 WA sEAT J5 ik,

BT AR I AR IR AL 5 0 R L 1 £ ) B e A R 1 5 L e T O R

[0058] )i, AN B e — b A B R BE A DR A R, L5 A R EA R ) BA A T
PRt Y 4L &4 . X G W) At SIS i PR, A 40 P e 5 R o e 8] a2 ol 1 R b
KT 5 LARE A AR 0 fe 2 0 anmin i  mp 1 0% PR 1R Bl 20 I 25 0 AN e I T IR
FrIE L AP S A A A AR A L SR SR 42 e i 4 i LA R I R DL AR PR B
)5 ROWRIE . AT DS AR P EE— 2L D R e ) B AR

[0059]  [AIUIE, AT BV A — Fh 5 0 o I A Rk (99 7 75, B0 0 B 0 1 7 R e R 77 s IR A
VI R 2L o P CA TR B H 20 TS I I T AR 0 B Hh 2 A T e AN LR U R AT/ Bk
LG DA B R st 2 ), LA A SR R RO PO . DRI, AR BH G0 A — Bh G e 4 I
AR TV AR 3 T 0T v A VURH T 7 B R/ e R AR I A R B i 2 0 R Tk )
Ho ARSI EIR 2 OME OO b DU AT B 25 KB ey AT i i MR AT/ G TR R i
AR AL oy B Rl TR LB i B & vk o BT B9 e AR (R A4 I8d
ARN AT DRI LA 0 IR AL (K B H LAY o

[0060] X Er b FP T AR o L P AL A I IR AL 5 W0 1) B A PR o 8, W) LUAE fr HT I A
0. 1~ 100, 000ppm, fL% 0. 1 ~ 0, 000ppm FAIEAE A K44 B ANHLAT IS D BR AN /- s Wk 3RS
W AR B AL o B, X A R S ) A K G RN , Wl LAZE SR IR L L~ 1, 200ppm, £
% 1~ 500ppm f A HIBE m AN I U R AN/ ol Bk SRAG B A RGO . X
P B b A A £, BT BALARIE 20 ~ 2, 500ppm, A1 20 ~ 1, 000ppm [ 5AE HACHE = AN il
AE T ERAR /. BRI R AR SRAT WA R IR A8CR

BRI N

[0061] T [ 4 23 B St 1) 5 T A B 0 A s B, AN IVAZ S 8 A 0 A R BH AR S [T 17T iR
il BRAESA UREH, FICSLh MARTE " % Big” LEEITM % .

[oo62]1 i it A T 43 M1 B W il 298 R0 AR OC JROK ) FR #E 7 7% 2. 4. 10-1996 (Japan 0i 1
Chemistry Association) RIFELEEM & . Wi T4 BT THSERIAHOC IFOR R bR v
J3V4: 2.4, 2. 2-1996 (Japan 0il ChemistryAssociation) SKeufisE Jig I ERIK & & o

[0063]  EXEIMER .

[0064]  FEJEKE AT, BTk o882 A2 TR 389 b0 “ B AUOm L7 B URER L7 R TE IR A
“IRIER SR, T A AT AH R ) B A N FR 7 B IR AW MARE 7, “RiE 4 A
TR R [E R A A B RS ARk .
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[0065]  PPER/IAH :n =7
[0066] 2R T R s PR &5 SR AT 5 A8 S b
[0067]  “ X7 .55 F k5 Xt ;
[0068]  “A” : 5XFFEAHFEFIFEH ;
[0069]  “O7 .5l Tl T X 5
[0070] “©7 : K K5&R T-BAL T4 B,
[0071] M
[0072] : } i
[0073] /\ﬁ AA E]’JJEI‘/EH @E. (AATG) :AA & & 40-45%, B Nakarai Tesk Ltd. &4, H
Suntory Ltd
[0074] A7,
[0075]  BRIBTECFAM : v — WRRER & & 20%, Fy Statfold Co. 477
[0076] AV WRERZ= &9 :Ajinomoto Oil Mills Co. Inc. A=K LLC”
[0077]  ZZ¥FM :Ajinomoto 0il Mills Co. Inc. A7F=Hy"” CO”
[0078]  FEMMZIAEM :Ajinomoto 0il Mills Go. Inc ZE/ =" HOS”
[oo79] [ 1]
[oo80] g ERZHAL (%% )
[0081]
C16 C18:0 C18:1 C18:2 C18:3(n-3)
Co 3.9 1.9 62.5 19.5 8.8
HOS 1.6 1.9 76. 3 14.2 0.2
LLC 3.3 1.7 73.5 15. 4 2.4
[o082] [ 3k 2]
[0083] AR My hl# x H 4 ik
[0084] [ ADM Co. /=) “4k4: 3% E5-67"
[0085]
a B Yy 6
S (ng/g) | 707 16 4 3
[o086] < a — ZEHMEAIEA RN A 5 IR >
[00871 ¥ F 71 [CBE S A AIE T ER AN / B H AR o — ZEF My 65 Prid a4 H &4
1RE LA 2R 2 Bl v
foogg]  (1)LLC
[0089] (2) 1% AAATG/LLC(AA &2 0.4% )
[0090]  (3)0.5% AATG/LLC (A & & 0. 2/)
[0091]  (4) 1 % AATG+0.002 % a — A TF7 Byl bt /LLCAA 5 & 0.4 %, a - AT & &

Motif Exhibit 1002, Page 870 of 1290



CN 101897418 B il

FA

Case No.: IPR2023-00206
U.S. Patent No. 9,943,096

8/14 11

14. 1ppm)
[0092] (5)1 % AATG+0.01 % a — 4
70. Tppm)

[0093]  (6) 1% AATG+0.02% a —i Py il i /LLC (AA
[0094] (7)1 9% AATGH0.2 % a— 4 B By ) % /LLCAA & & 0.4 %, a- 4

1, 410ppm)

[0095]  (8) 1% AATG+2% a —AFHMHIM /LLCAAEE0. 4%, a - FH
[0096]  (9)0.5 % AATG+0. 02 % a — = F My ihl & /LLC (AA &

141ppm)

[0007]  HFREFFECHIM (158) LI & EARMITR (150) A

W) FEINFA . FIIE e A 70 TR MWL 3 L ) 2% W 7

[0098] [ 3 3]
[0099]

By & /11LC (AA

PO — N

a’E‘O.Zl“%s G*EE

%0 4/0; Q_EEY‘:

2= PO =N
S LA ==Y

& 141ppm)
Wy 7

&8 14, 100ppm)

70.2%, a-'EE M &

» £E 120°C In#4 30 43450, 4R )5
5 3g WNWEFy (S&B Tood Tne. ZE77[¢) “Tokusei SB Curry”) V&E&, IFLE 120°CH— kN
Ay LU A e . s 0 500m] 15 Al (Ajinomoto Co. Inc. 4277 Consomme, 1. 7%

Fel ( BEEIR A

(1)

(2)

BT H AA WRAZ (ppm) 0 112.5
TR - ©
FERA NIRRT - o
R 9 AL - ©
BRA NHRAIFR R - o
IR R - ©
BRAE S NI R R A ¢
(Al o 2 - ©
N =Y I - ©

[o100] [ 3K 4]

[o101]  (2) XFHUFN (3)-(9) Z [FM¥I L

[0102]
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Fedld(BEEABk| @ | GO | GO | & |G | D 6 | O™
) )
WP Ay o -4 F BIR 0 0 14 71 141 | 1410 | 14100 | 141
JZ (ppm)
AR B AA GGRAE | 112 | 563 | 112, | 112, | 112. | 112, | 112.5 [ 56.3
(ppm ) 5 5 5 5 5
HARBRAE - x A O O © o ©
FARAAB TN - x A © © © © ©
JE
Fok iR A - x A O O o e ©
FARSANHENIRER| - x I O o © © ©
JE
wRiA 4R - % A © © © o o
ki AN E AR - x A © © © O ©
)4
R IR A - x A © © o © ©
HeokAABHETHAR| - x A © | © | © © | ©
JE

[0108] & 4 Fit iy e o, SRHIIN (2) (RER RERIT @ — AT ) AN e, B U

Beiiluh (5) - (8) FRAAAEN) o — AT MY IE R T Y FrORSCE AL, BMTARATT HATARH] 9 AATG 3¢
W o HE—2, MEER, BARTTAT LU (2) BRI AATG W I TC Hlv (3) 7E B IR 035 2
AOTIHR T ECH (2) B2 o = 7By dlsh TR S RIBC Kl (9) BoastbBcHlmm (2) BE5Ra
B TR RO, JE LB A SRCHI (3) AHIFHY AATG WK .

[0104]
[0105]

BREH TR R B A R G 9 2H ) iSO >
#4 FeS0,. 7TH,0 LA 0. 00005 ~ 0. 1% ( %k :0. 1 ~ 200ppm) ¥ I IZE 2.5 % 1K)

AATG/LLC w1, FF Y5 70 Bl KA BRI BCHM A I 2 0. 8% H K H 2 m &R KN 0. 1%,

[0106]

(1) 2. 5% AATG/LC
[0107]  (2)TeS0,. 71,0 0. 00005% (%% :0. 1ppm) /2. 5% AATG/1.1.C
[0108]  (3)FeSO,. TH,0 0.00025% (4% :0. 5ppm) /2. 5% AATG/LLC

[0109]  (4)FeS0, 7TH,0 0.005% ( £k :10ppm) /2. 5% AATG/LLC
[0110]  (5)FeSO,. TH,0 0.05% ( %k :100ppm) /2. 5% AATG/LLC
[0111]  (6)FeS0,. 7TH,0 0. 1% (£ :200ppm) /2. 5% AATG/LLC
[o112] [ 3R 5]

11
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[0113]
FC vk iy ARE ) (1) (2) (3) (4) (5) (6)
BB AA FREE (ppm) 10 10 10 10 10 10
T EREIVRE (ppm) 0 0.1 0.5 10 100 200
HAIRE - N O © © o
A NI - O O © O A
TR - N O © © e
B NI R B - O O O O A
R 5 S5 - N O © © )
PSRN P NGRS O O © O N

[0114] X 5 F g R E 7w, SRl (1D XMFRAHLE, Blflim (2) - 6) B T RFIRIE
S FEI T P AR OB A i A B B 5, RUATE P SRk A AATG B FEAHT] . S5 R E R
7, ST (1) XU B, SEORIEECHIM (2) - (B) By& = & WRAIRIE, (H2 SEHIM (3)
(4) F1 (5) AHEL, KMk H ORI 8k, /b v 52 e )il (6) AR <0 B IR HTIAG A

01151  LLR 2B 17 75 (F v s b FeS0,. 7TH,0 F1 5% AATG/LLC ( F§ FAITAN Tonkostu
FIMHAT 9 5858, Ajinomoto Go. Inc 277 ), I &S FHFEFIEIE .

[o116]  (1)5% AATG/LLC, 1g/1, 000g [H %

[01171  (2) (1) +FeS0,. 7H,0 0. 001mM/1, 000g % ( £k :0. 06ppm)

[0o118]  (3) (1) +FeS0,. 7TH,0 0.01mM/1, 000g % ( £k :0. 56ppm)

[0119]  (4) (1) +FeS0,. 7TH,0 0. ImM/ L, 000g [V ( &k :5. 6ppm)

[0120]  (5) (1) +FeS0,. 7TH,0 1.0mM/1, 000g % (2 :56ppm)

[0121]  (8) (1) +FeS0,. TH,0 5. 0mM/1, 000g [H¥ (2 :280ppm)

[0122] [k 6]

[0123]

12
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Fr il (B Aorel | (1) (2) (3) (4) (5) (6)
)
£ A AA &k E | 20 20 20 20 20 20
(ppm)
k69 K (ppm) 0 0
AR -
HFARANHZEOFLE -
HoRIREL -
ok A AL -
vk B IR -
R A A B AR -

6 5.6 56 280

1

Ol b>| Oy >y O] Pl ©
0 01 O] O O O wn
O] 6| O| 0| 6| O
Ol 06| Oy 6| O} O
>l o > ©] | ©

[0124] K 6 IS R, SECHI (1) XTFEAHE, Bddlim (2) - (6) WFS . EF WAL E
R P 35 T T AP A AR ) T A5 B B 5, B P 5 AE 1 1% T AATG KSR, 45 RIE R
7, SECHI (1) X FEAR Ee, SEARIERC R (2) - (5) FIE < ERAIRIE, {0 SECHM (3) .
(1) F1 (5) AHLL, KA T H R T2k, /Db m Z F il (6) M & R R .

[0125] < TAIR§ EEFF IR by 7 A 40 RSP0 80 2 >

[0126]  7F 3kg &pfp LIRMEY MR L& i bE 1508 544 B (Potato shoe strings)
(Ajinomoto Frozen Foods Co., Inc. B/~ “IL4 M7 ), 7 180°C FiHYE 3 74P,

[01271 [ & 7]
[0128]

13
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| BBEFWmAE| 0 |01 ]05] 1 5 110 ] 20 | 30 | 50 [100
(%)
v-EmRE4ez| O 00 (01102 1 2 4 6 10 | 20
(%)
AR -l alo]lo | o]o]o]o]| oo
HEAASNBHBZG | - Aloloe|]ol|lo|lo]| ol ol x
#2E
Bokig A - Alo|lo|o|e|lo| oo O
A AAGHZ G| - Al o | o o o} © o | O x
F2 B
vk 18 5% E - A @) O © © @) O © ©
ki ASAE G| - A @) @) © @ © ©) @) x
F2E
E] vk SR 2 - A O O ) © (@) () o ©
ok AEZG | - Py O O o @) o O O x
F2 2.

[0120]  TEEH v - WRRERAME A 8% = AN U7 B2 1) TR0 388 120K v b 3 K BT ik 5 4%
Koy HARGEREE R . 59 U5, W v - W RRER A 2 B AL IE

[0130]  Jg ik A% FH T 27 il veh =t 52 DR R VAR 1) 2% TRV IR o

[01311  (1)ILIC

[0132]  (2) 3% I E kil /LLC(y — WRRFR &3 0. 6% )

[0133]  (3)30% B3 EHFiH /LLC(y — WHKER & & 6% )

[0134]  (4) TRIEEFF (v - WRRER & & 20% )

[01351 il ik [l ARPEMI KK (2008) F 7K (300g) «Ajinomoto Co. Inec. A2/ [ “ b KAk FH
S (10g) FIEFECHITH, A SRR P W LU AR . R 8GR ER, 55H
T v — P RRFR I B B8 BRIl — [R5 R T LA PR L vk o

[0136] [ % 8]

[0137]

14
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Aol ( BF AR R ) (1) (2) (3) (4)
wAE (g) 5 5 5 5
ooty y - b BRBR B9 R 0 58 580 1,942
( ppm )
HFAGEA -
HAASANHFBHAZE -
o 1 -
Hop AN BB AR -
ZECEt Y -
R B A A A AT -
=] A% -
B kA AR & AR -

O] O] ©] O] O] O] O} O
60| 0 0| 0| ©{ O] O] O
0l ©61 Ol 0| Of 0| 0| ©

[0138] < Ig B ZH -G W 8CR >

[0139] il T LA N ARAH G-

[0140]  (1)0.0625% AATG/CO (AA 455 250ppm)

[0141]1  (2)0. 125% AATG/CO (AA 75 500ppm)

[0142]1  (3)0.0625% AATG/LI.C (AA 58 250ppm)

[0143]  (4)0.0625% AATG/HOS (AA 7 £ 250ppm)

[0144] W HIFVERHE H &R (0. 6g) A= AU EIIE LN (75g) , H/NZEHY L 20 %6 A2l
R A5 R B 2R J5 T 180°CHAE Lk vl g il b Fh v 30 43 b 32 9 H &S A s, BT AA
o w A [R) , BT R SR R R AT R T B R TR ol S R I IE D R 4A e o BT EL s b, I B R
HEEH %D a - WERREE (C18:3(n—3)) W, 41 HOS F1 LLC,

[0145] [ & 9]

[0146]

[ERSiH M (D (2) (3) (4)
O O LLC HOS

AAG T & (%) 250 500 250 250

IR JAN © © ©

AL NHRERIFERL A O @) O

IR 9 E A © © ©
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TR NI RS A O O O
BRI 5 S FAN © © ©
WRIE S NI IR A © © ©
(B 58 52 A © © ©
[l k-4 N3 = R A O O o

[0147] R HAAR S
[0148]  WJ LIIE DR b 5 B A R o R A B A B AR A AR IR A R
W T B PR O A R
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Lo —FPURER AR & % 0 e T v, P A TR 36 3% -

A) BILRIHIAE

B) VEG AW VR KT

C) i HRFAR 1% .

2. WIRIARVESK | BriR 8 5 325, HRRTEAE T BT 2P IR A) B MAREY S E SN
0.1~ 0.3% (w/v) /NI4T AL S JEIK .

3. WIBCRIEER 1 BTk B 772, HRFIEAE T TR AP IR A) B HEXT & FLREAT M 75 Ab 3

4. UITRCRI SR 1 BTl Y 7532, HARRIEAE T - iR ZD B8 B) A FHEL Pl 2L IR B AL I 57 A I A
B0 D— i ZHH IR — 6 — P MBS RIS S LR ke L

5. UIACAVELSR 1 Pk i 72, HAGHEAE T Jrik DB B) BRI SEK A

6. WIRAEIK 5 Pk %) 574, ﬁ%ﬁﬁ? JSITIRSEAR IR e B R PR B IR L
JIIR S~ OMC L JBE 8 T T PR A L o 9 B 55

7. WORCRIELSR 1 Frk i 07 v, HoRE b AR T ik 23R B) i tFh i A wifig .

8. UIBCRIELSR 7 Pl (7772, FLRRAE 46 T FraR vl G A filAb R 322 3 sl I A AL 1 el
il =P L e i Py = 6 7 B v 1 I v =2 N 1 B s SRS B S = S TR P e N Y (LR B Y
Yoh an oK B AL A,

9. WIALA) BSR4 Pral i) 7 ik, HRFIEAE T i PR B) I FLIR B AL B /8
& FLAT B Lactobacillus acidophilus. %€ # %% BR B Streptococcus thermophilus. T
% FL AT B Lactobacillus casei A5 I A M SLFF B Lactobacillus bulgaricus< X B FF
B Bifidobacterium. $L & $L BR B FL W Bl Lactococcus lactis lactis Fl$L & 5% BR &
Streptococcus lactis "TH—FhakZ filr,

10. WAAEE SR 1 IR i) 77 3%, HORFIEAE T i 2P 3R ©) Au4h ok B B A0 2, ik dx e
Wi B ARER I 9% 2 a5 i UK 2R I TP MR 2 T I AR i 1 K A IR ik 2 1 T

faray
=Fo

=

1
W) o

1
AL

13, BOMEESR 1 ~ 12 "PAE— TR i 77 IR BRI AR Tl .

—

- WIBUCRESR 10 PRIk iy 53k, HRREAE T Irid Se BRI A 0.1 ~ 0. 2% (w/

N

WIACRIZER 10 BTk I 7 3%, HFF LA T - Pk 82 1 Mg b BE 22 HE(E K & T B 16T
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— MR XK ETEERESERE

$L A Sk
[0001] A B B il T ARSI, BARM UL, S 5% AR IR AL R &% A FL A 7

HREAN

[0002] Bl #5 40 s TG T A dae T i by — 8 [ 5, R ) A S 1R X — B A T BB B e £
FI77 20 WA i (WO ) 11978 2 R SR BB 2 BG K. H i, K2 AR Wm0 2 LA T )
N BRI YIE Jy Jm B A= 1. 2R, FsE b, XA L AEAR 2 [ K A0 g 8, IF Hoi
THE S FTE R SR A BP0 I i B YRR R K, e e 32 BIFA B (AL AN ) PRI
HINET R0 , A4S 5 S WD 5 F N B AR R R & B SO 22 Jo Ak A R, BRAE T
FERBEEXFECRBEHIGEZ Bk T — DA FEBANAL, XA S, L5013 i
B SIETY S R ey L N E I B S0 e o 1 = B <1157 NP o 2 9B 25 W T M EE R =
B — - FLBE T, ASBEA AR AR ICTURE AT 2 T FUBEANTAE , 51 2 PR AL IR | Y5 A
s 5 LA K28 A R IR A 3 8 1 i PR, 35K BhoAE s A2 35 T ARV 28 (1) [R] I BE
T 2 50E X FUREANIE NG SO A 0y e B L BRI B AT AT AF 09 05 156 1) i
S VIR A R YR T B R T MR R R BHT I 98

[0003] AP SN, KERIE A &ER &, v LR G IR I i 8 A KU, AH L s g B 5
KL T BB BoR, 23 i & LA 8 28 SUAE VR A 3w, SR, A8 ks it
AR S ANTHAR U AL, 451 1 AN BE T [ S et A 70 RE IR, A AT AE W PR AT IR AR 17D B T
B TR AN BEZE NATVRCE A% ] “ 3™ R JRR B o

[0004]  FEMA SR, K e+ DL e i 8K S 8 S AR 7K SR 208 JrURHR 6
A ETT R T H AR R AN B A8 FUAR v PRI LR A A gl 1, R iy AR 1/ g 2= 405
WMSAH e Bk e O 1A K S T I B AT EEAR v PR ME A A R, 75 B2 — 28 AR L
J8EoT > B AN AU o BRI, BT AN 7 U 8 73 (R R G I L AR v R I S 1
BAL AT, e s I BRI Al H T ORI BR S B B KRy MR 22 T AR 1, I AT A
G T RG> IR A3 20 1) K B (B B PE A O b A M . SR, K S A )
T R G B, HLAH BE T A= L it FR) 9 B SEAGT 1ea) T 12 BSRIDISE RS 5 G i JRORH AU e 7 AN
B FAR, R 0 TR — 2 i DAkt

EZIRAE

[0005] AR ABHE 2 B BSAE T, $2 0 —Fh B A IR AR PR e skt 5 0 A gl f
7 A Nl o - TRl

[0006]  AREHII D —A B WITE T, $& P dilAE E IR ANES InAEA] 4= 3L s o iRk 2
LY A L 15 -

[0007]  HSCIR 1R B 19, AR HFK S TEIEIE 7 ER LT P8

[o008] A) HFLIHI%

[0009] B) JR&RKEEFIVERETE ;

L
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[o010]  C) FRHIRIRAL R G TS

[00111  #RIHA K BHII L L HEH], A IR A) BREMAREGYW SR EEZM 0.1 ~ 0.3%
(w/v) HIZDNIRAT uﬂﬁ//'\ﬂﬂm”ik

[0012]  ARAEAK T, FTIRDIR A) IEAFEXT S FLUAT T 7 Ab 2 .

[0013]  MRYm AN, Pridk b Em[D A FE R LR B A I J IR0 BN D— ] 25 BE IR - 6 — N B
L FHAY SR Rt FL

[0014]  HRIE A& BH, Prik 0 4% B) i BFEIN A S K AR s PR G K ISR I B - Rhz S
JEE S BT S SR SIS« CMC JBE 0 T B T )« AR L P 25 o

[0015]  HRImAABH, Pk D BR B) B8 A G s Pl i Ie 8 el 4k S 22 BUik -+ A AR
AR A T G, L RE < 1 5] 25 A0 T RS A vl A AR 3 I 9 5 R A 0 o N 2 Bl AL
TH - SR

[oo16] M A s B, P ak 2 B B) By LR B K 57k B« 8 1R FLAT B Lactobacillus
acidophilus. F& #4 5% BR & Streptococcus thermophilus. T B8 FL T & Lactobacillus
casei RIMANNEFLFTE Lactobacillus bulgaricus XA ATE Bilidobacterium. FLEEFLER
EHFLI AP Lactococcus lactis lactis FIFLEREEERE Streptococcus lactis PI—Fhek
Z .

[0017] AR AKR I, Prif 288 C) Whh & AN MR, Prik & AL B AN E BN 2
B B R S B P ST R A B K AR IR M B TR S . DLIE Y, BT IR B B BRI
AT N 0.1 ~0.2% (w/w) .

[o018]  AR¥E—ANPLILSZHE] , Tk 25 I BEAR AL B 22 HEE K & TS UIR Rl b 2 J5 o

[0019] AR BHRIRERAK G T B HIE 71 B A LU RR A -

[0020] 1A% BH RS ANES I A An] 28 S0 il 5 e 43 il VR BRI R Y R 2 6, 1 AU Ry PR L TR R
P DL B 1 e A PR 26 T T H A AR iR R G S — AR R B PR BT, e iR T A AR TP LIS
FLARE 23 A= FLIE VR AT B8 P A7 A 1 1) @

[0021] 2 A BHER AL T — Pl a2 30 AV 2 0 (R I Be i i T 3% B 0 OV ILBE AN
IiE N AT A 5 2 A el BB R PR 2R ORI A FL I E T2

[0022] 3. HFTRKEE—IMEFAMETE N ERESE R EEmhos) Z6H
AR B T N B R BEF R BEERNE Lo

[0023] 4. K &0 AR S 1R 22 D2, Qn B ACHE 1 15 , TOLR)7 o) KA A, s i B R o B Jo
BRAAIE N A S I 18 B I 359 » L S R Lo SE A IR 100 5 o (R I p T Bl R R S B s =
w5 ] CAZZREXT SN W e SR T 7

[0024] 5. AFHEREH T30 3 M &, MR A5 U B . R 42 i g R A E 22 A1, i3 I 2))
Yy R W G0k ol Ty A, AT LA BRI 250R

M7 B 15 BF

[0025] P 1 AR BHIR S HIE SR AL E .

[0026] W& 2 AR B HIVR-G RIFHIWE R E TR R

[0027]  FE 3 AR IEREEAL R &R & T2 mieE.

[0028] P& 4 AR B BTIR 2 ok BEDUR A (AL & 1Y) SDS—PAGE 43 #T &5 SR K

4
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BREEA N
[0020] DL &5A H ARSI, XA & AERE—20 i 0] . N PEfE, DL SE e T Ut A

RWITTAR R T PR A & I Ve [

[0030]  SEHEM] 1 STl 4%
[0031] 1. 1.G 3Ll
[0032] Az b, SFLAIEI4E S 255 A T vk, KO EEAE T B A T /N IR FT A

LR E R DUECR ] T AL, B LT -

[0033]

W 1 P, BURAE K &, YL R 427K B R iRIR I 12 ~ 18h, 24 T B SRR, RN

IOANNIRFT, IMNE IR EW R EEM 0.1 ~0.3% (w/v) .

[0034] A (KT LI PE 10min 5 FVE KIGYETF K 7c. A H] A 2 & 3 0L, 7
85°C FL 14 11000rpm [ 2511 T K25 78 R SR BRI BE IR 7 10, K 30s, I IRIEA T fRi N4

K T RIS S R FACAE T, B S B S FL 48 4 R 20 A ik s IR = 49 30°C, BEATE

FEANFE, TR S 40kHy , AL FER A A 10 ~ 30min.
[0035]  HlAGdFEP R AR KA LA R | o -
[0036] & 1.5 FLIIHI%
[0037]
FESh S 5 1 2 3
BIER TR (ZE ) 12 15 18
PNHITIANE / IBREWEEE (W) 0.3 0.2 0.1
A RSB AT TR (45T 10 20 30
[0038] £, G FHIZEFEPIMAREGWAEERO0. 1 ~0.3% w/v) FI/NIFTBERH

S BRAR S BER, Mooy Jm it B Rl OR S MR AT N R ar s .

[0039] 1. 2.VR& KIS NS TR
[0040] A<=t ) A, K BT P RS H B P LR R A PR A IR D D— A BBE R - 6 - N R

(GDL) FE[FEAE AL S FLE BT U TS . FLBR ARSI AT IR - H R R
FIRUL R 3 Hog it SRS KRR A8 T 20 IR RO SR an A R UK 708,
TR A A IZ LE AR B 75 5 o — PR FLBEE R 5 /K MR P ) o — 2P LB 8o DRI i oA R
AR a — A FURE B TE A DR R B A R G i AN OOAT LoD R 0 i P T
SO AR TSRO & 2, o H. 28 as AR B R LURE K S ER K 28T RE TR S IR 2= 2
B2, P HoE TR

(00411 SCOUEA| B ANFL MR | BT A1 AL LA | R ARTE PR LA T, R B0 BRAB I I Ah o 1y D— 12
BERZ - 8 - WlE (GDL) HATARLE it 1B L LI 6 ), DR e A S0 b DLFL IR Va1 A P A s T
GDL AH&S 15, LB TP 8 KT Bs 1 TR0 (B LA Rt FLER A TR BE o » (R F fd 77 1l ) s L B
BN, RBLLT -

[0042] At VR A A L FL i A K T B LR a1 2 R, RARUTE

5
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[0043] ¥ 1.1 AT EFLINHAE 60 ~ 80°C ;

[0044] k38 & FLTA, ISR KIEAR, A &4 0. 05 ~ 0. 20% (w/v) . REURHz 5, 76
1000rpm 2515 T~ FE s A% 20min

[0045]  h¥EmE G FLAINENT & &, A 15 m 24 WA B IR IR A O R E Ak e, TR N
—E W ELAL S B SR T AARIEL A IS, Q1 < 2 [ AR 7 AR AR TH S A AR A B o A
A AE A 7R 00 K 57 AL v S A A A TH 55 5 3 HEL sk A v A A v 5 A St A8 A 19
a1/ =1 I 1N v I v N 1B e N ST R NI L2 £ 72 N NI 1 2 8 1 N
ACHFE I, IS IIEAE 1 ~ 3% (w/v) , 7E 1000rpm R4 1F T P dE 3 f# 20min ;

[0046]  SRJSATIR AW IATIN, B 7124 10 ~ 120MPa ;

[0047] B Z 37°CJa, HPh NFLER B R T, T IR R I & A o] LUR B S FLI- IR, NN &
122 ~4% (v/v), REFERE R 37 ~ 42°C ;

[0048] i T MEINEEFLAE S, —RAEFLER B R I¥E 1. 5 ~ 2. Oh B, Y28 IR B A 1% & 5L i3
TEFRREIEEIZ) 0. 20% (FLER ) B, A GDL, THANE N 0.2 ~ 0.3% (w/v) o« UWIFLER B TA
B R A AN B A A AR SR B R, i K S 2L G AR T GDL I AEH, A 5 4%
S THE R 45 ~ 55C ;

[0049]  EFL 1h fE3EAT U1, VIEI K /NA K 5~ 10mm, 14 V) B0 HERR FLiE , 18I0tE) 4 5 ~
10min ;

[0050] WP REE L HIUE DM AR IFE + BB AR (15X 15X 5em) i 7 e,
He Jj2h 0.3 ~ 0. 8MPa, H/NEI BT s, B (] 5 10 ~ 20min, 345 K2 T b, Vs A .
(00511  JLrp, Bl I SLER B A MEFI H 12% (w/v) IRy /K S, K fe e 0. 06 %
(w/v) BIEFr, 28 37°CREE 18h 3545, T WA B e (i E ) TR AA] .

[0052] il f& ik BRI BAR AT W LATR AR 2 o

[0053] 3K 2. VR -G AW KT %

[0054]
i 5 1 2 3 4 5 6 7 8 9
T?KH&4$ 0.05 0.125 0.2 0.05 0.125 0.2 0.05 0.125 0.2
(w/iv)
WHIE (wAD 1 2 3 1 2 3 1 2 3
LR INF I FUAT i
ol g i . N Lactobacillus bulgaricus: ¥
WETAFLAT B Lactobacillus REINRERRES Streptococcus W52 IR i 31
FLFR B R acidophilus: XU thermophilus: | B FLATEH RLR b 'J A
B ﬁ dobacterium—1: 1 Lactobacill —1. 1 Lactococcus lactis lactis: #L
ifidobacterium=1: actobacillus casei=1: B REER I Streplococeus
lactis=1: 1: 1
2 EETE A [
FURR A7 2 3 4 2 3 4 2 3 4
(wiv)
KEERE (C) 37 40 2 37 40 42 37 40 42
GDL (w/v) 0.2 0.25 0.3 0.2 0.25 03 02 0.25 03

[0055]  Zeid XS FRAG I KN T B BEAT I EUm 8L, i T GDL RA3 1R 4 i Bt ] 5 3L H e
IR BN GDL J5 , 2 R BE LD D 208, RIREAT o [RI, 20 LR A, sp i s P LR B A

6
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I 5 FLEEFL B GDL &M & FLAS 2 i K & T Es B, FO 5 UM SR AN ELBEAR iy 45 S0 )
bl il R B S GDL e RIS A R AT 88 FL, A AT CAYK /D B IR S0 17 6 T 32 v, 1 L BT A5 1)
KT T B 5 267 b A IR U 1 JBUR) B A

[0056] 1. 3.l L 2l e v R A G T 1%

[0057] ¥ —BAEL N & AR TS A] LLEA B AR IE H, 920 SRR s (2 78 R T
Z BT FH 8 1 AL PR S SIS 2 s e st LI T B, RN ASE FH AE R 2T I R I R b SR
BEAE AL T . 280 SCEO T 97 R I, A0 A T T2 i 45 K L I A TR M e AN T
AEL, T A 35 22 HELE AN IR R I TP B, 238 AN R RCR o A S it 45 388 3ok B 58 2 AN [H] 8
TG A7 B YT A 3, i 28 S T AL AR R I L 2 SR AT, A it e e T Ak BHLAE R 1N
RS FH %) T8 LT R 52

[0058] LN 3 From, 5 1. 2 #4510 KT B e ok DL B 6 SR B AL K & %, Ao
_F .

[0059]  Hy—sf = Ll BT oS 00 K2 T/, IR nAvaiib, IndvE g 4 70 ~ 100°C, n#ud
[B) 24 10 ~ 20min, [A]BFHATHEFRE ;

[o060]  BFIELE 35 ~ 50°C ;

[00611 i A &5 1 I il 55 AT g Ab TR, D0 R a5 A B B3 & d Ve, s o8 0.1 ~
0.2% (w/w), AbFRIN R 4 ~ bBmin, [4] R UEAT i+

[0062] 4R 54T THEAL B, INFERE &5 70°C ~ 100°C, Kb FLE} [a) K 2 ~ 10min, [F B IHE4THE
e

[0063]  h AV AR NG &K, BT iE AR 5 1.2 Hh BT ECRh R e — B s In= o4 10 ~
20% (w/w) , {E 1500rpm B4 Bk 2min

[0064] IO AFLALER A ER, TR FLAL Eh IR e 2 TR A © B =B L MR =
202 0 L,AIIMENRN2~2.5% (w/w), FTiRERINANEN 0.03% (w/w), £E 1500rpm [ 4%
B R HE+HE 20min ;

[0065] 4R IAT PR E, Y8 A 70 ~ 100°C, BidE H & 24 1000 ~ 1500rpm, I [6] 4 10 ~
26min, FRIFALEE, PRIE VA H1 T R K

[0066]1 il & ik AR H I B ARSI LR 3R 3 o -

[0067] =K 3Pl Ll & R I N o T 1%

[0068]

e s 1 2 3 4 5 6 7 8 9 10 11 12
Qﬁ%%gm}; 35 40 45 50 35 40 45 50 35 40 45 50
Piig ARINE AR W E O PR AR A B
BEEIN A B (w/w) 01 01|02 1020101 02]02]01]01]02]02

it b 4 B )
3 3 4 4 3 3 4 4 5 3 4 4

D

TG (wiw) 10 10 20 20 10 10 20 20 10 10 20 20

FLARER B
2 2 25 | 25 2 2 25 | 25 2 2 25 | 25

ANE (ww)

7
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[oo69]  (&:3K 3)
[0070]
eSS 13 14 15 16 17 18 19 20 21 22 23 24
A l\ vE
%%%fﬂl 35 40 45 50 35 40 45 50 35 40 45 50
il A B A FE ) T 3 7K A B A 9
B N (w/w) 01 (0102020101 ]02|02]01]01]02]02
i Ak TR ) )
i) 5 5 4 4 5 5 4 4 5 5 4 4
B (w/iw) 10 10 20 20 10 10 20 20 10 10 20 20
FUAb &R B -
NE Ca) 2 2 25 | 25 2 2 25 | 25 2 2 25 | 25

[0071] 2P, SR A B 1A A 1 K 0T 5 A SOk T il 1 1 K 2 6 BB A8 i K il
IR AN BE T4 g2 DA X il A A7 8 A 2 R S AN A2 5 TIZ R R0 28 48 thatl  ARACL A 38 Bl )
JEH, T 5 K5 T 5 1 B RR B AR B/ 7 B 1 sROTR B, S R S I T AL RO
[0072]  SZEfE) 2. P REI Ik

[0073] A T ST MEREZE 7, XA R T2l & R B R R AT It o FL i i
Rt R Clis 16 (W B PR se () AR R ), @ iG i # 7 ih, FLIR B A 1%
A E e G A 3 P 0. 06 % (w/v) BB AP (W& I FLAT 3 NCEM™ UL AT B HOWARUTM Bifido
=1 LWWaFEET (PE) 7TRAF ) .4 37°CKEE 18h 5 ; iTH &R 1B A AR
HhE .

[0074] 2. 1. FESL 4%

[0075]  HH FPEREINAR AR S S R R -

[0076] IR 37 CRIEEEFL, ARG VIEIHEFLIGE BB K TERAEM A, 2 1L.3HHITE
1R K G T ERAE A AT

[0077] £ )1\ GDL 50°C#EFL, 2R 5 VI HE LG AT KOG TR & B, 48 1. 3 Tl 275
PR K S AR B

[0078] £ 1.2 FLEZ W FN GDL VR A T ERMEEETL, 485 VI BIHEFLIE S AN T RS FE A C,
25 1.3 FH | EBREA KT T IERAE C

[0079] £ 1.2 FLEG B F1 GDL VR A& T A RBEEETL, 285 VI B HEZLIE IS K T B8 AR D,
AN IR AL FE TR, BRI g FLAL B PR AR R K T IR DY

[0080] 2. 2. 4bL2E43HT

[0081] X 2. | FRIF KRG FEEAIER R K G T ESFES T4 22 0T, S5 R anak 4 iR
[0082] K 4. 4L2=5HT

[0083]
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FE i HeWi & = MEAHTE Koo & ;e s K5y
Y 5 (g/100 g) (g/100g) (g/100g) (g/100g) (g/100g) pH
A 2037+0.02 | 22.3940.02 56.29+0.56 ] 0.5340.01 | 4.68+0.02
B 18.51£0.02 | 19.72+0.01 57 58030 ] 0.26+0.01 | 5.81%0.03
C 2024+0.02 | 20.1120.02 55.2620.16 . 0.96£0.01 | 4.80+0.02
D 2024+0.02 | 20.1120.02 55.2620.16 ; 0.96£0.01 | 4.80+0.02
A" 253240.02 | 17.60+0.02 49.6240.27 0.3+0 1.7240.01 | 6.55+0.01
B 23.9440.02 | 17.10£0.02 51.09+0.36 0.3%0 1.30£0.01 | 7.200.02
¢ 26.7440.02 | 19.4840.03 48.29+0.43 0.3%0 1.56£0.01 | 6.5440.02
D* 26.80+0.02 | 17.200.02 59.15£0.20 0.3%0 1.53£0.01 | 6.630.02
[0034] 111 4 10 45 LA L, AN 5 T TR0 PRI S T 0 2

R Horb, 22 FLIR W AN GDL YR O3 A I it 7L BT o) 2 K 52 T I A 1 1 B A o — ) FLIBR T %
B GDL 1203k FL 7 sUSEAR S, W, AHRS L CF I D™ K st TR R 22 53 R 0, AR L 250 TRk
BRETE Rt RIS

[0085] 2. 3.SDS-PAGE
[0086] X 2. 1 FRAFHIN LT P AR IR LY N LT B i 128 4T SDS-PAGE 73 #7, £ R n &l 4 fir

71N o FH A 1 RIS HL UK () &5 R AT R, AL S AR K 2 (M K 2R 1 B N 73 1 B
1 SR B AT L B A b 5 i R I A, U I A T RE A A ok 1 DU K7 i R e I
R

[0087] 2. 4. TPA JAMSFHT
[0088] X 2. | G HI K& T B AR R A K & T B AE S EAT TPA 5k 38T, &5 R ank 5 A
7No
[0089] 3 5. TPA JRAd s34t
[0090]
[y
iﬁg EES R Pk B Zh A M g [Pl &
A? 287.456 438222 0.910 0.489 140.685 128.081 0.041
B* 217.407 -663.147 0.896 0.595 129.367 115.895 0.046
c* 378.365 -1384.114 0915 0.567 245.656 186.704 0.039
D" 433.122 -1289.201 0.906 0.539 204.003 222.509 0.046
[0091]  U13E 5 FoR, AN A T A HI& PR AR S T B0 TPA TR = Il . 255

M5 R ARBR ST HR A A C LERE A 1t BB IE A o] S 1 B 0 A 25 00 T A o, LR T2
E Y, TS AR CF BRI I AR D7, AR AT R BT R AT, 1t B T 1 VR A A I
FLl# NG T B L2 5 S IR W R B 5 GDL T ZAR LL B B3 U0, Ml b L T2
XTGE A E D RIE
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[0092] 2.5 KE T

[0093]  Fi 10 £57 TV A G2 4 BRI /N L 4 e B AT T IOR W vE e B, S 3G T ER R A
KET BRSNS R @A I R iR R TR DL B AR ED G P oy, BRIy 9 I ifil, &

FanZ 6 B
[0094] £ 6. KEVEE
[0095]

[y
AR
A# B# C# D#

AR 6.940.6 6.940.6 7.3+0.7 7.0£0.7
B, 6.820.4 6.940.6 7.240.6 7.4+0.5
SRR 6.9+0.6 6.7+0.7 7.240.8 6.5+0.9
Bk 7.320.5 7.1+0.7 7.540.5 7.240.8
T i 5.940.6 6.0+0.7 6.0+0.5 6.840.6
W 7.1+£0.6 6.940.6 7.540.5 6.3+£0.5
BAREITG VAN 6.8+0.6 6.6+0.7 7.4+0.5 6.3+0.5

[0096] 1% 6 F &5 R TT AN, K C75 BT HTA R B TR0 B 28 R R R K T s BT

SRR E B2

10
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— 0. 1% NaHCO Vi s
KT > e Bt > E——> ThRE#HLAE
iZH912~18h 1:4 ﬂ

Pt MR E <J:4 SR PR <2:4 PPEIRSSTC 1:7 624 EFEHEUL

ERINIES > MARAEHE > A v HE

]

¥R

{

HEFLH <— HEFLUE <$ZZ:4 JaAGDL <— 3TCIEEMAER

l

BRGER =D KRS TH = AR

PR > I AL 2

l

NS T B ——> YIERLL >
wir AR, JUtb CI% IAFACE . #H CI% oA g, K CI% THimAL
s—

{

eI =——> PRI AD

Jo¥ T B,
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1. —FR R &, HARAELE T, FT i V8 R 31 Y8 < SR K

2. MRIEBCHIE SR 1 PTaR B s, Forb, PraR ok i i #h 85 4 8-10 JBT & %, [E T4 &
1 3842 & %, pH A 4. 3-4. T,

3. MRPRRCRIZESK 1 8L 2 iR (TR T, Fo, PR YRR b B R K g LA 5 KR EY
o

A, - TR A R A& VR, HRRETE T, i il 4 TR R TR -

(1) TEZE G AR B b I A Ff il BB AT R A o 2 Ay il i 25

(2) ¥ H T (O A3 2000 i 5 & 2RISR E 5, A ZKIRE TP

(3) ¥ 7 (20 1SRRG WHEAT K AL T F .

5. MRIRBCRE K 4 P ()il 26 7795, Jor, 78 T )7 (2) o, AHR F 1 s

Ay, frER AN ERY 0. 2-0. 3 FTEAY, ARKFMAE N 1-1. 5 T E 4.

6. MRIRBCRIESK 4 S (& vk, Hord, 70 07 (O, KRR AR FFT 30-35°C, &
BN (0] 2 48 /NI RATR S7E 17 (3) 1, RIS AR FRLE 20-30°C, RIEEMT[E] R 5-10 K.

7. FRIEANE K 4-6 PATE — IR il 45 vk, Fodb, 46 7 C2OF i N 7K g LA
17K HEELA) -

8. —PRIRMR S A A U7 v, R EE T B M BRI EL K 1-3 AT — IR 1
R R A BCE S, P B AT e B

9. MRPRBCR)ZESK 8 FTadk (Al FH 7 i, Hor, #5 B AE 7E &b Bk b 25 Bk Ja A kAT %
HIsEREEH,

10. MRIEBORELR 8 5k 9 PriR A H 77, o, BriR &Mk B A B SE
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— ARG A B H & ETMER X

ARG
[0001] A B b KoMl il Wh ity B B ) o 5 VAR s, B A o 5 298 B Ahm) $E vy
NN (7 STD N L7 ST D @ I S R L D WA D B = ey ST N e o

EREAR

[0002]  H Al iy LA IR Z A2 B R &, WAk 2 R G RAR = R i A TR R
aTaN

=T o

[0003] ARG S AATTH A A M S MG R IR R I o (ELASE T WARORS A3 1R 22 BR A, 438 T AN =2 T A2 20 %
NS TH o WRRE 0 W ME VD00, A8 BRI B8 AN B2 i At DAL A0 ) W I I 5 P 1P
ISR IN S ANEAE AT o £ 75 B B B RS2 8 PPt AN B A T RO » DR RORG B B2 AL 5 1 2
W2 A, P AR K R H, H RIS AE BRSO RS R I, SR AR R, Rl
EANEASHS (R it Nt D380, I RFTTER B, MO AT e <s 5 1SR ) Lok Ber, DR b 2240 LA IE
FERRT FLHA (1) BRI A B R o

[0004] 18 ARt A AATT T PG R R i, & 222 ) T4 mnrsh W P obd it B2, g g 1
WK o AFLPRI ARy P AR 2 A R 2 3 J8 SRR A S (M R R IE Al IR 5 1L 2 i K = S 30
TR ER AR . PAI B 2h 2 I EE 0, " Be A I8 1 85 AU I ARG 2k i 21 B 11 AR it v B
ZLER A, I 2k R 50 BE 01 5 DR A U, BB 0. 2-0. 5 s Bl AT 5 Hh 35, 3 s BTHT
O, WAHMR ELFIIN At MBI, P50, R idde 5 B S A I IR h 2 S B AR
o

[0005]  BlEE AATIAZTE 7K T FOAS Wi 2 i AT £ i 22 4 AN TR AL, AATTO fl R 2R TR A )
B RHOR B BR 2

EIRAE
[0006] A A AHE H BT T34 — R T3 S0 P 55 5% 25 60 7 AR 1) 4 B 200 7 R Y % H
O Sy e IR TR R
[0007] A% BH BRI R LS T il LB BRI . A, IR R R RE AR IR O 8—10 R E %,
TEM) & LIk A 38—42 ik %, pH PLIE K 4. 3—-4. 7. F34h, AR IR S P &8 7KLk
g LA R 7K SE )
[0008] ¥4 il & AT S PN, ANERT IE 2900 R BN ) PR BRI & g A 20 LA 4 b I R R
R B N, RT3 Y 2 R T B M AR B VAT 4R N, s A K D
PR S5 4 6 47 )ik, A1 17 A5 FH A 2 HF TS R R e mT SRAS i AS )« A 4 36 1 R3O, 4 | i 1
CETRICWRT NG HAS A B R BN I, A AR R BH R R IR VT TSGR R R A, £ e A
B /7, Fah, AR BRSNS AN IR £h 2 A E YL A M iR BB EAEA
R, AR S B R R AR ok — b e i L i R3O, 3 iy L2 /b B e AR R AR R A
[0009] A< BH R o 1) ol 28 VAR W T .

(1) TEZ& 2 )G AR B i AR il BB AT R A R 2 Rl it i 0%

2
9
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(2) F i T (O BRI R i 5 ] ISR E A, BINAKRE TR

(3) B LY (2) 45 BN VRA AT Al L0 LYo
[oo10]  ETTF (O, KRR LIE REFAE 30-35°C, KR EEI TR Pk 2 48 MBS LU £ET
F (2D, AHXAE T 1 5y AR i, FER RN B ALy 0. 2-0. 3 R AR, KK E AL
M 1-1.5 JREEAr s A0, IINRIKRPLRE A (A K SR I . A8 T (3D, ARIRHREZ it
TRIFAE 20-30°C, RBERSTRILIE Hy 5-10 K,
[0011] A ARl 24 3R T2 H, AMEIE S /DR, iE 5 KRB AT
[0012] AR B IR A i R A 7 5 e K e A S A B RO TR R e iR S BB TS e i
AT RIS E R R A A e, PRl IS A2 B BT R L 25 R A AT R e e
PR, P e U o L P s
[0013] A< BRIKAL H] 5 v AR fiaf 50 20 43 AR TR A S B (V) TR R o 55 R A4 VR BT Al
WRSE HLARRR 2R A K, 185 T 28E USRS A8 AR A A

BRKEAR
[0014] WL M, ]

A BH R A e S R BRI
[0015]  HH TN M & KRERAEY /3 W= 42 00 8 G JE Ay B8 55, U8 FH A R B iy A ek
VR A A SRS SR B M, ANME ] 3 Y 4 fie A TR R G A AL 2R DLER4E P RS R B 1 R
PEEE E 5%, RIS Y S iR S ET 4 TR Y 22 2 5, BRI ] DUARAL R BT, N N2 B A ik
B R AR A R Z M SR T B 2. Ak, BT vER AT YRR R
R 7K e A B RN = e A B T0 , TR T mT DLIZS B R TE A 58 (R 2 5L, $2 i b 10 “ 7 Fenk”,
[0016]  UhAh, BEARJE IR FHANTE A, (HAR HE R R I3 AR IR, A8 R A & BH B R S m] o=
B ANAL, Af0 S B G B SR BT A 5, IS B G B SR B0 O 2031, SRS B h B AL R T N
I, P e B A I e, (R R R AR
[0017] X A< A BH PR U AR ot o (4 286 PR VA R ol R 1, ARG 2 810 i % =4 R EARFFAE
EIRE R I, T PAAS BLRA T R AT HBCEIE TR R R S o AN R BH R R R AN S AN N
Y A 13 & 50 1 A 2 3k S 24 o
[0018] X AR BH TR A i vh 50 (] T2 5 2t VA R o BR i), (R 08 2 3842 Jii i %, 4 [¥]
TEY) & B IR AE IR YE Bl B, W7 LLAS 20 90 fi o R 5 P 5 6 R R AR o
[0019]  HH T AR B AT IH R MR L RIS 200, 1 R B — BB AE R P24 T 3E4T 19, Rl Ik
A W IR T B pH — AT 4. 3-4. 7 BIVE RN -
[0020] Sy 4b, A BRI BR AL H & BRI A IR S B AR R  H P, A
g FEME ', A WA I ek R S 5 M (E. B, iR e A ik R i, &
SR RER, 5 RFR A IR 28Uk .
[0021] 25 b Pl , A AH IR R o2 — Rh B2 o b G B R R 2 35T HL 2 /D B B R A B
RYR T, B RUF A S Fee 5r st imar s 1.
[0022] [ #il#& 7792 ]

AR H AT i A il 26 T VR B RS I T

(1) TEZR G PR o AR il B R AT R A il 2 il it i T

4
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(2) F i T (O BRI R i 5 ] ISR E A, BINAKRE TR

(3) B LY (2) 45 BN VRA AT Al L0 LYo
[0023] T/ (1D & il 4 M ih AL 82 578, AR AEZE 20 BB oI A e, A
P oA ) 28 A S B
[0024] 5t A T~ il 24 b 11 o FRORR B0 BOAT Rl R T 20 2828 OB AR W 2R UhvEE VR 2
A R CE R VERNE G BIE . G5 R, S8 L85 &
KA, P IR E 2 AEAE Se AR B R e i ST AL T 5 AR AT 25 2
[0025] X 43 FH A0 b o B 50 A e ot B A, LB w3 FH AR il o BT, ] 5 il T ST
BRI o FCRT B e AR U5 A ORI A iR BTN ) 25008 24 Y, — RO 2¢ Al i B8
/kg A IIRE,
[0026]  fE_LJ7 (1O, KEREE L REFAE 30-35°C, A EFI [RILLE 2 48 /IS LUT . JE L
W e L B AT ) DR A2 B3R VE B, I3 BIRCE Y& By HACE RE sl AR i it
Pt Hh I T M B A, LLORIE R B 5T L 584
[0027] T/ (204 i T CORRIRRE th 5 & 2 B SR &, fOINA KRG TP, %
TE AL BRI G W) SMOR B IR 1) B IR Hh 8E S A T AS S5 4K sl HoAth <52 i ) e 2, 9 T
LAASE ] 23 7545 o
[0028] SR FbN h T, I T b5, A8 = IR Ao R AR AE T R R R FR T
FH 2% B A A, TEAEVIOR S A AL R R AR AT o 6 Rt B AR i PR, (B A0 R R A
Eid/ b, £ TR (3D B IRERL R o 2% b A o LUAT 21 9] - 0548 20 5 3 139 ith , A&
SRR RIS o B0 RS R o9 B At 2 7 A AN RS2, T ELAS B PR R 2 i . DAL
MERAFPERT R R 35 KA AT 1 B4 A i, R R I AN B IE N 0. 2-0. 5 i
iy, EAREE 0. 2-0. 3 IRk,
[0020] 3¢ I~ >k, ZEF Bl AN L VRS R IR, IF 78 IR & o B AR /K 1 F B B s il
FR ), (EL A R P A8 A i 0 5 RO VR G 4 D B, — BRI, AR T L SR O i, K
IOAEAIE Ky 1-2 FoE A, BN 1-1. 5 iy Wik b, Lb - m i A s ]
REZEr (B2, IMMRREA e 2. INAUKERL 2, W 203 e FEBRA, AR I B
[0030] 54k, FET P (2) HMIARIZK PLide A s 7K SR EXA o LA i 7K S O ml 42 5 AL
T3 &, G AR (A PRI RAZ R NG SR, DK B 2 A 3, P T v e & 4%
LA PR AT B A% T g, 45 2 BT i R AT AR g WA R KSR B o X6 LU RS R /K SR A Dk P 7
T4 I BR A, ] AR R =4 1R
[0031] T/ (3) st L (2) 15 B HITR B W 8ET Al AL TR
[0032]  fE TP (3) H, AR DUk IR FFAE 20-30°C, BEARIEPRFFAE 25-30°C o A% [a)
ik 2y 5-10 K, EHLLE A 7-10 Ko B R A BRI A IR EIRVE ], AR 787 &%
PRI SAL R T B
[0033] TR AL D, S I KM LAEE L 1-2 IR S B B Bl R e, (8 . 55 8
fik, AORAIEACIE BALTC O o R 1, FEACIE AL ORI B, 1 14 s A 7K T 32l 7K 2 ok
/b, BT RASE SIS I, A IS DR 0 WIS R B I RERE , JF S8 00 iR & o
[0034] A< WA A il & VA R A T2 ey L Ty ) SR AR R AMEE A /N AR, AR AR
ML
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[0035] [ f¥iHH 7772 ]

AR B YRR S AT v s B SRR IR S ICE S, BN R M AT S e A
e MBI Prik M el A N BERE »
[0036]  AIVRA 7 VA AR A BR T, PTAK B8 K /N, 24 AR R e KR B i, — iR A
PR PR ERAE B B . OB PRER BN B B Iy, — R AR EA S AR TR A
(RS g ¥~ SR BUE 2  TR A  u BB R S B 38 5010 7 ik
[0037] X JECE N [RIL BT R S BR ), - A 2 /D IFRL B RIS 3 /b I RL B
[0038] AR ETTAK FIRIE P, (H— R LA M =1 7-10% 4B .
[0039] 22 R & nl AU T 2 HIE R A, e S0 BB TR Bd R ok 22 R S
AT R RIS . 0, A8 AR B R R R B SE V RN, S sR S U B, A
Ak BRI R S B RE I AT, CE 2 NEY S AT B B R AT SR B SO R 1 A A T
PELE M BRI S 2R S R EE A . B4, BT AR s A S A, N IRAE TR
BN, ARG A IR R 25 B S A EEAT S
[0040] AU BH A F 7 v AR 6 R 2 3 1E, R od 5 4k BH R vk VRS CE R
AR AR SE HAR RV SE B R, 1A T 5B VRS B 0 55 A 2 AT ] o

SLHE
(00411 |~ [im dd ik Sl 90 AR LU e 48] o) AR A BH R AT 1R 40 i B, AELAR 2 BH AN A2 3K 2 S Tt 441] 1) PR
il FERTG AT G o5 B Bya Bl N, nTPEIE 9481k .
[0042]  SZjE 1

TEA LT DK o N B i A i g (2 Pl B kg KOKPRO, 78 35 C AT REE
48 /W, FAT R AR T R H B3 K Y, 45 BRI T CE P (D)) BUEERNE, B L
A 300g A5 B P i B i EE T e Ao 60g B ER Y SRS, AN 300g iR K
(30°C) RMRA (L/F (2. KEBFREW A 25 CIHLIM T RE: | B8, BRHFE (-2
R FRAEWI AR BEIE s TN 7K, AR PR3 24 WM 3 IS R B R R, 4 2k 1 (TP
(3> PRSI B 9 i %, B & &8 10 BisE %, pH 5 1. 5,
[0043]  Hu#ifh 4= Y] e/ B, TR U Al N B, DLETRA B 10% B EUAA], $F PR S 1 25550
B A EM RIS, R 2 DI, I R RIRSEEE 10 DB EE AT M .
FE WS 0E S IR, 70 oh +« s e e POANZRSI (6 A DL B3 — 00T O 2 BIE N
BIGEAD, R ML 1 .
[0044]  SZjEfp 2

s 100g 5 (L AE PR Z2 8L 5 N 100g 7K, 30K ER A A W iR b G, 75 A e - 0t vE Ay
CiF 506 RS 2 B BR 2 A i) K7 Lokl A A Rz 2 ek gk g, 13 20007 3 B A LR i 7K $ B
Yo BT R AR S 1R DR (2R A B R i LR B K SR B LA, AT ) 4%
TF5s s 1 [RIRE, B RITRER S 2. TAWES 2 S8 9 JiE %, BB & =24 39 & %,
pH 4 4. 3.
[0045] [ TR AARS, | el R 2 2 A8, HoAth S S pER) 1 AR, SEE B AR A,
FF &8 [Fl— AT 2 DS B UEAT 20, 3 FIRE RS IR AT 22, AT g R sk 1 .
[0046]  Lbif) 1
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B3 7 AR R S L 2 A, Hifth 5 s 1 [RIRE, A I Hifh 4R AR 5], 3R 28 [5)— B i
XA M UHAT A, E R AR SR A JAT S 22, PP Rk 1 o,
[0047]  EL#H] 2
i T B AR 1 $ pleiAoRS Tk A & S M BB R 0. 5% 2 4k, HiAth 5 st 1 [H
FE, 28 1 HA AR AH A, 28 [ — BN A &8 BEAT 2, 1 R i) 3B A AT AL =2,
PP KR 1 Fion.
[0048] [ % 1]
kbR W ks B 2R 2 e 1 B 2
- e 4l X B FH  AX 8L R T B TR 2

e A s R R N N

Bl vHEER R R R R R LR R Y T L #

MR BIGER T UUE H, B AR A 5 B TR R RS A (L) 1D AUAsE ] T ok
A (LB 20 ARLE, A6 T AR B RIEWR R BISE A CSEitif) 1 A1 2) AERIE SRS, T H.
PR T, VAR Ao RAT, A8 T ACAR T BTRBR S B3 A (Sl 1 F0 2) o BN o,
A
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L — AR T B, AR E T, AR LU EE T 4 e R} A IR 15 % ~
28%, FA ) 0. 2% ~ 1. 3%, FLALF 0. 2% ~ 1%, W E LK 5% ~ 18%, W HEJER 3% ~
10% FlI7K 45% ~ 65% ;

JIT IR BIAE ) HE 07 R S A AR D) 78 R 420 o R 420 v 73 32470 - 1 — AR el 2 Ffr

P IR A2 5 A R B AR B BRE  RIAR S T 21 5 e ot T e ¥ v R ]z A e N &
R RhE

PR R FLAL T A B8 0 = H R D7 IR 148 « 1L AL N5\ 5 A, £ 0 L AL T I B AT S 2R
AL P R R B D 1 — Rl 2 R

P I FE ) B R AT N2 8 VR B AE B 08 RRER 0K R P 2 1 K0 AR i A ) o
FUE i — APk 2

FITIR B2 PR SE K A 22 SRS PO AL T KA Py by /N 22 A Py By vh 1 — R B 2 i

2. UWIRCRIELSR 1 TR i er R T B A A, Hde fiEAT +,

B AR BE 5 R A RS R S R A, B e 2.5 ¢ 1

PR AR 7 R = P« B AR 1 IS R RIVR A4, BT il 11 1= B e < B e A it J e 1) B2 i
el iEE 2 001 1

P 1 FLA TR A B X = H T I T BR IS - e e R 58 (L B R R VR S ), BT IR IR ER 0L
= H MBI BREE BRI R L AL AR R L B 1 0 1 D 1

JIT IR (T BEARAE 420 5 1 8 oA i A K S 2 R R A A A 2 0k

JITIR (1R P e A0 R 22 2 RAS A T AL 5 KR P VE ) o

3. WIBCN)ZE K 18R 2 TR ek T Bl , HORFEAE T, P iR bk T B A A i £,
FELL TN E s {2 R R 5%~ 20% T K,

4. WRCRIE R 1 ~ 34— PTIR R T B ALl , HoARr kA8 1, ol iR SR i 491
WG AR LR REE B Eh 0. 4% ~ 1. 0% A1 / BREHIRF) 0% ~ 8%,

5. WIRUHMIELR 4 A — I T il VR IR T B AU , HoREEAE T, iR B & R A b A
Ri] $r B H 22 58 A0 = U 0 P 18— Pl ol JLFf .

6. WIRCR SR 1 ~ 54— TPk BREK T BB , HoRp AR 1, Pl R R T P2
W, 13— 2P AHR DA AR s BT B R A IR, A AR 2 IR S R AT B R R
T SRR A SRR B B ) AR AL T R R TR T AR e £T LE R — R e R

7. TORURIEESR 1 ~ 6 A& Tl e SR T B A A7), FORFIEAE T, iR B T s A
W EIFEFR R :32. 9% ~ 52. 3% [FIE A 156. 7% ~ 28. 4% K PG 3. 8% ~ 14. 7% [ &
5T, B 70 B o3 o7 3 i B8 e B BT 1 3 B s P IAR FRERER T B AU 1) pH 2l 4.5 ~
6.0,

8. — PP UNBURELSK 1 ~ 7 AF— T Fr I B R BT B AR R o) 28 07 125, FLRe A T, 4%
DA A0

O AR InFRasAY , TCHE I 45 S A1

Q¥4 Aa e 7 A FLAL TR AR EH R 7 10 A VAR O N 2108 3RO B 48 a2 s 7 b, T
JBFLAAR R .

@FLALAR R SR I AE ) E 08 LA S PEERT, T T 75 A

@I & 3K 1 FRFS Pl A s, 815 RN pH {8, S5 AT R R .

2
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O ESE VAL,

9. WIRCHIEESR 8 Firids (1) 4% 77 v, JARR R AE T, 2P IR e A DI FE A 14 F, 7B
SHiRE ¥, PriR i By D)4 FE 45 A4S 900rpm ~ 1200rpm, 70°C~ 90°C, AL 8] 24 5min ~
30min ;G 1200rpm ~ 1800rpm, 70°C~ 90°C, 156min ~ 40min ; A (IR 85 E6 140
NIHSERN 2g ~ 10g/min.

10, GUBCRIE sk 8 Frik il 25 Jy vk, JARFEAE T, AP RO Pk (¥ ¥ B 07 4 50bar ~
200bar ; Tk BEER AL T T0°CII&F M ERE, 2 54 H1A 2°C~ 8°C N,

L
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— AR T EARE Y R E B &%

ARG
[0001] A< B Jeg 1L ) il A0, o ) 0 B — i A AL A B I Al 2% 5T

HREAN

[0002] P& MARWIEK , A —FiAE A FL AR N A B L R bl A e 77 ) R 5k SPL i i) 70 45 L b i 2R
HR (EERESER A ) BEE, 22 AR B A, HE R FLE T TR e A 2
JS AR T Tl S KT B o T8 T R TR RS B R R R R R, X R R IR AR
SRR ERAL S PR P g Y o

[0003]  ¥RIKT B2 Bl H 25 25 4 05 7 A9 Rl A 8 Al S A T I, HL Bt 28 29 40 AL
Gy TR ] EEcR Y, B0 TR T RO ETRE, — R AT ks 1 0 JBOR R, AR 3231 2%
HEE.

[0004] MR BLALY) I K 4 52 SO — L8R FLR IR B AR T + 82 1 00 BROR AL 5 4 R AR TR
s N LRSS T T BRI o FAT, BEAEVH 938 00T B = AR I e R D (1 4H0s,
TR IT 4R 2 Bk 2 (2078 o« B4, 2™ SR AR MR RO BCRE, W62 T &
PRAENV ) A B 75 2, BAT IR 2 BN T AT 5o

ZPAE

[0005]  [Alit, A BH AR ke ) 5 A Im] st A T G A2 00 B B S IR R T IR A E R I
o] P A R G 7 ol vy PO R B, R — s bR T AL L) B i) 28 7 v o AR R T IR A 5
AR AEFL IR (g el A9 TR, LUAE A U] oA =, i e, VIR

[0006]1 AR BH M fid v EIRE A BRI AT ZUTT

[0007]  —FHIRERT ERARSIA, HLHG LR 7 2 LBk IR 156% ~ 28%, fa i
7 0. 2%~ 1.3%, FLALF 0. 2% ~ 1%, W E K 5% ~ 18%, AL HGERy 3% ~ 10% HIK
45% ~ 65% o

[0008] AL, AR B FTIA MR R T B B4, BLFE DL E & H 2 LL 9 s oR) Al 4 B
19% ~ 24%, Fa5EF1 0. 2% ~ 1. 3%, FLALF 0. 2% ~ | % , FEW) 3 (18 8% ~ 15% , A PEVEH
49% ~ 8% 7K 55% ~ 65% .

[0009] AR BHH, BTIR A RTA RE 7 S EAL KLY M R4 AR 4 i 2 g2 h 1 — Fh i 2
FHIVREY . BAER S KT S AL SR S AL SO I AEAT I A H 34 AR
0 KO ORI ARl A i — R ek 2 B IR G . SR e A SRR R T, TR A
1A S R S oK RS, R R B A 2.5 ¢ 1,

[0010] AR A A, R 5 AR 58 B A2 5@ S IR B B B A D 5 A4) L B = S AR B R R R
PETVEH . FTRBIERE NA RSk IR AR T TR SO 8 TS 9 T B A AT 7 AT
e FNEE VA I A 8 — PP s 2 PR G . BRI R ie WIS SR I IRV &4, IR R
s B A R IR R L B AR S b 2 0 L L L

[0011] AR BH A, RE AL B FLAL RS VR R T B B )7 B v R R 038 — S R ¥

4
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YEH o BTl AL A 28 X0 = H G DT PR I (L L 5 2R A S L AL I 1 1 e I S 2R
FL P A B P G R E P OTR G . AR BB OO0 = H il AR DT ER R A TS
RUEE TS VR A, P IR 1) AR L R = H i i T I 1 1 T R R L AL R 1 5 1 LR AR B A 1 A
BiEtb1l o1 1.

[0012]  AREH A, PR AR &) B 2 A R IR I d Bk, 2 R IUA H AR, DI A
J), SR Ak KRGS T 2L BRI b i B B e e H A de AR A 8T T
60% ~ 100% , K AHEIL 12%, B 50 LA BUEH 45 te. PriR iy s O BUEM Ay K e
AR B R B Ok SR o TR B R ERE R R S . TR S B
PTG R BIREAORTE+ B R S E A E ML, i K e s A E A R a A g4 ks
W E AARLT, BRE AR EENS, HR O FRAER S EWRTE, S2EYHEN 2 EA R,
EEFME b, A 5aha % . A I kIE T I E s RN . (B,
W) 5y 7R, HA R & 4218 B i BEER 45 44, X iR kT B A 10042 13 XU T A
—ERIEM . BT UL TS BT AR R AT B4 BT R S AR R B AR A B R . BRUK
fift B AR d B IRA B AR, TR 5 P AR A ECRE S FH Bl s TRy . &2k B AE— 200k
SEHG, B K T R RH A 0/ B R BE AR PR 1 R I R BRI

[0013] AR BHH, PriR 28 PR e BIVE R 2 B a2 AR . I ids 728 P R mT DAy A5 85
SBHTHI, BEAE IRT DR E2 ZERDRS  TIORA AL KR e A RN 22 AR PR by A ) — PP sk 2 Fh, 2R B
NARACSESS , SR A 22 2R BIPRS RO TIOR AL T oK AR PR PEHy o

[0014] Ak BH TR BT EEIUAY) , AR EFE DR OB 2K BRI ER AR A
b R R 5% ~ 20% (wt) .

[0015] R BH Y, BTl 19 K o R 5 7K 5 00 )i B o ok B 259 T e i SRAR A,
FAEHEFE, A5 Tl Frik i GRARE R 2 Fabs B 0.3% ~ 2.2%, tH A&
0.6%~ 4.5%, A4 lL A EH I LE.

[0016] AR HATRIIIRER T EAETIY), EAEMEE PR T EET 4 EE &
£H0.4%~ 1. 0% R / BEIRF 0% ~ 8% . ik EHIRFEIRIEH « AR HA, Brid s
IR Ay AN AT T HEH R, 58 f 1 A 0 BTt B | 22 285 . = SURERE R i —Fh B LR,
SEAE IR E R

[0017] AR BT AR BRI, S04 i3 m] DURR R = o DU RR 1 g 56 75 22, i —
AU ARG DL AS ST R K I A D), e 2 0 A AR R IR e R R AL ER L R BT
by SRR S BT R DA TR T T R R R AT 4 b i — AP ER AP, B TR
B S BR AR SECE L H &, BERA KRR R E< 0. 1% B rmi i HE=
< 1% EEMAE<O0. 1% RV HE<20% ;R HE< 10% B REHHE< 25%;
B FIHE< 0. 1 % PEMAFTE< 0. 1% TR THMNES 1.0% JEE4T4HE< 3% ;
IR E VB AELEE 096 5 5 2 PE A5 5O Ar o A% SRR S B B TR E A L

[0018] AR S — 5y R —Ff BB vRIR T BB K 28 7 v, ELFE LU IR -

[0019]  (OASHEM G T INAEAL , JoE s &5 A7 AE

[0020]  (2)¥4 Fat s 37 0 L AT s A S R 1) B A VA T hn N 3128 3R O P A5 AR 4 i T
W T RFLA AR R

[0021]  @FLALAE R PSR IR H5 20K LA Ry, T T 75 FR 5 o

5
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[0022]  @fn A HAhSRL (RIS 2R L 8RS Rl JE s ), 875 R pH {8, S5 BT R
[0023] B HERE A E

[0024] AU B, IR AFEMNG T AL R o Hod, PR B AR S AR 70°C ~
90°C, JEALIN (8] & 20 ~ 30min, 540 FE vh A Bl P b, B &8 100rpm ~ 300rpm.
[0025] AR AW, SBERE M LE MBI UIHEFE S50 R, 78 0 VR FLAL, ANTTTE s FLAL 1A &R .
Hor, Bl i BT D03 F8 45 A A4 M2 7E 900rpm ~ 1200rpm 454 R N2 70°C~ 90°C. A
PRAUE S 4T R FLAL , TEAS T TR FLATR) A SR A R 206 05 AT, 7546 38 FIA
AL TR AT TR &35, FEXRT AR TSI, INPGE SR 70°C~ 90°C . BTk i FLAL B [e) 28 £ 11
>k Bbmin ~ 30min, SEAER 4 10min ~ 20min.

[0026] A& BHH, LRGN BRI RE . HoH, TR PR By DB RE, B B D S S
1200rpm ~ 1800rpm, £ 4% ¥ FE# H) 4 70°C ~ 90°C, BITJIE] 15min ~ 40min. JFd Y
Yy VR AR P Ve Ry 2 1 I N 22 FLAK AR 22 A, AR A s s Bhe st 7 i B = A 5 e, A
FIINAGEFE N 2g ~ 10g/min, ALY 3g ~ 5g/min.

[0027] AR BHA, BIR@ A BTk i hn N HAR AR 3 R SRS 4 1200rpm ~ 1800rpm, HiFE
[N (8] 24 3min ~ bmin. P (4 25% B 77 0B ) 2 OO TG 5% bl BlORB e il K bl o L, BT ads i) O [
A B R RAE I 65°C~ 90°C, I A BAERI A 10min ~ 20min ; Tk i) i K B 1
FERAERI N 120°C ~ 145°C, AR N 140°C BT EAER R 2s ~ Ts, ALY Bs.

[0028] AR, B IRG H AE i e 2 Ay F FEAS S B 7 AT Y 5, B s s )
3 50bar ~ 200bar » HTIR (I RERZA AL A AME T 70 C R4 TS, 2 )53 HI2 2°C~
8C ANJFERIT],

[0029]  #% fE Hh, A K BH B ¥R BT M B R 1 R bR R 32,9 % ~ 52. 3 % I [E TE #).
15. 7% ~ 28. 4% IR W7~ 3. 8% ~ 14. 7% Wtk 5T, B 29 LU % 853 o 7 i) - &% 1 1) oL i
7453t

[0030]  HAENY, A4S BH AR BT B8 RUA)) pH o 4.5 ~ 6. 0.

[0031] AR BT H IRl i & T 15,

[0032] A BH R IR D RCRAE T o AR A R | — PP ok T B AR A ) 28 773
BT TESE AR LA R IE OL T, BE B A 405 S Ry O A, AR R W AR
o AR T BRI 7 A K A HE FUR IR T ECRE A JEURL, $T 9 TV 23 X s kIR ek i
J7 S HEL [ 7 DA R B TR IS o DR 23 Do) ER AR PR BCORMEE S AS & HE T 1 LB LU LG s
T LAY AT L[] T | b R T D75 A B2 SR 9 2, DA RO FURBE AN 1998 9 25, BAd BRI D e
Repk, & FEAEEAR A Al o AR T B AU AR B0 1%, 35 185 B 2% 4 1 1
Ko AL LAAE Y 0 JEOBL, SRR T E &, HIR BRI AL . IR, SRR B A4 1)
H A& T AR B T RS R S 2 B SCIURUEL A A .

BAZh AR

[0033] I I A St Stk 2B U AR, (EAS R OF AN SLRR o R A1) St ) R RV E
HI L AR A (A SIE 6 v G T 2 SRR R A A, st F B ) vl T UL At

[0034]  "FIRSLHEF] . BT P IEORERYE A
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[0035] K JH - BRI REFF I S BHBE R Y E by . B3 T E . S KRG ST
MIINESW e aay o o1 NG v/ o121 11 B v e Ba et ) P b =10 i 1 B | A S SN T
[0036] P KNS EAN B EEERZ M AT,
[0037] A FLALF FHE W rn T [ F R 2 7 AR Ee gl re b B A R A F] .
[0038]  JXUBRAJT : &7 HEWIEAS B RIE FR A A .
[0039]  ARVEVEHT « E RUTHT o
[0040] By J 57 B2 BE A W55 B 2k - g Eh b DA R A~ ] .
foo41] #L% Wi hEFERA A,
[0042] SRk - Bigul— st BRI R A A,
[0043]  HRgEVT . Epr : RS ERBEAERA A
[0044] JEEEYE R TPTEREISGR AT .
[0045]  SEZJEMB 1
[o046]  JHE BT -
[0047]
Y SV LB wil %
SRS 20
BRI 8
KEEAH 3.5
R 2
e b 3
T2 PE G 1
I A 8
=ik 0.1
AN 0.3
TR 0.2
AR = H i Ig i R R 0.2
e 0. 09
7K 53. 31
[0048]
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[0049] PSS L KT BTk THE & 70°C, IR S N AR EE 20min, I [F) i £E fE LR,
P FE S A 100rpme  J5 4 A P fod s AR &7 Be s B LA = H I IB U PR R 34 S VR & IR T 2
T0°CHIN AP BEE L, T 5 LR AR TR G, BY DIIE FE 28 1200rpm, FFEERT R4 10min. 504
KOGEOK . ZREE N2 TS UL bg/min (19338 B NN B FLAK AR 2 o, $5h9R B 70°C,
BY D)IE E 4 1800rpm, BY Y1) 15min, #R J& 545 08 N B £k (L AL 803 N, BlpkId N
1400rpm, 5Smin J&, AT R BRI SR &AT A 90°CIRIE 16min, $)FUHE )1 24 100bar, i 5
AT IESRE A AL

[0050] A<t o il A5 R HR T B AR A - [ ) 15. 2% sHRIT 28. 1% 85 AR 3. 8% 5
pll A7 4. 8, 15 43 bt A 25 18643 o B 1)+ 1% o B sk 1 B Ao B

[0051]  SEZjifs] 2

[0052]  JEURMECTT -

[0053]
ER RS SR wt%
FACTEAEHRT 20
R 7
A i R G R 18
TIORAAL, TR AE R VEH# 5
TR A 0.1
R B 0.1
B = VIR D R 0.2
WEE 0.2
IS 0.2
i 1.8
FrigmR 0.12
K 47. 28

[0054]

[0055]  E SR SN ZELERF IR 22 90°C, BUiR B2 R ORHF 25min, T IR B £ bl 4 F , $bkas
FE2h 200rpm.  JE R e BRI AN L PR B O = T AR T BR R AR 2R L AL R 2 YR
IKTAAE 90°C, 5 _EIR AR NGRS, BY VI AZ A 1000rpm, FEEEINA]  20min. FHRFKE 70 & &
8 PO TR A PR SER LA 10g/min FEEEMA RIFLAL AR, = HRE 90°C, FIVTEE
A 1600rpm, BY ] 40min, 2R )5 & B R ATERBR A ER NN, SEFEE LD 1800rpm, 3min J5 , 1k

8
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AT AW R .. RSN 90°CA-IE 10min, J35E }1 8 120bar, JG U T HESE VA H1.
[0056] A< St 4] il A9 R ER PR T B LA < [E T4 46. 9% AR 20. 2% ;28R )5 14. 7% 5
pH 24 5. 6, H 73 te b & oo o AR Bt 2R B E AT E

[0057]  sijfs] 3

[0058]  JREMECTT -

[0059]
JEELRR A TEwt%
FrAEl e i 73 32 20
NEHEEH 11
ik 5
ER 4 5
SRS 5
=i 1.8
L 1.0
BB = i IR P R 0.5
Ll AL mE P 0.5
R 0.2
ik 0.2
IR 0.1
K 49. 7

[0060]

[0061] 1 SR Al il Wl G 23 42 THR A5 80°C, IV R AR+ 30min, I [7] B CLBE B kk , £t
PR 150 pme SRR OB = H VIR DI R TR « WL BB R R PR L BHIRE  E v IR B ATR A
KPR E 8O C NN BB /A, 5 HIR IR TVR S, BT UIIE 24 900rpm, FFEEIN 7] 4 30min,
PR KR8 B 22 2P WK LA Ag/min 5938 B2 I B FLAL AR Z5 , VR B2 80°C, B U &7
4 1200rpm, BIY] 30min, SR 5 .38 (B 3 BEIR = ER NN, i FE I A 4 1600rpm, 4min 5, 34T
SRR, SR 4AE R 65°CRIR 20min, 355 JJ 24 150bar, JGiEAT RESE VA4,

[0062] At b 45 B v AR B AS LA <[ 43. 9% SHRIDT 20. 8% sEEER 8. 7%
pH Ny 4.5, 575 LE 2 oy o TS SR R B E b

[o063]  SEjfafs) 4
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[oo64]  JEURIECTT -
[0065]
JEURHRR 28 TE W%
ESRE A i 20
T SNCRHEE) 5
B e L E Ak 5
ey 3 L 480ppm
N AN ETER 3
T 0.7
fli i 0.3
AR 0.2
Rh 0.2
JIUR SRR 0.2
IBEDAE)iN 0.1
7K 65. 3

[0066]

[0067] BB EALZENF TR ZE 80°C, MR A FAREFR 26min, J RIS £LREHERE, Bl B
24 300rpm. S5 2808 BB H S AR S P2 TUR S8 B P4 I ) 2398, ZK Tl A2 80°C il
AN B B LB R, AR 5 B IR IR VR -G, BI VI N 1200rpm, FR4EHT (R4 bmin. 4 g
K& O B A AL B R /D 22 HEVE R DA 4g/min I BN N B FLALAE R b, $8 00
FE 80°C, BY UL A 1800rpm, BY Y] 25min, SR 5 G b 3o, SEFEIE A 1400rpm,
dmin J5, BEAT R AT SR B 40 65 CARIEL 20min, J4 5T 7724 200bar, 4% f5 347 HEHS:
SR

[0068]  AXSi it Hh AR FIER HR T B ALY <[ A 34. 5% sHEIT 20. 7% ;A 7. 2% 5
pH 7 6. 0, 15 73 bt 24 25 143 o B o) - 76 o sk B T o B

[0069] S 5

[0070]  JEURMEC )y -

[0071]

10
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JEH R 2R HEwWt%
PR 10
FRFF i 8
KEEAW 4
k& ek 2
SEy 4
N AR VER 3
FrRRIR 0.8
ik 0.7
o 0.3
PRA 075 LI L T T 0.4
RAEAIN 0.6
Iy AR 0.3
i e 0.4
Vi 65.5

[0072]

[0073] B Sed4 AR AT vl BE R ol TR 2 80°C, R BE N AR 18min, FF A ) 1 b i,
PPk A 150rpm. ¥ B e SR A £ 0 11 B PSS L S oz e S R AR S RS DR RS 28 AT
B, IRTAAE 80°C I AR L iR, 5 LR Ie iR -G, BY DI 224 1200rpm, F¢ 4L I 0] 24
15min. PR KT IR PR ER (8 N2 AR HE R LA 2g/min MR DA B FLAL KRR P,
L AE 80°C, BYUIEEE N 1200rpm, BY) 20min. RIS IR  fr#h il n, Bt d i
1200rpm, 4min Ji7, BEAT R AT, RS0 140 CIRAE 2s, 35U 71 24 B0bar, i 3547
WERE VA,

[0074]  ASCHEAG) P G RIER PR T R U (1S40 33. 1% G 18.6% s8R A 4. 5% ;
pH 24 5. 2, 7143 He A8 ey o B il I e o Y T A9 B

[0075]  SLjifs] 6

[0076]  JRURMACTT -

[0077]

11
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PR LES TR wt%
A KT 15
SEd 20
[y NGRS =Yy 9
AR 260ppm
TR AL F KA PR VE K 6
'/ 0.7
g 0.3
TR 0.3
e B 0.2
B s 0.1
=R R 0.1
K 48. 3

[0078]

[0079] B SR EAL KR THE 2 80°C, MR EE T O/ 4F 18min, JF AN FERE S, i E B2
) 150rpm, JERE IR NG BEAR R B2 I SR R IR AR, K PIFAE 80°C NN Z 3R H
R ARG B EIRIR VR &, BY DI O 1200rpm, FFEERS TR 1omin. 147 BEAR K & 5
i PIORI AL KR AZ e B 3g/min Y EE A BIFLAL A &R b, ST AL 80°C, BY DR 224

1800rpm, BIJ] 35min. /o frih A, ¥k E A A 1600rpm, 4min J5 . 3F
T A,

it SR SAT A 140 CIRIR Ts, UL 3 4 150bar, Joit
[0080] Aty T 1S FITR IR T B A HULA < [ T4 32. 9% IR M 16. 7% s8R H 8. 0% ;

pH 4 5.7, B 73 L 2% sl oy B 1 i &= 8 B H 4 B
[oo81] syt 7

[0082]  JERLALTT -

[0083]

JERH RS A wt%
SA KRG 12
SR 4

12

1T AR B AN
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N2 5
JH 2K R 4.5
2 ZER R 10
=S 80ppm
N AL 0.5
trih 1.0
Wl 0.3
LW = H I PR B 0.4
R R 0.2
JIURE IR 0.1
R 0.1
AR 0. 09
7K 61. 81

[0084]

[0085] E A AEAL KRG M. RS M T £ 80°C, R R {5 18min, I 15 I £E BE B R,
P 160rpme S AFBENG B X = H IR 07 BR B S B 2 e S IR SIS R P i 145
TR, KT A 80°Chn N & BN MR, AR5 5 EIR IR IR A, BI DI AZ 4 1200rpm, FF4E
IN A2 15mine PR K G E AR Z2 2P WIS LL 4g/min IR N B FULAL A R, da il e
80°C, BYUIIH Z 4 1800rpm, BY Y] 25min. FRE R EL (LA I, $FE 1 54 1500rpm, 4min
e, BT RBE AT .. RE AN 140°CHHE 5s, YRR o 150bar, 55 £ A AR EE K R A
Kowm AR TR V31,

[0086] AN Sijit 5] o il A5 e A T B BIHUAD < [E T4 37. 9% R 16.8% s8Rl 4. 5% 5
pH 24 5. 5, B 43 Be A 2 a3 o Pl 1 i e = 1 49 B

[0087]  SZjEfH) 8

[oog8] DR lCLTT -

[0089]
JER EEwt%
S AT 10
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EoAKM 5

[ NIVR S 18

TIRAAE oK AR VEH 5.5

Ea D) 4.5

SEug 8

ik 0.7

LU =l g T R T 0. 4

Tl A 0.3

REVES 0.3

R 0.5

A Ji 0.2

RAEUAIY 0.2

TRl 0. 09

K 46. 31
[0090]
[0001] ¥ et &AL SN F oK AR 22 70°C, BRIl FE T R 4F 20min, JF [ 1 b S+,
PiFE AT S 200rpme ST B B = H vl TR 0T I IS L T S RERE NS 2 RS R R IR )
A, KPR E 75 C A BB, 5 LI TR &, 3 U1 2 1000rpm, £ 251 18]

9 10mine TR BEAA X S8 R S TIOR AL B ORZBPETE R 22 ZERIRS LA 3g/min IR BE NN FL
AR Z SRR 70°C, BT AE  1800rpm, BI ) 40min. PR dh (L ALEE N , Bl o
FE24 1600rpm, 3min Ji5, EAT AR BRI . 5% W44 80°C AR 15min, ¥3J5 K J7 24 100bar,
JEIATIESE AL

[0002] A% it 491] o il 5 R ER BT R AL < 1A T2 52, 3% IR M5 16. 1% ;85 11. 7% 5
pH A7 6. 0, 77 43 B A 86 B 43 o P il 7 o e o 1 7 49 B

[0003]  ZL AL SjtEfs 1

[0094]  AFAS & BH KRR T B AU (Si@f) A0 ) SEAT BRI R 36, LA IR 4 i iy
P« i S B4 SCA I W51 < casarelli mascarpone G U g FE RAS W B AR X HE

[0005]  JS AL 77V -

(00961  JJuA4) I o id Ik B ALL N 1 s IR REL I 32 3y, 6 A b AT s 4, 28k 57 i 4y o 0t i ik
R, 70 MOl T 3R PR TR RS TR S TR MR BT A RS BORE S5 2 A AT S — U T 0°C ~

14
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4°C YKFE b DL b B 7 S R R A i . PR (TA-LH 2 ) S¥0EE I B ATHe
SKRFERHEE 1. Omm/s s IMRIE S 1. Omm/s 90 8 5 PR SK BIFR I M 2. Omm/s s PN ER BT 10mm ; ek
N Jj 10g s#83L2E 8 p/25,

[0097]  TPA HHZ %L -

[0098]  (DAHAE :TPA & — & R AT i I K 1 {E N 2R, FHon T B KRR FE .
[0099] ¥R BRSK FATIERE P 22 ) i 28 55 ] 18] Sh BT T8 B i) 0eg T AR R o3 5 THERRAEL Bk /)
[0100]  ORAEME Rk AT FE A 2 ) dh 2 5 0 [a) 4l B 2 B e 1R R 7, RTRREL B,
G FE B A, MH M B 1 Ji58 P4 5 3 S 22

[o101] WSS Rk T8 1.

[0102]1 =& 1. AN[E™= S0 BT Aa JE 45 SR

0103
e AL A BERE (g) WYL (g o) |[RiETE (8- 9)
R KA Yk Yl 38 445 309
B GERR e S Whh EE 52 589 412
casarelli mascarpone 27 356 288
o6 AR B A W 41 496 372
SEftg) 1 36 428 291
S 4 40 461 363
sEhw) 5 28 342 265

[ot04]  p B3R 1 Il BB ] G - A S B S 451 FR A R AT BRI AE i, TR e
5B IR IR IR T P VR TR T B B AR 2, JCHORSCIE R 4, st W BITRERRe I, i
AR BRI T B B UAD 58 A 17T 5 ISR

15
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LAGTME DETAILED DESCRIPTION
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* NOTICES *

3P0 and INPIT are not responsible for any

damages caused by the use of this transiation.

1. This document has bean translated by computer. So the ransiation may ot
refleck the priginal precisaly.
2,%%%% ghows the word which can not be trausiated.
3.In the drawings, aty wonds ave pot tansiated,

DETARRED DESCRIPTION

the Dascription 1. fitle-af-the-invention protein prize artificial color agent 2, the rangs
aromatic-amino-3cid dervative of 3o “NVYFF | ar g different PP *-like amino acid sorean —-
the protein dist srivcle amtificial coler agent which contains X ar more type of kind **™* of g
conductor.,

3. Detaded opinion dkemato invention of invention melates to the new artificial cofor agent of
a protein gdiet article.

the prosent processed meat, milling products, fish meat, and .. MU, a saussge, snd the
development of the artificial color agent of 3 protsin dizt article that has five pigments to
salted salimon rog, aad toe, roe, st how much are demanded strongly.

The inverdor is an aromatic-amino-acid genvative which finds put that diffevent *¥**-like
BFGAD ¥ PEAEIY can use avomalic aming 18 ¥ ag & gprovein prize antificial colov
agent, and completas this @ *%, and & uses for the § present invention, 3 different Y¥¥+-
Hike arping Foid desvative is constituted - i amine actd+ 78 TO carries put, phenylatamne,
tyrosing, ohill KISHIN, Tori Boute Hwang, and histidine ave raised.

As for the arematic-aminc-auid derivative and differant **~~-tike amire a0id dervatve
which are used for the present invantion, 3t least one hydrogen stom of 3n amine group is
not repiacad at afl.

The *~ film of the cathawyl group is carried out in 3 certaln foemn.,

As the protected type ™%, 2 peptide huord with alhyt ester, such as methy! and athyl, and
cther 3minc acid ig THReExEsLs

* There is ne restriction sy the strwtture of other above-mentioned amino acid in the Case of
adopting peptide, for examgple, the carbowy! group may be a free state, and & 5 not
necessary o have an aming group - MB2}, and when it has an amine group, hydvogen
atorns, such as acylation, may be carried ot

Brobein disk article 100 made inte the L object using the aming aod dedvative usad for the
present invention as an awdificial color agent? In addition, # is 31 the five to Gt 58 millimo! i1,
the directions for use face » metaphor preserviag in salt - 3 proteip priee - " - *Y Slor
FEIRE§ g algo good i & Minot 4% condudtar — # may carry out, i may be wmade 2 drop
figuid condition, and may inject into the inside of feodstuffs - ™% —- ** —— the protein diet
article may be dipped inte the amine acid denvative salution.

The color tone of the target probein diet article was further prepared, and # found out that #
was good for eye aine prevent tenebrescence further sufficlently to use together ant-
outdants, such as L-ascorbic acd, enyvtharbic anid, thess salts, dibutyibydroxytoluene, and
beryiaydroxyanizala.,

When using a0 anti-avidant together, the smount used is 0.1 £ 1% machine ang-PeT¥ s o
the cbiect protein diet amtidde.

In an idea that i can be mads to be able to color for foodstufls by FUERTHEMOKY ex-MU
{Rsrribemocarame} and the tenebrescance by air oxidation can be aveided during Nght and
storage, FERIBEMO chrowium genaration ability to MACHIN Thematind, 3 metmyoginbin
{fmetMb), and uras denaturation myoglobin was ¥4 % ad) in the tast tube to that of ach **
amire 1113 conductor.

A FERIHEMO chromium generation bty test result with completion-of-the-wodk
densturation myoglohin of an aming acd dedvative is shown in Table 1 as the example of -
a3 i is 9.

In the PH vole 7.0, it caloulated to what ime the absorphion value increased the wavelength
of the siphs band of a vistbie abzorption spectrum 3z compared with contrast {when not
using 3 zampiel, and the R value showed .

It turped oot that ne amine acid derivatives other than an one oF mure-tale exawradion
end, aromatic-aming-agig FrEEEE or g different ¥ Y -fke amine R derivative generate red
7 ERIHEMQ chromium.

Generating red 7 ERIHEMO chromium is confimad and 3n aromatic-smine-acid derivation
book and different ¥ iz aming f ¥FEEEE g,

However, it was also confirmed that the amine acid from which the carbo CHIFURL groug is
not protected does net generate red FERIHERMG chromium.
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the pH condition made to raact -- 6.5 promare —- *Y 5 - i wasg preferable.

If processed meat, such as a ham and 2 sausage, and *~ ¢ are used togsther and used

[ whaat bleaching agents, such as ¥PP*™* notash, | with the above-mentioned anti-exidant
befors heat-treatment, when using a9 amino acid dervative for what the manufactuning
ztage of marine paste products, such as ¥%, takes heat-treatment, and heightening the
colring effect, they are preferable.

The amount of the imgroving agent usead is the degree of §.01 to §.2%@&.

Thizg **** g described in detall actording to an working example bedww.

The color test was done about working-exsmple L-histidine methyl ester, L-phenyialaming
athyl ester, tyrosine cethyl ester, and HISUCHT rel kistiding,

TV gragrage was carnied out —- i presavves in 53l while an egg will be thawed at & room
termgerature on the ocoasion of pure %, the egg grain oD will be inunersed o undenvater
[ containing salt 127 and @ sample / 15-w 1 and band return will be carmed out 2% 2 room
termgerature for about R to 4 hours, I & obiatas "Bacome emply”, and there are aet rinsing
after 3 friend and 3 water braak ocogongt - it came o, put nto smmall Chalais, ard stored o
the reftigeraiar before and behind 5C,

The inside which dose not contact the swrface portion which touches the atv of an egg grain
directly was independently filled in the standand cell of path 307, using Mippen Denshoku
colorimetry T¥FEIE TIN-1010AY, the B value was measured and the color tone of 3 red
system of coloring of cod roe was evalusted.

A result is shawn in Tabla 2 and i is a round head.

frevious Doctnment 171 Next Documey
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Amendments to the Specification:

Please amend the paragraph on page 14, lines 5-29, as follows:
Marked Up

Heme-containing proteins that can be used in the compositions and food products
described herein can be from mammals (e.g., farms animals such as cows, goats, sheep, pigs, 0x,
or rabbits), birds, plants, algae, fungi (e.g., yeast or filamentous fungi), ciliates, or bacteria. For
example, a heme-containing protein can be from a mammal such as a farm animal (e.g., a cow,
goat, sheep, pig, ox, or rabbit) or a bird such as a turkey or chicken. Heme-containing proteins
can be from a plant such as Nicotiana tabacum or Nicotiana sylvestris (tobacco); Zea mays
(corn), Arabidopsis thaliana, a legume such as Glycine max (soybean), Cicer arietinum
(garbanzo or chick pea), Pisum sativum (pea) varieties such as garden peas or sugar snap peas,
Phaseolus vulgaris varieties of common beans such as green beans, black beans, navy beans,
northern beans, or pinto beans, Vigna unguiculata varieties (cow peas), Vigna radiata (Mung
beans), Lupinus albus (lupin), or Medicago sativa (alfalfa), Brassica napus (canola), Triticum
sps. (wheat, including wheat berries, and spelt); Gossypium hirsutum (cotton), Oryza sativa
(rice); Zizania sps. (wild rice); Helianthus annuus (sunflower); Beta vulgaris (sugarbeet);
Pennisetum glaucum (pearl millet); Chenopodium sp. (quinoa); Sesamum sp. (sesame); Linum
usitatissimum (flax); or Hordeum vulgare (barley). Heme-containing proteins can be isolated
from fungi such as Saccharomyces cerevisiae, Pichia pastoris, Magnaporthe oryzae, Fusarium
graminearum, Aspergillus oryzae, Trichoderma reesei, Myceliopthera thermophile, Kluyvera
lactis, or Fusarium oxysporum. Heme-containing proteins can be isolated from bacteria such as
Escherichia coli, Bacillus subtilis, Bacillus licheniformis, Bacillus megaterium, Synechocistis
sp., Aquifex aeolicus, Methylacidiphilum infernorum, or thermophilic bacteria such as
Thermophilus. 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.
Clean

Heme-containing proteins that can be used in the compositions and food products

described herein can be from mammals (e.g., farms animals such as cows, goats, sheep, pigs, 0x,
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or rabbits), birds, plants, algae, fungi (e.g., yeast or filamentous fungi), ciliates, or bacteria. For
example, a heme-containing protein can be from a mammal such as a farm animal (e.g., a cow,
goat, sheep, pig, ox, or rabbit) or a bird such as a turkey or chicken. Heme-containing proteins
can be from a plant such as Nicotiana tabacum or Nicotiana sylvestris (tobacco); Zea mays
(corn), Arabidopsis thaliana, a legume such as Glycine max (soybean), Cicer arietinum
(garbanzo or chick pea), Pisum sativum (pea) varieties such as garden peas or sugar snap peas,
Phaseolus vulgaris varieties of common beans such as green beans, black beans, navy beans,
northern beans, or pinto beans, Vigna unguiculata varieties (cow peas), Vigna radiata (Mung
beans), Lupinus albus (lupin), or Medicago sativa (alfalfa), Brassica napus (canola), Triticum
sps. (wheat, including wheat berries, and spelt); Gossypium hirsutum (cotton), Oryza sativa
(rice); Zizania sps. (wild rice); Helianthus annuus (sunflower); Beta vulgaris (sugarbeet);
Pennisetum glaucum (pearl millet); Chenopodium sp. (quinoa); Sesamum sp. (sesame); Linum
usitatissimum (flax); or Hordeum vulgare (barley). Heme-containing proteins can be isolated
from fungi such as Saccharomyces cerevisiae, Pichia pastoris, Magnaporthe oryzae, Fusarium
graminearum, Aspergillus oryzae, Trichoderma reesei, Myceliopthera thermophile, Kluyvera
lactis, or Fusarium oxysporum. Heme-containing proteins can be isolated from bacteria such as
Escherichia coli, Bacillus subtilis, Bacillus licheniformis, Bacillus megaterium, Synechocistis
sp., Aquifex aeolicus, Methylacidiphilum infernorum, or thermophilic bacteria such as
Thermophilus. 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

hemeprotein.info/heme.php.
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Please insert the paragraphs below immediately following page 18, line 23.

In some embodiments, the food product contains between 0.01% and 5% by weight of a
heme protein. In some embodiments, the food product contains between 0.01% and 5% by
weight of leghemoglobin. Some meat also contains myoglobin, a heme protein, which accounts
for most of the red color and iron content of some meat. It is understood that these percentages
can vary in meat and the food products can be produced to approximate the natural variation in
meat.

In some embodiments, the food product comprises about 0.05%, about 0.1%, about 0.2%,
about 0.3%, about 0.4%, about 0.5%, about 0.6%, about 0.7%, about 0.8%, about 0.9%, about 5
1%, about 1.1%, about 1.2%, about 1.3%, about 1.4%, about 1.5%, about 1.6%, about 1.7%,
about 1.8%, about 1.9%, about 2%, or more than about 2% of an iron-carrying protein (e.g., a
heme-containing protein) by dry weight or total weight. In some cases, the iron carrying protein

has been isolated and purified from a source.
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Please amend the paragraph on page 52, lines 16-22, as follows:

Marked Up

The meat replica sample containing only LegH, was compared to the meat replica sample
containing the magic mix and LegH by a sensory panel and GCMS analysis. Five tasters rated
the flavored meat replicas for beefiness, bitterness, and levels of savory flavors, and off flavors.
Each property was rated on a 7 point scale in which 7 was the highest amount of the specified
property (e.g., a standard 80:20 ground beef would be rated 7 on the beefy scale). The Magic
Mix flavor was rated one point higher in beefy character than the LegH only sample (F¥G—FIG.
2).
Clean

The meat replica sample containing only LegH, was compared to the meat replica sample
containing the magic mix and LegH by a sensory panel and GCMS analysis. Five tasters rated
the flavored meat replicas for beefiness, bitterness, and levels of savory flavors, and off flavors.
Each property was rated on a 7 point scale in which 7 was the highest amount of the specified
property (e.g., a standard 80:20 ground beef would be rated 7 on the beefy scale). The Magic
Mix flavor was rated one point higher in beefy character than the LegH only sample (FIG. 2).
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Amendments to the Drawings:

Please replace the original FIG. 2 with the Replacement Sheet filed herewith.
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List of claims (replacing prior versions).

1. —30. (Canceled)

31. (Currently Amended) A food flavor additive composition comprising:

a) an isolated heme-containing protein;

b) a_compound sugar-sucar-alcohol—sugar-actd-or-sugar-dertvrative selected from
glucose, ribose, fructose, lactose, xylose, arabinose, glucose-6-phosphate, maltose, maltodextrin,
and galactose, and mixtures of two or more thereof, and

c¢) a compound selected from cysteine, cystine, seleneeystetne; thiamine, methionine, and

mixtures of two or more thereof’,

wherein the flavor additive composition contains no animal_products tissue-dertved

wherein cooking the food flavor additive composition results in the production of at least

two volatile compounds which have a meat-associated aroma.

33. (Previously Presented)  The food flavor additive composition of claim 31, wherein
the heme-containing protein is selected from the group consisting of a androglobin, a cytoglobin,
a globin E, a globin X, a globin Y, a hemoglobin, a myoglobin, a leghemoglobin, 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, and a hemoglobin 3.
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34. (Previously Presented)  The food flavor additive composition of claim 31, wherein
the heme-containing protein comprises amino acid sequence having at least 80% sequence

identity to a polypeptide set forth in SEQ ID NOs: 1-26.

35. (Currently Amended) The food flavor additive composition of claim 31, wherein

the food flavor additive composition is a powder([[,]]_or a liquid;-an-emulsion-ora-get

composition.

36. (Currently Amended) The food flavor additive composition of claim 31, wherein
the heme-containing protein is a plant, a-mammalian; a yeast or filamentous fungi, or bacterial

heme-containing protein.

37. (Previously Presented)  The food flavor additive composition of claim 31, further
comprising one or more of an extract or hydrolysate selected from a vegetable protein
hydrolysate, a soy protein hydrolysate, a yeast extract, a yeast protein hydrolysate, and an algal

protein hydrolysate.

38. (Previously Presented)  The food flavor additive composition of claim 31, further
comprising one or more of a compound selected from alanine, arginine, asparagine, aspartate,
glutamic acid, glutamine, glycine, histidine, isoleucine, leucine, lysine, phenylalanine, proline,
threonine, tryptophan, tyrosine, valine, maltodextrin, thiamine, IMP, GMP, lactic acid, and

creatine.

39. (Previously Presented)  The food flavor additive composition of claim 31, further
comprising one or more of an oil selected from coconut oil, mango oil, sunflower oil, cottonseed
oil, safflower oil, rice bran oil, cocoa butter, palm fruit oil, palm oil, soybean oil, canola oil, corn
oil, sesame oil, walnut oil, flaxseed, jojoba oil, castor, grapeseed oil, peanut oil, olive oil, algal

oil, and oil from bacteria or fungi.
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40. (Previously Presented)  The food flavor additive composition of claim 31, further

comprising one or more of albumin or a globulin.

41. (Currently Amended) A food flavor additive composition prepared by a process
of

a) combining an isolated heme-containing protein; a sugar, sugar alcohol, sugar acid, or
sugar derivative selected from glucose, ribose, fructose, lactose, xylose, arabinose, glucose-6-
phosphate, maltose, and galactose, and mixtures of two or more thereof, and a compound
selected from cysteine, cystine, selenocysteine, thiamine, methionine, and mixtures of two or
more thereof, to form a heme flavor reaction mixture, and

b) heating the heme flavor reaction mixture to result in the food flavor additive
composition;

wherein the food flavoring additive composition contains products no animal tissue
derived components; and

wherein the heme flavor reaction mixture has a meaty flavor and/or meaty aroma during

the heating of step b) and/or the food flavoring additive composition has a meaty flavor and/or

meaty aroma after the heating of step b).

42. (Previously Presented)  The food flavor additive composition of claim 41, wherein
the process further comprises heating the heme flavor reaction mixture to at least 150°C for at

least 1 minute.

44. (Previously Presented)  The food flavor additive composition of claim 42, wherein

the food flavoring additive composition further comprises a compound selected from the group

consisting of 2-methyl-furan, bis(2-methyl-3-furyl)disulfide, 2-pentyl-furan, 3,3’-dithiobis-2-
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methyl-furan, 2,5-dimethyl-pyrazine, 2-methyl-3-furanthiol, bis(2-methyl-4,5-dihydro-3-furyl)
disulfide, dihydro-3-(2H)-thiophenone, 5-methyl-2-thiophenecarboxaldehyde, 3-methyl-2-
thiophenecarboxaldehyde, 2-methyl-thiazole, dimethyl sulfide, decanal, 5-ethyldihydro-2(3H)-
furanone, dihydro-5-pentyl-2(3H)-furanone, 2-octanone, 3,5-octadien-2-one, p-Cresol, and

hexanoic acid.

45. (Previously Presented)  The food flavor additive composition of claim 44, wherein
the compound is detectable in the headspace above the heme flavor reaction mixture during the
heating of step b) or in the headspace above the food flavoring additive composition after the

heating of step b).

46. (Previously Presented)  The food flavor additive composition of claim 41, where
the process further comprises removing the heme-containing protein from the food flavoring

additive composition after the heating in step b) of the heme flavor reaction mixture.

47. (Previously Presented)  The food flavor additive composition of claim 41, wherein
the process further comprises altering the pH of the heme flavor reaction mixture prior to the

heating of step b).

48. (Previously Presented)  The food flavor additive composition of claim 41, wherein
the process further comprises dehydrating the heme flavor reaction mixture to a powder form

after the heating of step b).

49. (Previously Presented)  The food flavor additive composition of claim 41, wherein
the heme-containing protein is present in an amount between about 0.01% and about 5% by

weight in the heme flavor reaction mixture.
50. (Previously Presented)  The food flavor additive composition of claim 41, 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 myoglobin, a leghemoglobin, an
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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, and a hemoglobin 3.

51. (Previously Presented)  The food flavor additive composition of claim 41, wherein
the heme-containing protein comprises an amino acid sequence having at least 80% sequence

identity to a polypeptide set forth in SEQ ID NOs: 1-26.

52. (Previously Presented)  The food flavor additive composition of claim 41, wherein
the heme flavor reaction mixture further comprises one or more oils selected from coconut oil,
mango oil, sunflower oil, cottonseed oil, safflower oil, rice bran oil, cocoa butter, palm fruit oil,
palm oil, soybean oil, canola oil, corn oil, sesame oil, walnut oil, flaxseed, jojoba oil, castor,

grapeseed oil, peanut oil, olive oil, algal oil, and oil from bacteria or fungi.

53. (Previously Presented)  The food flavor additive composition of claim 41, further

comprising an ingredient selected from an emulsifier and a gelling agent.
54. (Previously Presented)  The food flavor additive composition of claim 41, the
process further comprising adding an emulsifier and a gelling agent to the heme flavor reaction

mixture prior to the heating of step b).

55. (Previously Presented)  The food flavor additive composition of claim 41, wherein

the heme flavor reaction mixture is an aqueous solution.

56. (Previously Presented)  The food flavor additive composition of claim 41, wherein

the heme flavor reaction mixture is an oil-based mixture.

57. (Previously Presented)  The food flavor additive composition of claim 41, further

comprising removing the heme-containing protein from the food flavor additive composition.
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58. (Previously Presented)  The food flavor additive composition of claim 41, further
comprising one or more of an extract or hydrolysate selected from a vegetable protein
hydrolysate, a soy protein hydrolysate, a yeast extract, a yeast protein hydrolysate, and an algal

protein hydrolysate, and or an albumin or a globulin.
59. (Previously Presented) A process for imparting a meaty flavor and/or meaty aroma
to a consumable food product, comprising:

adding to the consumable food product a food flavor additive composition of claim 31.

60. (Previously Presented)  The process of claim 59, further comprising heating the

consumable food product.

61.  (New) The food flavor additive composition of claim 31, in the form of a soup,

stew base, a bouillon powder, bouillon cube, flavor packets or seasoning packet.
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REMARKS

Applicants respectfully request entry of the amendments and remarks submitted herein.

The present amendment assumes that the claim amendments made in Applicants Reply to
Office Action of April 14, 2017 filed on July 14, 2017 have not been entered. Therefore, the
amendments made to the claims herein are based on the claims pending on the mailing date of
the present Office Action, i.e., April 14, 2017.

Upon entry of the above amendment, claims 31-60 will be pending. Claims 59 and 60
were previously withdrawn, so are not currently under examination. Claims 31, 35 and 41 have
been amended. Most of the amendments are simply to clarify scope and are supported
throughout the specification. For example, the amendment to claim 1 finds support at least at
page 4, line 27 to page 5, line 2; page 5, lines 3-9; page 12, lines 2-5, 15-18 (Table 1, rows 1, 4
and 6); Example 1; Example 4; Example 5; Example 6; Example 7, Example 8; Example 9
Example 10; Example 11 and Table 13; page 7, lines 5-8; Examples 4-12; page 5, lines 10-12;
page 7, lines 5-7; and page 25, lines 24-28. Claim 35 finds support at least at page 5, lines 10-
12; page 7, lines 5-7; and page 25, lines 24-28. The amendments to claim 41 find support at least
at page 3, lines18 — page 4, line 3; page 7, line 9 — page 9, line 28; page 4, lines 16-21; and page
7, lines 5-8; Examples 4-12.

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.

Amendments to the Specification

Applicant have amended the Specification for consistency with the amendments made in
parent U.S. Application Serial No. 14/797,006. Support for the amendments to the specification
can be found at least at page 18, lines 16-27 of U.S. Application Serial No. 14/797,006; at
[00354] of U.S. Application Serial No. 13/941,211 (published as US 2014/0220217); and at least
at [00258] of U.S. Application Serial No. 61/751,816. The present application claims priority to
U.S. Application Serial No. 14/797,006, U.S. Application Serial No. 13/941,211 and to U.S.
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Application Serial No. 61/751,816, each of which were incorporated by reference. Accordingly,

no new matter has been introduced by these amendments.

Interview Summary

Applicants acknowledge the courtesy extended by Examiner Gwartney for the in-person
interview with Applicants’ representatives, lan Lodovice and Teresa Lavoie on August 14, 2017.
Applicants also acknowledge the courtesy extended by Examiner Gwartney for the telephonic
interview with Applicants’ representatives, lan Lodovice and Teresa Lavoie on September 11,
2017. During the interviews, Applicants discussed Applicants’ Reply to Office Action of April
14, 2017 filed on July 14, 2017 and further amendments for placing the application in condition

for allowance. The amendments presented herein are consistent with those discussions.

Election/Restriction

Applicant acknowledges and thanks Examiner Gwartney for the telephone conversation
on April 6, 2017 with Applicant’s representative lan Lodovice where the participants discussed
Restriction to one of the following inventions is required under 35 U.S.C. 121:

The Examiner restricted the claims into two groups:

I. Claims 31-58, drawn to a food flavor additive comprising an isolated heme-
containing protein, a sugar, sugar alcohol, sugar acid, or sugar derivative
classified in A231.27/00.

II. Claims 59 and 60, drawn to a process of imparting a meaty flavor and/or
meaty aroma to a consumable food product, classified in A231L.13/426.

In a telephone call on April 6, 2017, the undersigned elected Group I, claims 31-58.

Applicants affirm this election, without traverse.

Specification
The disclosure is objected to because the Examiner indicated that the specification

contains an embedded hyperlink and/or other form of browser-executable code.
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Applicants have amended the specification herein to remove the embedded hyperlink. In
view of these amendments, Applicants respectfully request that the objections to the

specification be withdrawn.

Drawings
The drawings are objected to because the Examiner indicated that Figure 2 does not
contain a label for the Y-axis. Filed herewith is a Replacement Sheet for FIG. 2 addressing the

present rejection. Reconsideration and withdrawal of the objection is requested.

Claim Rejections -35 US.C. § 112
Claims 31-58 stand rejected under 35 U.S.C. § 112 (pre-AlIA), first paragraph, as

allegedly failing to comply with the written description requirement. Applicant respectfully
disagrees.

The Federal Circuit specifically states that the test for written description under 35 U.S.C.
§ 112, first paragraph, “is whether the disclosure of the application relied upon reasonably
conveys to those skilled in the art that the inventor had possession of the claimed subject matter
as of the filing date.” Ariad Pharm., Inc., 10 v. Eli Lilly & Co., 598 F3d 1336, 1351 (Fed. Cir.
2010) (emphasis added). See, also, Ralston Purina Co. v. Far-Mar-Co., Inc., 772 F.2d 1570,
1575 (Fed. Cir. 1985); and In re Kaslow, 707 F.2d 1366, 1375 (Fed. Cir. 1983). Whether the
description requirement is met is a question of fact. Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555
(Fed.Cir.1991). “We have made clear that the written description requirement does not demand
either examples or an actual reduction to practice; a constructive reduction to practice that in a
definite way identifies the claimed invention can satisfy the written description requirement.”
Ariad Pharm at 1352 (citing Falko-Gunter Falkner v. Inglis, 448 F 3d 1357, 1366-67
(Fed.Cir.2006)). “The examiner has the initial burden of presenting by a preponderance of
evidence why a person skilled in the art would not have recognized in the applicant’s disclosure
a description of the invention defined by the claims.” MPEP § 2163.04 (citing In re Werheim,
541 F.2d 257, 263 (CCPA 1976)).

The Examiner objected to the phrase “wherein the flavor additive composition contains

no animal tissue derived components” recited in claims 31 and 41, alleging “there is no support
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to claim that the flavor additive composition contains no animal tissue derived components.”
Without conceding the appropriateness of the rejection, and solely in the interested of advancing
prosecution, the Applicant has amended claims 31 and 41 to recite “wherein the flavor additive
composition contains no animal products.” The amended claim has written description support in
the specification as filed at, for example, page 7, lines 2-8; and Examples 4-12. Throughout
Examples 4-12, a number of different flavor additive compositions are described, each of which
does not contain animal products. Further, as the Specification expressly provides that the food
products (e.g., food additive compositions) described therein can be prepared in various ways
and can be formulated to be free of animal products.

The Examiner also objected to the phrase “wherein the flavor additive composition is
packaged and is in the form of a liquid, a gel, an emulsion, a powder or a bouillon cube.”
Without out conceding the appropriateness of the rejection, and solely in the interested of
advancing prosecution, the Applicant has amended claim 31 to obviate this rejection.

The Examiner also objected to the phrase “wherein the heme-containing protein is
present in an amount between about 0.01% to about 5% recited in claim 32. Without
conceding the appropriateness of the rejection, and solely in the interest of advancing
prosecution, the Applicant has amended claims 32 to obviate this rejection.

The Examiner also objected to the phrase “further comprising an ingredient selected from
an emulsifier and a gelling agent” recited in claim 53, as well as the phrase “adding an emulsifier
and a gelling agent to the heme flavor reaction mixture prior to the heating of step b)” recited in
claim 54. Support for claims 53 and 54 can be found, at least at page 7, lines 1-3; page 26, line
23, and throughout the specification. As above, Applicant respectfully that the Specification
reasonably conveys that the term “food product” recited in the specification properly includes a
“food flavor additive composition” as claimed. For at least this reason, Applicant maintains that
claims 53-54 meet the test for written description under 35 U.S.C. § 112, first paragraph, and
reasonably conveys to those skilled in the art that the inventors had possession of the claimed
subject matter as of the filing date.

In summary, based at least on the disclosure cited above, the present application meets

the test for written description under 35 U.S.C. § 112, first paragraph, and reasonably conveys to
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those skilled in the art that the inventors had possession of the claimed subject matter as of the

filing date

Claims 31-58 stand rejected under 35 U.S.C. 112 (pre-AIA), second paragraph, as
allegedly being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor regards as the invention. Without conceding the
appropriateness of the rejection, and solely in the interested of advancing prosecution, Applicant
has amended the claims to obviate the rejection. Reconsideration and withdrawal of the rejection

is respectfully requested.

Claim Rejections - 35 U.S.C. § 102
Claims 31, 33-36, 38 and 40 are rejected under pre-AIA 35 U.S.C. § 102(b) as being

anticipated by Tong et al. (“Blood Composition of Different Beef Breed Types,” Can. J. Anim.
Sci, 66, Dec. 1986, pp. 915-924)(“Tong”) as evidenced by Shimbayashi et al. (“Free Amino
Acids and Phsphorylethanolamine in Milk Whey of Cow,” Agr. Biol. Chem, Vol. 29, No. 1,
1965, pp. 13-19)(“Shimbayashi”). To the extent that the rejection may be applied to the
amended claims, Applicants traverse.

Under Federal Circuit law, “[a] claim is anticipated only if each and every element as set
forth in the claim is found, either expressly or inherently described, in a single prior art
reference.” Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 (Fed. Cir. 1987).
Also, “unless a reference discloses within the four corners of the document not only all of the
limitations claimed but also all of the limitations arranged or combined in the same way as
recited in the claim, it cannot be said to prove prior invention of the thing claimed and, thus,
cannot anticipate under 35 U.S.C. § 102.” Net MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 1359,
1371 (Fed. Cir. 2008).

Tong was cited for disclosing that blood from cattle comprise hemoglobin, glucose,
protein, and albumin. Shimbayashi was cited as evidence that blood from cattle was known to
comprise free amino acids including methionine, taurine, threonine, serine, glutamic acid,
proline, glycine, alanine, valine, isoleucine, leucine, tyrosine, phenylalanine, lysine, histidine,

and arginine. Neither Tong, nor Shimbayashi, disclose a food flavor additive composition that
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contains no animal products as presently claimed. Thus, Tong, when considered alone or in

combination with Shimbayashi, fails to teach each and every element as set forth in the claims.
For at least the reasons above, Tong does not anticipate the pending claims.

Reconsideration and withdrawal of the rejection under 35 U.S.C. 102(b) of claims 31, 33-36, 38

and 40 is requested.

Claims 31-36 and 38 are rejected under pre-AIA 35 U.S.C. 102(b) as being anticipated by
Koutsidis et al. (“Water-soluble precursors of beef flavor: 1. Effect of diet and breed,” Meat
Science, 79, 2008, pp. 124-130)(“Koutisids”) as evidenced by Field et al. (“Heme Pigment
Content of Bovine Hemopoietic Marrow and Muscle,” J. Food Sci., Volume 45, 1980, pp. 1109-
1112)(“Field”). To the extent that the rejection may be applied to the amended claims,
Applicants traverse.

Koutsidis was cited for disclosing that beef comprises sugars and free amino acids. Field
was cited as evidence that “beef muscle is known to comprise about 0.06 % by weight
hemoglobin.” Neither Koutsidis, nor Field, disclose a food flavor additive composition that that
contains no animal products as presently claimed. Thus, Koutsidis, fails to teach each and every
element as set forth in the claims.

For at least the reasons above, Koutsidis, as evidenced by Field or otherwise, does not
anticipate the pending claims. Reconsideration and withdrawal of the rejection under 35 U.S.C.

102(b) of claims 31-36 and 38 is requested.

Claims 31, 33-36, 38, 39-45, 50, 51 and 58 are rejected under pre-AIA 35 U.S.C. 102(b)
as being anticipated by Jamieson (“Iroquois Stew With Beef, Chicken and Pork,” Bon Appetit,
November 1995, http://www.epicurious.conilrecipesifoodiviewsiiroquois-stewwith-beef-
chicken-and-pork-865) as evidenced by Koutsidis, Field and Griffiths (“XCIII. The Action of
Gastric Juice on Beef Muscle-Globulin, With Reference to Anaemia,” Biochemistry Journal,
Vol. 28, 1934, pp. 671-675)(“Griffiths”).

According to the Examiner, Jamieson discloses Iroquois stew with beef and method for
making the stew comprising adding beef to a composition of pork, chicken, flour, vegetable oil,

onion, chicken broth, carrots, bay leaves, all spice and potatoes.” Koutsidis and Field were cited
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for the reasons outlined above. Griffiths was cited for teaching that “beef is known to comprise
globulin.”

Jamieson does not disclose a food flavor additive composition that “contains no animal
products” as presently claimed. Thus, Jamieson fails to teach all elements of the claims.
Koutsidis, Field and Griffiths were not cited for, nor do they teach, the deficiencies of Jamieson
discussed above.

For at least the reasons above, Jamieson, as evidenced by Koutsidis, Field and Griffiths,
or otherwise, does not anticipate the pending claims. Reconsideration and withdrawal of the

rejection under 35 U.S.C. 102(b) of claims 31-36 and 38 is requested.
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CONCLUSION

Applicants respectfully request that claims 30-58 be allowed. If any issues remain, the
Examiner is asked to telephone the undersigned to arrange a time for an interview.

Applicants do not concede any positions of the Office that are not expressly addressed
above, nor do Applicants concede that there are no other good reasons for patentability of the
presented claims or other claims.

The fees for a three month extension of time is being paid with this reply on the
Electronic Filing System. Apply those fees and any other necessary charges or credits to Deposit

Account 06-1050, referencing the above attorney docket number.

Respectfully submitted,

Date: September 24, 2017 /lan J.S. Lodovice/

Tan J. Lodovice
Reg. No. 59,749

Customer Number 26191
Fish & Richardson P.C.
Telephone: (617) 956-5972
Facsimile: (877) 769-7945

61554863.doc
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(30) Priority: 01.09.83 US 528561
@ Date of publication of application:
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@ Applicant: SOCIETE DES PRODUITS NESTLE S.A.
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@ Inventor; Lee, Eldon Chen-Hsiung
10 High Trail Road
New Milford Connecticut 06776{US}

@ inventor: Van Pottelsberghe de Ia Potterie Pierre Joseph
365 Compton Road
Cincinnati Ohio 45215(US)

@ Inventor: Tandy, John Stewart
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@ Flavoring agents.

@ A process for the production of meat or fish flavoring
agents comprises reacting a sulfur-containing compound
with a lipid which is oxidized prior to or during the reaction,
desirably to a peroxide value equal or close to zero. The
reaction mixture may include an amino acid source.

Croydon Prining Company Ltd
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BACKGROUND OF THE INVENTION

l. Field of the Invention

This invention pertains to the field of flavorants and
particularly pertains to flavorants which impart cooked meat
flavor to foodstuffs. More specifically, the present invention
is concerned with the preparation of meat flavorants havihg
increased flavor and aromatic intensity and which more closely

resemble the natural flavor and aroma of cooked meat.

2. Description of Related Art

The desirability pf providing flavoring agents whiéh
closely simulate the flavor and aromatic chéracteristics of
cooked meat has long been recognized. Such flavoring égents may,
for example, be employed with non-meat sources of protein so as
t0 make them more palatable and as meat-like as possible. So,
too, they may also be employed with meat-containing or meat-based
foods or vegetable-type foodstuffs such as condensed soups, dried
meats, packaged gravies, casseroles, etc., in order to supplement
Or enhance these foods whose organoleptic properties may have
been affected by their processing.

Various expedients have been suggested in the prior art
in attempts to provide flavoring agents having the orgaholeptic
Profile of cooked meat. Thus, for example, U.S. Patent No.

2,934,437 describes the preparation of a meat-like flavor by the
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reaction of a mixture of monosaccharide and a source of amino
acid. U.S. Patent No. 3,394,015 describes the preparation of a
meat-like flavorant from the reaction of a proteinaceous
substance with a sulfur-containing compound in the absence of a
monosaccharide. U.S. Patent No. 3,532,514 describes the
preparation of a meat-like flavorant from a mixture of an amino
acid source, a mono-, di-, tri-, or polysaccharide and an animal
or vegetable fat. U.S. Patent No. 3,394,017 describes the
preparation of a meat-like flavorant by reacting thiamine with a
sul fur-containing polypeptide or an amino acid mixture derived

therefrom and thereafter adding aldehydes and ketones to the
product. .

These and similar techniques may suffer from a number of
disadvantages. Firstly, these meat.flavorants may possess only a
small fraction of the total flavor and aromatic notes possessed
by natural cooked meat. This is attributable, in part, to the
particular reactive ingredients employed to produce the
flavorants which can provide only a limited number of the
required chemical precursors -- such as various aldehydes and
ketones —- which are necessary to obtain the full organoleptic
profile of cooked meat.

Moreover, the addition of separately'prepared‘aldehydes

and/or ketones to the flavorants in an effort to enhance the

organoleptic profile of the flavorant produced is generally

uneconomical.
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Still further, the intensity or strength of these
flavorants may be relatively weak so that a considerable amount
of such flavorants would be required to obtain a perceptible
flavoring effect upon a foodstuff. This, of course, may be
economically undesirable. It would be far more advantageous to

employ as little flavorant as possible and still obtain the

desired flavoring effect.

SUMMARY OF THE INVENTION

Applicants have discovered a process for preparing
flavorants for imparting'a cooked meat flavor to foodstuffs which
avoids substantially all of the disadvantages that may be
associated with the prior art flavorants discussed above.

The process of the present invention economically and
desirably utilizes a lipid material, and more specifically an
oxidized lipid material, to provide a wide range of chemical
Precursors which facilitate the preparation of flavorants having
the characteristic species which more closely resemble that of
natural cooked meat. Still further, the flavorants produced by
this process are enhanced and intensified so that a relatively
small amount of these flavorants is needed to obtain a desired

flavoring effect upon a foodstuff.
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More particularly, applicants have found that superior
meat flavorants may be obtained by reacting at elevated
temperatures a sulfur-containing compound and an oxidized lipid
material, such as oxidized triglycerides and/or oxidized
unsaturated fatty acid components thereof. The lipid material
may be separately oxidized prior to being combined with the
sulfur-containing compound or, alternatively, may be oxidized
auriné the reaction step itself after having been combined with
the sulfur-containing compound.

The oxidation of the lipid material leads to the
formation of a wide range of various hydroperoxides which in turn
form a broad range of fa}ty unsaturated aldehydes and ketones.
These carbonyl compounds tﬁen react with the sulfur-containing
compound(s) to form heterocyclic ring structures which greatly
enhance and intensify the characteristic meat flavor and aroma in
the flavorants. Moreover, by virtue of employing an oxidized
lipid material in the process of the present invention, the
unsaturated aldehydes and ketones which are formed are enaogenous
to the starting lipid material and therefore need not be
separately added from some other source.

In a preferred embodiment of the present invention, a
source of gmipo acid is additionally reacted with the sulfur-
containing compound(s) and the oxidized lipid material to even
further enhance the flavorants produced. In this embodiment, the

fatty aldehydes and ketones derived from the oxidized lipid
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material undergo non-enzymatic browning reactions with the amino
acid source to provide an even broader organoleptic profile to
the flavorant. As a source of amino acid, enzymatically treated
meat hydrolysates are especially preferred. It is noted that in
the context of the present invention, the term “"meat" also
includes fish.

The ability to produce an acceptable flavorant at all,
much less, a flavorant which has an even broader organoleptic
profile and increased intensity when employing an oxidized 1ipid
material is gquite unexpected and contrary to what would be
predicted by those skilled in the art. Thus, it has long been
recognized that lipid ox}dation is a major cause of deterioration
in meat, particularly of its organoleptic qualities, resulting in
off-flavors and rancidity. Generally, steps are taken to inhibit
such undesirable lipid oxidation through the use of metal
chelators (e.g., polyphosphates, citric acid, ascorbic acid and
EDTA), phenolic antioxidants (propyl gallate, BHA and BHT),
tocopherols, wvacuum packaging, etc. Still, some oxidation
nevertheless takes place during the cooking of the meat.

Yet, in the process of the present invention, rather
than avoiding lipid oxidation, steps are actually taken to ensure
that oxidized lipids are indeed present in order to form.the
novel flavorants discovered by applicants. These oxidized lipid
materials, typically thought of as being the cause of rancidity,

are actually utilized in the process of the present invention to

Motif Exhibit 1002, Page 975 of 1290





