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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 

5 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 

are bacterial strains. In some embodiments, the isolated strains are isolated from a 

commercial starter culture, e.g., a bacterial culture that is commercially available. In 

some embodiments, the commercial starter culture is a mesophilic bacterial culture. In 

10 some embodiments, the commercial starter culture is a therrnophilic bacterial culture. 

Exemplary commercial starters include, e.g., MAI 1, MA14, MA19, LM57, MA4002, 

MMIO0, TA061, LHI00, MD88, 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 

15 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 

20 population. PCR products can be sequenced and the sequences compared to known 

sequences, e.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 

25 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 

30 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 
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strains, e.g., LLC, may be selected for a slower growth profile with greater production of 

flavor compounds and a less dramatic lowering of pH, e.g., from 6.3 to only 5.4 in 15 

hours. Such a slowed growth rate may serve to, e.g., provide a cheesemaker greater 

control over the flavoring process and more tightly regulate the resulting taste profile of 

5 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 characterized by the release of specific volatile chemicals from the replica. For 

example, some bacterial strains, e.g., LLBD and LM, may be used to produce diacetyl 

when contacted with a non-dairy milk or protein solution. The diacetyl may produce a 

10 buttery flavor in the resulting non-dairy cheese. 

It was found that single use direct vat cultures, such as MA 11 and Flora Danica 

(FD), provide a fairly uniform but limited characteristic flavor and texture profile when 

used to make soft fresh (SF usingMAl 1) and soft ripened (SR using MAl 1 & FD) 

cheeses. To allow a much greater array of flavor and texture capability, individual 

15 bacterial strains were isolated and characterized from commercial preparations, e.g., 

Flora Danica and MAI 1. 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 

20 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 

25 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. 

30 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, 

5 manchego, blue, fontina, feta, edam, double Gloucester, camembert, cheddar, brie, asiago 

and Havarti. 

The texture and flavor profile of the non-dairy cheese can be ascertained by any 

method known in the art or described herein. 

To generate dairy-like flavor in replicas or other non-dairy products, or a 

10 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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TABLEC 

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 SXwithMD88 yeast extract 
acetoin sweet buttery, MD88 orTA61 soy milk (plus pyruvate) 

creamy, dairy milky, 
fatty MD88 yeast extract media plus maltose 

xanthine, citrate, pyruvate in yeast 
MD88 orTA61 extract media 

diacetyl buttery, creamy, xanthine, citrate, pyruvate yeast 
milky MD88 orTA61 extract media 

TA61 orMD88 soy milk (plus pyruvate) 
Creamy, butte1y, citrate with <50 mM glucose in 

2,3-hexanedione fruity, caramellic MD88 yeast extract media 
Hexanoic acid methyl 
ester fruity pineapple MD88 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 aftemotes MD88 orTA61 >20 hours culturin,g soymilk 
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musty tomato, potato, Methionine added to soymilk, Pea 
methional mold ripened cheeses MD88 vicilin or yeast extract 
dimethyl trisulfide sulfurous, savory brevibacterium Methionine 
butanoic acid cheesy, dairy, creamy, 

sharp Clostridium starches, com steep liquor cultured 
Butvricum in anaerobic 

Brevibacterium Oxalate + yeast extract media 
Pea Vicilin + coconut milk + yeast 

sx extract 
cheese, fruity, soymilk no added sugar with 

2-heptanone coconut MD88 orTA61 shaking 
waxy, fmity with 
creamy cheese like Methionine or Leucine added to 

2-undecanone notes MD88 yeast extract media 
green, herbal, cheesy, CuSO4 or Alanine in yeast extract 

2-nonanone fresh MAll media 

propanoic acid acidic and daily-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 orTA61 yeast extract) 
Methyl Isobutyl herbal, fruity and SX followed by Pea vicilins +coconut milk (with 
Ketone dairy nuances MD88 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, trol)ical dairy SX+TA61 yeast extract) 
coconut, creamy, Pea vicilins +coconut milk ( with 

,gamma-nonalactone waxy, fatty milky SX + MD88 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 MD88 milk 

Vitamin B12, Riboflavin, 
Thiamine, CoenzymeA, or 

2-ethyl-1-Hexanol sweet, fruity, fatty TA61 Keto_glutarate 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 come from controlling each concentration of the butter compound; in soymilk 

MD88 produces more acetoin while TA61 produces more diacetyl. 

In some embodiments, buttery notes can be enhanced by selecting particular 

strains (e.g., LLBD, LM, LF2, LF5, and Streptococcus thermophilus) and/or selecting 

particular sugars to use (e.g., glucose, fructose, or sucrose). 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-butanedione, and butanoic acid. In 

some embodiments, the volatile flavor compounds can be, e.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. T A61 

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. 

48 



Motif Exhibit 1002, Page 614 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

WO 2014/110540 PCT/US2014/011362 

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 , 

LF5, 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 some embodiments, sour notes are enhanced by selecting strains from the 

group consisting of LLBD and LM strains. In some embodiments, sour notes are 

enhanced by selecting sugars from the group consisting of glucose, maltose and sucrose. 

In some embodiments, sour notes are associated with increased levels of volatile flavor 

compounds. The volatile flavor compounds can be, e.g., acetic acid, 2-methylbutanoic 

acid, hexanoic acid, propionic acid, and octanol. 

In other embodiments, sour notes are enhanced by selecting strains from the 

group consisting ofLLL, 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, e.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, 
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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, e.g., nonanal, limonene, and 1-octanol. 

In some embodiments, strains can be selected to enhance mushroom flavor notes 

of non-dairy cheeses. In some embodiments, enhanced mushroom flavor notes are due to 

increased levels of volatile flavor compounds, e.g., 1-octene-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 even larger reduction in the "soy" notes. Growth of MD88 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 ofLLL, 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 either as a 

single compound or as complex product mixtures. Fatty acids (between 0.001 %-0.5%) 

can be added to replicas, and these replicas are 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, 8-decalactone, 8-dodecalactone, 8-nonanoic lactone, 8-octalactone, 

gamma-nonanoic lactone, gamma-undecalactone, gamma-decalactone,delta­

tetradecalactone, S-methyl thiopropionate, delta-tridecalactone, delta-tetradecalactone, 8-

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 o.lFlavor and Texture Using Enzymes 

One or more enzymes can be used alone or in combination any one the culturing 

methods and additives described to help modulate the flavor, texture, and/or melting 

profile, comprising contacting a non-dairy cheese source with one or more isolated and 

purified enzymes. The enzymes 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 (e.g., proteases, lipases, 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, e.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 note profile of a non-dairy cheese replica can be ascertained using any of the 

methods described herein, e.g., taste test and/or GCMS. 

In some embodiments, the enzyme is aspartic protease. In some embodiments, 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, e.g., a 

trypsin, a chymotrypsin, pepsin, papain, cathepsin G, or elastase. 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 

Spoil GA, papain, bleomycin hydrolase, calpain-2, poliovirus-type picomain 3C, 

enterovirus picomain 2A, foot-and-mouth disease virus picomain 3C, cowpea mosaic 

comovirus-type picomain 3C, hepatitis A virus-type picomain 3C, parechovirus 

picomain 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-Ll, legumain, caspase-1, 
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metacaspase Y cal, 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 arterivirus-type cysteine peptidase alpha, equine arteritis virus-type 

cysteine peptidase, equine arteritis virus Nsp2-type cysteine peptidase, beet necrotic 

yellow vein furovirus-type papain-like peptidase, calicivirin, bacteriocin-processing 

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, Ulpl peptidase, separase, D­

alanyl-glycyl peptidase, pestivirus Npro peptidase, autophagin-1, YopJ protein, PfpI 

peptidase, vaccinia virus I7L processing peptidase, YopT peptidase, HopNl 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, A vrRpt2 peptidase, 

pseudomurein endoisopeptidase Pei, pestivirus NS2 peptidase, AgrB peptidase, viral 

tegument protein deubiquitinylating peptidase, UfSPl peptidase, ElaD peptidase, RTX 

self-cleaving toxin, L,D-transpeptidase, gamma-glutamylcysteine 

dipeptidyltranspeptidase, prtH peptidase, OTLDI deubiquitinylating enzyme, OTUI 

peptidase, ataxin-3, nairovirus deubiquitinylating peptidase, acid ceramidase precursor, 

LapG peptidase, lysosomal 66.3 kDa protein, McjB peptidase, DeSI-1 peptidase, USPLI 

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, van Y D-Ala-D-Ala 

carboxypeptidase, Plyl 18 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 Ssl, carnosine dipeptidase II, O­

sialoglycoprotein peptidase, beta-lytic metallopeptidase, lysostaphin, methionyl 

aminopeptidase 1, aminopeptidase P, IgAl-specific metallopeptidase, tentoxilysin, 

aminopeptidase S, glutamate carboxypeptidase II, IAP aminopeptidase, aminopeptidase 

Apl, aminopeptidase T, hyicolysin, carboxypeptidase Taq, anthrax lethal factor, 

deuterolysin, fungalysin, isoaspartyl dipeptidase, FtsH peptidase, glutamyl 

aminopeptidase, cytophagalysin, pappalysin-1, pox virus metallopeptidase, Ste24 

peptidase, HtpX peptidase, Omal peptidase, dipeptidyl-peptidase III, S2P peptidase, 

sporulation factor SpoIVFB, archaelysin, D-aminopeptidase DppA, BlaRl 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, Wssl peptidase, microcystinase MlrC, 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, Y scU protein, reovirus type 1 coat protein, poliovirus capsid VP0-

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 P 1 peptidase, pestivirus NS3 polyprotein peptidase, equine arteritis 
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virus serine peptidase, prolyl aminopeptidase, PS-IO peptidase, sobemovirus peptidase, 

luteovirus peptidase, C-terminal processing peptidase-I, tricom 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 bimavirus 

Vp4 peptidase, dipeptidase E, sedolisin, rhomboid-I, SpoIVB peptidase, nucleoporin 

145, lactoferrin, influenza A PA peptidase, EGF-like module containing mucin-like 

hormone receptor-like 2, Ssy5 peptidase, picomain-like cysteine peptidase, murein 

tetrapeptidase LD-carboxypeptidase, PIDD auto-processing protein unit 1, Tellina virus 1 

VP4 peptidase, MUCI self-cleaving mucin, dystroglycan, gpO peptidase, {Escherichia 

coli} phage KIF endosialidase CIMCD self-cleaving protein, White bream virus serine 

peptidase, prohead peptidase gp21, prohead peptidase, CARDS self-cleaving protein, 

prohead peptidase gpl 75, destabilase, archaean proteasome, beta component, HslV 

component of HslUV peptidase, glycosylasparaginase precursor, gamma­

glutamyltransferase 1, omithine 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 J\1alassezia 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. 

PatentNos.3973042, 7622290, 7666618,8012732, 7931925, 7407786, 7052879,and 

WIPO Patent Application No. WO/2004/113543, all of which are hereby incorporated by 

reference. Other exemplary lipases include, e.g., AK, Lipase G, Lipase PS, Lipase 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, 

e.g., mozzarella, asiago, feta, provolone, blue cheese, and queso fresco, and Capilase, 

which is often used to make sharp-flavored cheese such as, e.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. 

One or more enzymes can be contacted with the non-dairy cheese source before 

solidifying or after solidifying (before the whey is drained, or after the whey is drained). 

In some embodiments, the flavor and/or texture profile is altered 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 enzyrne(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% MAI I 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 

buttery than cheese replicas created without proteases or cheese replicas created when the 

proteases were added before solidifying. By contrast, aspartic protease added before 

solidifying, produced the most butter flavor, but in all cases the 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, e.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 

cheese replicas made from protein denaturation have 0% to 50% fat added after 

solidification by denaturation, or 0% to 50% fat added after draining the whey. After the 

formation of a gel either protein denaturation or crosslink:ed, 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 

crosslink:ed 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 crosslink:ed 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, e.g., Fe2+, Mg2+, Cu2+, or 

Ca2
+ ( e.g., CaCh, CaSO4), adding melting salts such as, e.g., sodium citrate, trisoidum 

phosphate, sodium hexameta phosphate, or disodium phosphate, or any combination 

thereof. The cation can be added to the non-dairy cheese source at any stage of the 

cheesemaking process, such as, e.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, e.g., CaCh, and/or CaSO4 at 0.01% to 5% 

concentration can be added to a non-dairy cheese source. Exemplary non-dairy cheese 

sources include, e.g., non-dairy cream fractions, purified proteins, non-dairy milks, e.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 area upon heating. For example, a heat cool cheese replica made 

from 6% soy (7S and 11 S), 0.03% MAI 1, 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 CaCh 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 CaSO4 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 CaSO4 • This effect 
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of CaSO4 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. 

Melting salts added to non-dairy cheese replicas therefore can be used to improve the 

melting profile of a firmer cheese replica. For example, a protein denaturation cheese 

replica made with 4% moong protein, 30% palm oil, 1 % glucose, and 0.03% MAI I 

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 in 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 either before or after the crosslinking step. In some 

embodiments, solidifying involves a process of cross-linking components ( e.g., 

polypeptides, also referred to as proteins herein) in the non-dairy cheese source. In some 

embodiments, cross-linking comprises contacting the non-dairy cheese source with a 

cross-linking enzyme, thereby creating crosslinks between polypeptide chains. The 

crosslinking enzyme can be a transglutaminase, tyrosinase, lipoxygenase, protein 

disulfide reductase, protein disulfide isomerase, sulfhydryl 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 (TGMI), 

Tissue transglutaminase (TGM2), Epidermal transglutaminase (TGM3), Prostate 

transglutaminase (TGM4), TGM X (TGM5), TGM Y (TGM6), TGM Z (TGM7), 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 Streptoverticilliurn mobaraense, other 

microbial transglutaminases, transglutaminases produced by genetically engineered 

bacteria, fungi or algae, Factor XIII (fibrin-stabilizing factor), Keratinocyte 

transglutaminase (TGMl ), Tissue transglutaminase (TGM2), Epidermal transglutaminase 

(TGM3), Prostate transglutaminase (TGM4), TGM X (TGM5), 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 (TGMl), Tissue 

transglutaminase (TGM2), Epidermal transglutaminase (TGM3), Prostate 

transglutaminase (TGM4), TGM X (TGM5), 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 oftransglutaminase 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 some embodiments, solidifying comprises inducing protein denaturation. In 

some embodiments, denaturation is induced by heating the mixture, followed by cooling 

the mixture. In some embodiments, denaturation is induced by heating the mixture 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 

pressmg. 

In some embodiments, solidifying comprising forming a coacervate using one or 

more plant proteins. Coacervation is the process during which a homogeneous 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 ofbiomaterials. See, for example, Boral 

and Bohidar (2010) Journal of Physical Chemisuy 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., 
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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 

below 100 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. (e.g., pH 4 to 5). Under these conditions, the proteins separate out of solution and 

the mixture can be centrifuged to cleanly separate out the coacervate. This coacervate, 

unlike a precipitate, is a viscous material that can be stretched by pulling and that melts 

on heating. The process can be carried out in the presence of oils (up to 40%, e.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 chloride or sodium chloride (e.g., 5-100 mM), and incubating at or below room 

temperature to allow for gel formation (typically minutes-hours). The concentration of 

the salt needed to induce gel formation is dependent on the nature 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 11 S), moong, pea-globulin, pea 

albumins, pea vicilins, pea legumins, late embryogenesis abundant proteins such as 

dehydrins, lentil proteins, chickpea proteins, oleosins, RuBisCo, prolamins (including but 

not limited to pea, com and sorghum), proteins with or without fat emulsions, 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 2S 

globulins, the 7S globulins or the 11 S 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-prolarnin, 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 1 lS) plus peas­

globulin (pea-G), or soy (2S, 7S and 1 lS) plus RuBisCo. In some embodiments, the ratio 

of soy (2S, 7S and 11 S) /pea-globulin or soy (2S, 7S and 11 S) /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 11 S) 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 llS) 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 11 S) 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 some embodiments, the ratio of moong protein/pea-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 some 

embodiments, the non-dairy cheese replica can be made with a total protein 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 llS): 20% cream, 2% soy (7S and llS): 20% cream, 4% soy(7S and llS), 20% 

cream, 2% soy(7S and llS): 10% cream, 4% soy(7S and llS): 10% cream, and 4% 

soy(7S and l lS): 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

replicas can be made with moong plus sunflower cream, with amounts including but not 

limited to 4% moong: 20% cream, 6% moong: 20% cream, 8% moong: 20% cream, 8% 

moong: 10% cream. Cross-linked non-dairy cheese- replicas can be made with multiple 

purified proteins plus cream fraction, for example 2.5% pea globulins: 3% soy(7S and 

11 S): 20% sunflower cream, 2% pea globulins: 4% soy (7S and 11 S): 20% sunflower 

cream, 6% pea: 2% soy (7S and 11 S): 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% ,vt/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 some embodiments, a protein solutions, preferably at concentrations >5% protein, is 

homogenzied with one or more oils at a concentration between 0.1-60%. The resulting 

emulsion can be subjected to a heat-cool cycle wherein it is heated to a temperature of 

45-IO0C 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-lM. 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 11 S 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, l00mM NaCl. On the other hand, 

purified pea-1 lS proteins formed meltable gels between pH 7-9 when NaCl concentration 

was300mM. 

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 11 S). 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 Penicillium,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 embodiments, the microbes and optionally sugars are 

added to the protein-fat emulsion during the cool-down phase of the heat-cool cycle, 

preferably 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, e.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 45-1 00C 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 11 S) 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, e.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 create an emulsion. In some embodiments, the protein solution comprises 

isolated and purified prolamins. In some embodiments, the prolamins are isolated from 

peas. The addition of these prolamins increases 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 thereof. 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 com 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 increase stretching of an otherwise non-stretching cheese 

replica, or can increase the stretching of a stretchy cheese 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 pieces 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, e.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 

example: truffle, mushrooms, nuts, herbs, chives, and other flavors. 

In some embodiments, the cheese replica can be shaped. For example the cheese 

replica can be shaped in a basket or a mold. In some embodiments 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 

½-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-grarns 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 

different time points and evaluated for the ability of the proteases and lipases to modulate 

the texture of the replicas. Eighteen cheese replicas were made with pasteurized almond 

and macadamia nut milk (see Example 20). The nut milk was cultured with 0.03% 

MAl 1, 0.15% Flora Danica, 0.0045% Geotrichum candidum, 0.009% Penicillium 

candidum, and 0.007% Debaryomyces hansenii cultures, then crosslinked with 0.5% 

transglutaminase (ACTIV A 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 % + FromaseTM 0.002%, D= papain 0.02% + Lipase G 0.001 %, E = papain 0.01 %, 

PC lipase 0.0001 % and F= control. The proteases 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 proteases and lipases 

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 protease and/or lipase 

mixtures were examined, along with three controls without protease or lipase as follows: 

A= Fromase™ 0.004%, 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 

cheese 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 papain 0.02%, and the 

cheese replicas with papain 0.01 % and Fromase™ 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 IO-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 the whey resulted in the most buttery tasting cheese replica. Table 1 depicts the 

relative amounts of buttery compounds identified by GCMS that vary among the samples 

with different proteases and lipases, 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 

Butanedfotie 
A= FromaseTM 0.004% (samples: 1, 7, 13) 

B = Papain 0.02% + Lipase 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) 

E = Papain 0.01 % + FromaseTM 0.002% 
(samples: 5, 11, 17) 

F = Papain 0.01 % + PC lipase 0.0001 % 
(samples: 6, 12, 18) 

Acetoin 
A= FromaseTM 0.004% (samples: 1, 7, 13) 

B = Papain 0.02% + Lipase G 0.001% 
(samples 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) ++ ++ +++++ 

E = Papain 0.01 % + FromaseTM 0.002% 
(samples: 5, 11, 17) ++ +++ +++ 

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 MAI 1, 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, e.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. 

Danica F54 LF5 undefined 
l LFl 7 5 ! species of I 
! I 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 ofLLL, LLC 

and LLBD strains. Primer pair 4 (SEQ ID NOs. 5 and 6) was used to identify LM strains. 

Primer 

Primer 1 

Primer 2 

Primer 3 

Primer4 

TABLE3 

List of primers. 

Forward primer (5'➔3') Reverse primer ( 5' ➔ 3 ') 

TATGAAAGGAACTTATCTTAAAGTT ATTTTCAATCTCCATTTTTTAGAGT 

ATTCTTGATTTCAAAAAACCTGATT AAATTGATTGAAGTCGGTCAAAAGT 

CAAAGTTCTTTGACATTATGTTG CTAATGATGATTTAGATATGATGAC 

CCAGACTCCTACGGGAGGCAGC CTTGTGCGGGCCCCCGTCAATTC 

Strains were further identified by sequencing 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. 

Cheese replica tastings were blinded to the tasters and carried 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 ofLF2 and 

LF5 strains on pH of filtered nut medium. LF2 ( an LLC isolated from MA 11) lowered 

the pH in filtered nut medium from 6.25 to 5.35 at T 17h, whereas LF5 (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 ofLF2, LF5 and LF7 (including 1/3 each) and 

combinations ofLF2 and LF5 (including 1/2 each) were liked as well or better than 

MAl 1 in blind curd and cheese replica tastings. 

A 50:50 mixture ofLF2:LF5 was tested over a 4 x range of bacterial cell 

concentration at inoculation, from 1.5 x 108 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 MA 11 ( at an inoculum concentration of 3 x 

108 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 ofLLL, LLC, LLBD and LM (e.g., a mixture ofLF2, LF5, LF21 and LF14) were 

as well liked as or preferred to samples made with Flora Danica (FD). 

SF cheese replicas (Example 21) also were prepared using individual strains to 

better characterize the flavor and texture profiles contributed by each strain. The results 

of the taste test/texture preference tests are depicted in Table 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 Buttery = sour Nutty = sweet > floral = 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 inoculated with either LM57 (LM, commercial product) or MD88 

(LLBD, commercial product). Sugar (glucose, fructose, sucrose, or maltose) at 20 mM 

final concentration was added to each sample except 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. 

[:rple~=~~=[S~E~;id:E:~~:i::: =:J 
I D LM57 + 20 mM Sucrose i 

j __ E _________________________ LM57_+_20 mM_Maltose ________ j 
j F MD88 no added sugar j 

l ~ ===~~~~= :~H:_~~ :8-E:::~~J 
I J MD88 + 20 mM Maltose i 
= .......................................................... , ................................................................................................................................................................................................................................. ~ 

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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TABLE6A 

Effect of added sugar on flavors produced by LM 

! Flavor no added sugar glucose fructose sucrose maltose 

le• :~;;~ry .......... --................... : .................... " ~ ................... ---1 .......................... ~ ................. __ ~ ................... .. 
f sweet 4 1 1 2 4 

! sour 8 8 9 7 8 

I :~!:-----· -------+------- ·+------· +-------- ·+------· +-------· 
f bitter 1 1 0 1 0 

f ::~y =:-c=~ ==1-~ =-r~ ===i ~ ==:~ == 
TABLE6B 

Effect of added sugar on flavors produced by LLBD 

. Flavor -1 ;:g:~ded J glucose_ j'ructose _:ucrose l maltose J 
buttery l 6 I 9 l 9 8 l 9 ! 

1 ; t t ~ nutty t 6 l 5 I 6 5 I 3 , .......................................................................................... { ................................................................................................. { ............................................................................... - t , ......................................................................................................................................................................................... , t .................................................................................................... ; 
sweet l 2 ! 6 l 3 5 l 3 I 

..... .._ ................... .._ ....... .._ .................. .._ .... .._. t ........ .._ ..... .._.............................................. ~ _ ............................................................................................................................................................ .._ ...................................................................................................................................................................... ~{ 

sour ! 4 I 4 I 4 3 I 4 I ....................................................... ,. ................ i ........................................................................... , } ................................................................................. ,in ............... , ............................................................................................................................................... B ............................................................................ ~ 

frmty l 2 I 2 l 1 1 l 2 ! 
t ~ i' i 1 floral t 2 l 3 I 1 1 I O , 

~:~:~:_bi=Jl=i=l=i==~=J=~=-i 
TABLE6C 

Flavors produced by LM (LM57) and LLBD (MD88), irrespective of added sugars 
~ ' 1 Flavor j LM j LLBD j 

.............................................................................. ;, .................................................... ,0 ................................................................................ , 

buttery j 29 [ 41 j 

~::~:,=f :~=+~~=I 
sour I 40 I 19 I ....................................................................................... \ .......................................................... ~ ) ........................................................................... ~ s 
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~ !~!7i ==J! ~===~= 1~ ~ ~~=====J 
bitter I 3 I 4 I 

........................................................................................ , .. ~ ................................................................... ~ J .......................................................................................... z 

earthy j 5 l 5 \ 

_woody _______ j 8 ----------------r _2_ ____________________ J 

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 FI Gs. 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 +++ ++ 

Acetoin + other sugars +++ + 

Butanoic acid All conditions +++ ++ 

2-heptanone No added sugars - -
2-heptanone + Glucose +++ + 

Nonanol No added sugars - + 

Nonanol +Glucose - ++ 

Acetic Acid +Sucrose or +maltose ++++ +++ 

Acetic Acid No added sugars -++++ ++ 
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Acetic Acid +Glucose -++++ + 

Acetic Acid + Frucose -++++ + 

1,3-Butanediol All conditions -+++ ++ 

From these data, the following conclusions were reached: 

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 

Cheese replicas were made with different types and different amounts of fat and 

compared for their ability to retain fat. The cheese replicas were all made with a 4% 

solution of moong 8S protein homogenized with each of the following: the sunflower 

cream fraction from 5-40%, sunflower oil from 5-40%, or palm oil from 5-40%, each 

emulsion was heated to 95°C and then cooled back to 30°C. At 30°C, 0.03% MAI I 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. 

(i) 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% \\'i/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 NaCl, 

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. 

(ii) Pea-globulins: Dry green pea flour was used to extract pea globulin 

proteins. The flour was suspended in 10 volumes of 50 mM potassium phosphate buffer 

pH 8 and 0.4M sodium chloride and stirred for 1hr. Soluble protein was separated 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. 

iii) Soybean 7S and I IS globulins: Globulins from soybean flour were isolated by 

first suspending lowfat/defatted soy flour in 4-15 volumes of 10 (or 20) mM potassium 

phosphate pH 7.4. The slurry was centrifuged at 8000 rcf for 20 mins or clarified by 5 

micron filtration and the supernatant was collected. The crude protein extract contained 

both the 7S and llS 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 11 S globulins were separated from the 7S proteins 

by isoelectric precipitation. The pH of the crude protein extract was adjusted to 6.4 with 

dilute HCl, stirred for 30 min-I hr and then centrifuged to collect the I IS precipitate and 

7S proteins in the supernatant. The 11 S fraction was resuspended with 1 OmM 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 NaCl 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 

above. 

(v) Late embryogenesis abundant proteins: Flour (including but not limited to 

moong bean and soy flour) was suspended in 20 mM Tris-HCl, pH 8.0, 10 mM NaCl, 

and stirred at room temperature for 1 hour then centrifuged. Acid (HCl 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% 

ethanol, 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. 

(vii) Zein-Prolamins: Com 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 + lmM 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 1 hr 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 % 

(\\,i/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.lM NaCl and 

applying to an anion exchange resin. The weakly bound protein contaminants are washed 

with 50 mM KPhosphate buffer pH 7.4 buffer+ 0.lM NaCl. RuBisCO was then eluted 

with high ionic strength buffer (0.5M NaCl). 

RuBisCO solutions were 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 is separated from the resin. The colorants bind 

to the resin and RuBisCO was collected in the column flow-through. 

In some embodiments, RuBisCO 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. 

(xi) 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% "\\1/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 

protein present in the soluble fraction. Oleosin concentration was 2.8 mg/ml. 

(ix) Pea total proteins: Dry green or yellow pea flour was used to extract total pea 

proteins. The flour was suspended in 10 volumes 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. 

(xi) 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 cream fraction was created by blending sunflower seeds into 5 times the weight 

to volume of a solution of 40 mM potassium phosphate pH 8, with 400 mM NaCl and 1 

mM EDT A, then cooled to 20°C. The resulting slurry (slurry 1) was centrifuged. The top 

cream 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 

neutral 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 + 11 S 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 :S25°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-free meltable gel was made from moong 8S globulins at a concentration at 

7% in a solution at pH 8 when the concentration of sodium chloride was maintained at 80 

mM and the solution was subjected 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 ofmoong 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% 

MAI 1, 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 CaCh; one sample 

was a 6% solution of soy protein (7S and 11 S) mixed with 1 mM CaCh, and the other 

was a 6% solution of soy protein (7S and 11 S) without CaCh. Both samples were heated 

to 95°C and then cooled back to 30°C. At 30°C, 0.03% MAI I 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.e., 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 CaCh with the melting salts had a large increase in viscosity. In particular, the 

addition of 1 % salt hexametaphosphate to the CaCh containing cheese replica gel, 

resulted 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 MEL TING 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% MAI 1 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 I IS), 2% pea­

globulin, mixed with 2% pea-prolamins, and the other sample was a 6% solution of soy 

protein (7S and 11 S) 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% MAl 1 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 shnwn with an increase in viscosity. There was no noticeable different in the 

viscosity of the samples upon heating, but there was a greater change in viscosity for the 

prolamin sample upon cooling as it was firmer at room temperature. Upon heating, the 

cheese replica with prolamins had an increase in the interactions between the molecules. 

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 11 S), 2% pea-globulin, mixed with 2% pea­

prolamins, and 0.5% xanthan gum; another was a 4% solution of soy protein (7S and 

1 lS), 2% pea-globulin, and mixed with 2% pea-prolamins; another was a 4% solution of 

soy protein (7S and 11 S), 2% pea-globulin; the last sample was a 4% solution of soy 

protein (7S and 11 S), 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 MAl 1 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 

mixture in the vat/beaker was held at room temperature for 12 hours to allow the mixture 

to coagulate. After 12 hours, the final curd had a pH of 4.2. The whey then was drained 

from the curd through butter muslin, and then the curd was whisked and spooned 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 Fiorica Danica, Mesophilic Starter (MAl 1, 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 l 10°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 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 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 oz 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 recipe used throughout the examples to make soft 

fresh (SF) cheese replicas. The standard pasteurized milk used to make SF cheese replica 

has 28% cream, made from 55% almonds and 45% Macadamia. The milk was heated to 

83 ± 3 ° F, then MAI I 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 I-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 oz 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° Fon 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 pasteurized nut milk has 28% cream, made from 55% almonds and 45% 

macadamia nuts. The milk is heated to 83 ± 3° F, then MAI I and Penicillium roquefortii 

are added ( cultures are allowed to hydrate on top of milk for 5 minutes before 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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each day for a 3 day period. The cheese replicas are then matured for 20 days at 41 °P. 

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°P. The 

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

EXAMPLE 23: Preparation of a Blue Cheese Replica 

A nut milk composed 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 °P and individual microbial cultures (LF2 (LLC), MD88 

subculture (LLBD), LF5 (LLL), Penicillium roqueiforti and Deba,yomyces hansenii) 

were added at one time. After incubating at 81 °P for 1 hour, the pH of the milk ranged 

from 5.9 to 6.0. The temperature of the milk was raised to 100°P, and a transglutaminase 

(ACTIV A 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°P milk. The enzyme was stirred in gently and the 

milk was held for 1 hour at 100°P 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 l 20°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°P and 75% relative 

humidity (RH) for 5 days, turning the forms 2x per day. The forms then were moved to 

101 



Motif Exhibit 1002, Page 667 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

WO 2014/110540 PCT/US2014/011362 

the molding room at 51 °P 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°P for a minimum of 30 days for cold aging to occur. After aging, the cheese 

replicas can be wrapped in new foil or plastic wrap to prohibit mold growth on the 

exterior. 

Blue cheese replica crumbles were formed in a similar fashion, except that the 

curd was spread out on mats and put into a 51 °P 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° P, then MAll, yeast, Micrococci, C01yneform 

bacteria and Geotrichum candidum 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° P 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°P, 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°P, 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 piece, 8 oz cheese replica = 10 min). Cheese replicas in their 

mold form were place backed at 36°F with their cover but without weight. The cheese 

replica forms were aged at 36°F for 2 days. The cheese 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# XI 1020) and 20 rnM Potassium Phosphate buffer, pH 7.0. This YEM was 

inoculated with 0.005% (w/v) MD88 lyophilysate (Danisco CHOOZIT, Item# MD088 

L YO 50 DCU). Glucose and citrate stocks were added to 9 volumes of YEM with MD88 

in such a way to create a 3x3 matrix of [Glucose] vs. [Citrate]. Glucose was added to this 

media at 200 rnM, 50 mM, or 10 mM, and citrate was added as trisodium citrate hydrate 
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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 aerobic 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 samples with 10 mM glucose had a very mild aroma and higher pH 

suggesting poorMD88 grmvth at this glucose concentration. 

TABLE 8 

Aromas and pH of each sample 

[Glucose](mM)/[Citrate] 
(mM) pH Aroma 
200/2 4 yeasty, light butter 

200/10 4 buttery, pungent/sharp sour 

200/50 4.5 buttery, strong sour 

50/2 4 media, light butter 

50/10 4 buttery, sour 

50/50 7 buttery, sour, light almonds 

10/2 5.5 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 

each 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. 
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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 

composed of 0.5% yeast extracts (Flavor House, Inc, Item# Xl 1020) and 20 mM 

potassium phosphate buffer, pH 7.0 which was sterile filtered and then combined with 

warm coconut oil. The whole mixture was sonicated to create a homogenous emulsion. 

The emulsified media mix was distributed to glass vials and sets were spiked with 

different glucose concentrations: 20mM, 5mM, lmM, or 0mM. Each glucose gradient 

set then was inoculated with 0.005% (w/v) MD88 (CHOOZIT, Item# MD088 LYO 50 

DCU), 0.005% (w/v) TA61 (CHOOZIT, Item# TA 61 L YO 50 DCU), or 5xl07 cells/mL 

of Staphylococcus xylosus (SX) (in-house isolation). Samples inoculated with MD88 or 

SX were incubated at 30°C with 200 rpm of shaking for 19 hours. Sample inoculated 

with TA6 l were incubated at 3 7°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 aerobic 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 & Cl 1 :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 

(SX) 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 (ClO: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# Xl 1020), 20 mM 

Potassium Phosphate buffer, pH 7.0, and 50mM Glucose. Separate volumes were spiked 

with 10 mM of Pyruvic Acid (Sigma, Cat# 10736), 1 0rnM trisodium citrate (QC 

Unlimited, LLC), or 10 rnM Oxalix acid (Sigma, Item# 194131 ). All samples were 

inoculated with 0.02% (w/v) Brevibacterium/Corynebacteriae (CHOOZIT, Item# LR 

L YO 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 ofheadspace). 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 ("cheese" acids) only in the sample with oxalic acid. 

TABLE 10 

Aroma descriptions and measured pH values for Brevibacterium samples 

Sample Name Aroma 
Pyruvic Acid brothy, rotten 

Citrate earthy, musty, mushroom 

Oxalic Acid brothy, mushroom, goaty, waxy (aged cheese-like) 

None fermented, brothy, malty 

EXAMPLE 27: USE OF PYRUVIC ACID AND TA61 TO ENHANCE 

"BUTTERY" FLAVORS IN CULTURED SOYMILK 

106 
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MD88 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 L YO 50 DCU) or 0.01 ¾(w/v) TA61 

(CHOOZIT, Item# TA 61 LYO 50 DCU). Each set was divided into 12 volumes and 

spiked with: Na3-Citrate (QC Unlimited, LLC) at 20mM, 1 0mM, 5mM, or 2mM; Pyruvic 

Acid (Sigma, Cat# 10736) at 20mM, 1 0mM, 5mM, or 2mM; and Citrate and Pyruvate at 

lOmM & lOmM, 5mM & 5mM, lmM & lmM; 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 MD88. 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 each 

sample set show that only the addition of pyruvate to soymilk cultured with T A61 

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 MD88. 

TABLE 11 

Measured pH, and aroma and flavor descriptions of each MD88 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, 1 mM 
Citrate butter, creamy, wheat 4.5 light sour, soymilk 

5mM Pyruvate, 5mM 
Citrate butter, cream 4.5 sour, soymilk 

1 0mM Pyruvate, sour, slight citrus, light butter, 
1 0mM Citrate wheat 4.5 sour, soymilk 

TABLE12 

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 Citrate creamy, light butter, wheat 4 sour, citrus, soymilk 

20 mM Citrate cream, wheat 4 sour, citrus, soymilk 

2 mM Pyruvate butter, creamy 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, lmM 
Citrate buttery, creamy 4 sour, soymilk 

5mM Pyruvate, 5mM 
Citrate cream, butter, sweet 4 very sour, soymilk 

1 0mM Pyruvate, 1 0mM 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 

samples were then inoculated with lxl 08 cells/mL of SX and incubated at 37°C for 24 

hours. Cultured samples were analyzed by GCMS (SPME fiber sampling of headspace ). 

FI Gs. 20-22 depict the GCMS data for the 3-methyl-butanoic acid, 2-methyl butanoic 

acid, and 2-methyl propanoic acid detected in each sample after the 24-hour incubation. 

The addition ofleucine 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 O 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 lxl08 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 ofheadspace). 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 

10, plus lOmM aKG 
dried apricots, malty, slight 

5.5 savory, dried apricots 
musty 

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 of0.5% yeast extracts (Flavor House, Inc, 

Item# Xl 1020), 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 L YO 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 rnethional 

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-1 0mM Met fermented, thiol, potato 7 

SoyBase-5mM Met fermented, fishy, potato 7 

SoyBase-lmM Met fishy, fermented, strong fried potato 7 

SoyBase soy milk, mushroom, earthy 7 

YEM-l0mM Met fermented, fishy, potato 7.5 

YEM-5mMMet fermented, fishy, potato 7 

YEM-lmMMet 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 MD88 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 MD88 culture (SX/MD88), (ii) SX and MD88 co-culture 

(SX+MD88), (iii) SX culture followed by TA61 culture (SX/TA61), and (iv) SX and 

TA61 co-culture (SX+TA61). All samples were inoculated with lxl08 cells/mL SX and 

specified samples were inoculated with 0.05%(v/w) MD88 (CHOOZIT, Item# MD088 

L YO 50 DCU) or 0.05% (w/v) TA61 (CHOOZIT, Item# TA 61 L YO 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, lOmM Na3-Citrate, 2mM Methionine, and 3mM MgC}i). 

All samples were incubated a second time with 200 rpm of shaking for 22 hours; 

MD88 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, lOmM Na3-citrate, 2mM methionine, and 3 mM MgCh), and MD88 or TA61. 

Samples with MD88 were incubated at 30C while samples with TA61 were incubated at 

3 7°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 CaCh to 

solidify the replicas. Table 16 contains the recorded aroma and flavor descriptions for all 

samples cultured with PV. Most samples smelled "buttery" and/or "creamy" and these 

descriptions are supported by the GCMS data showing the presence of acetoin 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+MD88 A 5 coconut astringent 

SX+MD88B 4.5 buttery, creamy, slight burnt sour, buttery, slight grainy 

SX+TA61A 5 buttery, creamy, nutty strong burnt, pea, sour 

SX+TA61 B 4.5 buttery, creamy, pea protein sour, strong savory, burnt 

SX/MD88A 5 sweet, floral, buttery, light burnt strong savory, sour, burnt 

SX/MD88 B 5 fruity, liquor savory, burnt 

SX/TA61 A 4.75 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, 

MAl 1, MD88, TA61 were tested in a low odor media (LOM). Two controls were run, 

one with only LOM+MAl 1 and one with LOM only. A stock volume ofLOM was made, 

sterile filtered, and stored at 4°C thorough the study. Bacteria concentration of lx 108 

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 HCl. 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 analyzed using the ChromoTOF library then aligned for each additive 

type. Table 17 shows the LOM that was used for each of the different bacteria, TA61 

was not able to grow in the other media. Table 18 shows the compounds created or 

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

TABLE17 

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

bacteria 

TA61 MD88,MA11 

yeast extracts 0.50% 0 

Peptone 
0.10% 0.10% 

(from Pea) 

K-phos 

buffer, pH 50 100 

7.15 

MgC12 2 2 

FeC12 2 0 

Glucose 50 25 

NaCl 20 

113 



M
otif Exhibit 1002, Page 679 of 1290

C
ase N

o.: IPR
2023-00209 

U
.S. Patent N

o. 9,943,096

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+MD88 
green 

2- Nonanone Ala+ MAI 1, (CoA, FAD, Lipoic Acid, (Folic Acid, Citric Acid, 
Thiamine)+MAI I, CuSO4+MAI I Pyruvate) + MAI I 

acetone-like, 2-Butanone Ile + TA6 l, Thiamine + TA6 l, Ascorbic Ca+ TA61, C3:0 +MAI 1, 
fruity, acid+ TA61, Mg +TA61, Riboflavin+ C4:0 + MAll, C6:0 + MAll, 
butterscotch MAI 1, Ascorbic Acid + MAI 1, C8:0+ MAI 1, amino acids 

FeCb+MAl 1, Ascorbic Acid+MD88, +MD88, Citric acid+MD88, 
Cl0:0-Cl6:l+MD88, Oils+MD88 C3:0-C8:0+MD88 

sweet, fruity, 2-ethyl-1- NAD, FAD, B12, Folic, Nicotinic, T A6 l + Amino Acids 
fatty Hexanol Riboflavin, Thiamine, CoenzymeA, lipoic 

acid, a-Ketoglutarate with TA61 

cheese, fruity, 2-Heptanone Pro+ TA61, Ser +TA61, Thiamine+ Asp+ TA61, Glu + TA61, Met 
coconut TA61, Mg+ TA61, NAD + MAI 1, + TA61, Co +TA61, Ala+ 

(CoCb, CuSO4)+MAl 1, Coconut MAI 1, citric acid+ MAI 1, 
Oil+MD88, Valine+MD88 CaCh+MAll, 

MNSO4+MD88, Nicotinic 
Acid+MD88 

green, herbal, 2-Nonanone Pro+ TA61,Ser + TA61, Citric acid+ 
cheesy, fresh TA6 l, Malic acid + T A6 l, Lipoic acid+ 

TA61, Valine+MD88 
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I-' 
I-' 
V, 

fruity, woody, 
fermented 

buttery 

pungent, fruity, 
musty 

sour 

buttery 

2-Pentanone 

2,3-
Butanedione 

Acetylaldehyde 

Acetic acid 

Acetoin 

Amino Acid+MD88, Metals+MD88 Most Organic Acids+MD88 

Ala+ TA61, Phe + TA61, Pro+ TA61, Ile+ TA61, Lue+ (Ala, Asn, 
Pyridoxine + TA61, Citric+ TA61, Glu) + MAU, Nicotinic acid+ 
Pyruvate + TA61, Xanthine + TA61, MAI 1, C3:0 + MAI 1, C4:0, 
Malate + TA61, Inosine + TA61, Zn2

+ + C6:0, CIO:0, Cl2:0, Cl4:0, 
TA61, Pyruvate + MAI 1, CoC12+MAl 1, Most Oils and Fatty Acids 
Citric Acid+MD88, Pyruvate+MD88, 
Riboflavin+MD88, Cl6:l+MD88 
Thr + T A6 l, Riboflavin, + T A6 l, Ala+ TA61, Asp+ TA61, Glu 
Thiamine + T A6 l, Ascorbic acid+ T A6 l, + TA61, Mn+ TA61, Ala+ 
Lipoic acid+ TA61, Mg+ TA61, MAll, (CaCb, CoCb)+MAll 
Riboflavin+ MAI 1, (CuSO4, 
FeCb)+MAl 1, Thr+MD88, Ascorbic 
Acid+MD88 
Ile +TA61, Biotin +TA61, p- Asp+TA61, Glu+TA61, MAI I 
aminobenzoic acid +TA61, Citric + Ala, NAD+MAll, 
acid+ T A6 l, Malic acid + T A6 l, Inosine FeCb+MAll 
+TA61, Pyruvate+TA61, MAI 1, 
(Riboflavin+CoA)+MAl 1, CuSo4+MAl 1, 
Citric Acid+ MD88,Riboflavin+ MD88 
Ile+ TA6 l, Biotin+ TA6 l, p-aminobenzoic Asp+TA61, Glu +TA61, (Ala, 
acid+ T A6 l, Thiamine+ T A6 l, Citric acid Asn, Glu) + MAI 1, Nicotinic 
+TA61, Inosine+TA61, Pyruvate+TA61, acid+ MAI 1, C3:0, C4:0, 
Malate+TA61, Xanthine+TA61, Mg2

+ C6:0, CI0:0, Cl2:0, Cl4:0 
+TA61, Zn2+ +TA61, Co +TA61, Citric 
Acid+MD88, Pyruvate + MAI 1, 
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CoCb+MAl 1Pyruvate+MD88, 
Riboflavin+MD88, C16:l+MD88, Citric 
Acid+MD88, Pyruvate+MD88, 
Riboflavin+MD88, C16:l+MD88 

Acetone Pro + T A6 l, Ascorbic acid + TA61, Citric Riboflavin+MD88, Citric 
acid +TA61, (Ala, Asn, Met, Pro)+ Acid+MD88 
MAll, (NAD, Riboflavin, CoA, FAD, 
Lipoic Acid, Nicotinic acid, thiamine, 
B12, Folic Acid, Biotin)+ MAI I, 
CaCb+MAI 1, Oxalic Acid+MD88, 
Ascorbic Acid+MD88, Met+MD88 

bitter almonds, Benzaldehyde Riboflavin+ TA61, Ascorbic+ T A61, Mn2
+ Ala+TA61, Pro+TA61, p-

cherry +TA61, MnSO4+MAI 1, (C16:0, aminobenzoic acid+TA61, 
Cl8:0)+MAI 1, Nicotinic Acid+MD88 Inosine+ T A61, Malate+ TA61, 

Xanthine+ T A61, Ca2
+ + TA61, 

Mg2
+ +TA61, (Ala, Asn, Asp, 

Glu, Ile, Leu, Lys, Met, Pro, 
Tyr) + MAll, (FAD, NAD, 
Thiamine, riboflavin, ascorbic 
acid) +MAI I, (CaClz, CuSO4, 
FeClz)+MAl I, (CIO:0, 
C12:0)+MA11, FeCb+MD88, 
CuSO4+MD88, Ascorbic 
Acid+MD88 

Cocoa, green, Butanal T A61 in general 
malty 
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coco, coffee, Butanal, 2- Pro+TA61, Ca2
+ +TA61, Ascorbic amino acid + MD88 

nutty methyl- Acid+MD88 
chocolate, Butanal, 3- Riboflavin +TA61, Ascorbic Acid+MD88, T A6 l in general , amino acid + 
peachy, fatty methyl- p-aminobenzoic acid+MD88 MD88, Nicotinic acid +MD88, 

Riboflavin+MD88, 
Thiamine+MD88 

acidic, dirty, Butanoic Acid Ile +TA61, Ala+TA61, Pro+TA61, Thiamine + T A6 l 
cheese nuance and Inosine+TA61, Malic acid +TA61, Fe2

+ 

Derivatives +TA61, Mg2
+ +TA61 

Ethanol Ile, Biotin, p-aminobenzoic acid, Inosine, 
Malate, Mg2

+ with TA61, MAI 1, (NAD, 
Riboflavin, CoA, FAD, Lipoic Acid, 
Nicotinic acid, thiamine, Bl2, Folic Acid, 
Biotin)+ MAI I, Oxalic Acid+MD88 

Ethyl Acetate Pro+ MAll 

Methyl (CoA, Lipoic Acid, Riboflavin, Nicotinic (Ala, Asn, Met, Pro) + MAI 1, 
Butanals Acid, Bl 2, Folic Acid, Biotin) +MAI 1 MAI 1 in general, Ca2+ 

+MAI I, C3:0, C4:0, C6:0 
spicy note, 2-methyl- Pro+ T A6 l, Riboflavin+ T A6 l, Ala+TA61, Asn+TA61, 
floral Propanal Ascorbic+TA61, Mn2

+ +TA61, Ascorbic Pro+ TA6 l, p-aminobenzoic 
Acid+MD88, MnSO4+MD88 acid+TA61, Citric+TA61, 

Malate+TA61, Ca2+ +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. 

TABLE19 

Components Concentrations 

Soymilk or Pea Vicilin 80 % 

Coconut 20 % 

Leucine 2 mM 

Yeast Extract 090656 or Xl 1020 0.5 % 

Glucose 50 mM 

Isolated SX Culture lx108 cells/rnL 

TABLE20 

Components Concentrations 

Material from '1st culture' 100 % 

Methionine 5 mM 

MgCb 5 mM 

Pyruvate 15 mM 

Glucose 50 mM 

TA61 lxl011 cells/rnL 

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 + l00mM sodium chloride. Melted palm oil (from Jedwards 
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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 

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

EXAMPLE 33B - CHEESE REPLICA CONTAINING COACERVATES 

THAT IS FURTHER PROCESSED BY CROSSLINKING PROTEINS 

A cheese replica was prepared by first making a coacervate from a 3% (w/v) 

10 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 

15 replica was a firm, elastic material similar to aged cheeses such as cheddar at room 

temperature. 

20 

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 

25 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 

30 Westsoy sequentially cultured with cheese cultures TA61 and MD88 (both TA61 and 

MD88 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 of20% 

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 

5 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 

evaluated for firmness and melting properties. 

The high pressure processing caused the samples to solidify into a cheese slice­

replica that melted when heated in an oven set to 350°F. Firmness of the replica was 

10 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 of2mm. The compression force was 

measured to be 19.2g for Kraft American singles and between 7.3g-12.2g for the 

15 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 

20 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 IN 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 

25 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 

30 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 + lO0mM 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 

5 International), was added to the protein solution and the mixture was emulsified by 

sonication, then acidified to a pH of 5 using 1 N hydrochloric acid. The coacervates 

( cheese replicas) were collected by centrifugation at 5000 x g for 10 minutes. The replica 

made using cocoa butter was viscous, did not flow easily at room temperature and 

solidified on ice. In contrast, the replica made using canola oil was less viscous and 

10 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 

15 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% each v/v, sourced from Jedwards International). Calcium chloride 

(Sigma) was added to a final concentration of 1 mM and trisodium pyrophosphate 

20 dodecahydrate (TSP12, from Prayon) was added to 1 % (w/v). The mixture then was 

acidified using IN 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 

25 room temperature, the coacervate formed from the mixture containing TSP 12 showed 

much lower viscosity and flowed more readily than the control. 

EXAMPLE 34A- FORMING COLD GELS WITH FAT AND CHEESE 

STARTER CULTURES 

30 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 + l00mM 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. 

5 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 grnwth of the Lactococcal culture. The 

resulting gel was a soft, yogurt-like material that was smooth in texture. The gel did not 

melt on heating. 

10 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 + 1 00mM sodium chloride at 100°C for 30 minutes. 

The solution was cooled back down to room temperature and gelled by addition of palm 

15 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 

20 room temperature and subsequently acidified to a pH of 5 (by addition of 1 N 

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). 

25 EXAMPLE 34C - COLD GELS COMBINED WITH COACERV ATE 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% 

30 (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 

5 (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 

mixture was then centrifuged at 5000 x g for 10 minutes to collect the coacervate (heavier 

phase at bottom). 

The cold gel was mixed with the coacervate in a 2: 1 proportion by weight to form 

10 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 

15 Solutions of pea proteins at 7-9% protein concentrations (unfractionated), 50 mM 

NaCl, were adjusted to pH 3-9 using acid (HCl) 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 

20 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 

25 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. 

30 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, 1 00mM 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 

5 behavior. Observations are summarized in Table 21. 

10 

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 IPH 5 IPH 6 IPH 7 IPH 8 IPH 9 
l00mM NaCl phase separation I some precipitate I translucent gel, meltable 

precipitate I opaque gel, 

300mM NaCl no melt 

Pea-legumin 

pH 4 lpH 5 lpH 6 pH 7 lpH 8 lpH 9 
lO0mM NaCl phase separation I some precipitate opaque gel, does not melt 

300mM NaCl opaque gels, do not 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 

15 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 

20 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 

25 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 of7:1 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 MEL TING SAL TS FOR GELLED EMULSIONS 

5 OF PROTEINS 

Solutions of pea legumin, vicilin ( + convicilin), soy proteins, and moong 8S 

proteins were prepared at 7% (w/v) in 20 mM potassium phosphate buffer pH 7.4 at 100 

mM NaCl ( except pea legumins at 300 mM NaCl). Melted palm oil (from Jedwards 

International) was added at 20% (v/v), calcium chloride (from Sigma) at 1 mM and a 

10 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 

15 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-lC/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 

20 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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TABLE23 

Summary of specificity of melting salts for emulsions comprising different proteins. 

(t/) indicates heat-induced gel formed from emulsion was meltable, (x) indicates gel 

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

gelling procedure. 

Protein fraction in emulsion DSP TSP SHMP TSC 

pea-vicilin (+ convicilin) t/ t/ • • 
pea-legumin • t/ t/ t/ 
soy (unfractionated) t/ • • • 
mung 8S globulin t/ * • • • 

EXAMPLE 37 - MAKING A NUT MILK RICOTTA 

A pasteurized nut milk containing 12-14% fat and having a pH between 

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. 

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. 
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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. 

5 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 

proteins, pea proteins, Lupine proteins, proteins from a legume, chickpea proteins, and 

lentil proteins. 

4. The non-dairy cheese replica of claim 3, wherein said pea proteins 

10 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. 

15 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 

20 more microbes selected from the group consisting of a Penicillium species, a 

Debmyomyces 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 

25 species, a Hal01nonas 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), 

30 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, Staphylococcus xylosus (SX), Lactococcus 

lactis biovar diacetylactis (LLBD), Penicillium roqueforti, Penicillium candidum, 

Penicillium camemberti, Penicillium nalgiovensis Debaryomyces hansenii, Geotrichum 

5 candidum, Streptococcus thermophiles (T A61 ), Verticillium lecanii, Kluyverornyces 

lac tis, Saccharomyces cerevisiae, Candida utilis, Rhodosporidum infirmominiatum and 

Brevibacterium linens. 

11. 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 

10 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, Lactobacillus helveticus, 

Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus, Staphylococcus 

xylosus, and Brevibacterium linens 

15 12. A non-dairy cheese replica comprising a solidified non-dairy milk, nut 

milk, 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, 

20 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 

25 delbrueckii bulgaricus, Lactobacillus helveticus, Lactobacillus plantarum, Lactobacillus 

casei, Lac to bacillus 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 

30 candidum, Corynebacteria, Streptococcus thermophiles, Penicillium camemberti, 

Penicillium nalgiovensis, Verticillium lecanii, Kluyveromyces lactis, Saccharomyces 
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cerevisiae, Candida utilis, Rhodosporidum injirmominiatum, Cornybacteria, a 

Aficrococcus species, a Lactobacillus species, a Lactococcus species, Lactococcus lactis 

lactis (LLL), Leuconostoc mesenteroides cremoris (LAI), Lactococcus lactis cremoris 

(LLC), a Staphylococcus species, a Halomonas species, a Brevibacterium sps, a 

5 Psychrobacter sps, a Leuconostocaceae sps, a Pediococcus species, Leuconostoc 

mesenteroides, Lactococcus lactis biovar. diacetylactis (LLBD) or a Propionibacteriwn 

species 

15. The non-dairy cheese replica of any one of claims 9-14, said replica 

comprising two of LLL, LLC, and LLBD or comprising SX and T A61. 

10 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 

15 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. 

20 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, triticeae 

gluten, or zein. 

22. The non-dairy cheese replica of claim 20, wherein said oil body protein is 

25 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 

30 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 

5 further comprising one or more sugars. 

25. The non-dairy cheese replica of claim 24, wherein said one or more sugars 

are selected from the group consisting of sucrose, glucose, fructose, and maltose. 

26. The non-dairy cheese replica of any one of claims 1-25, said replica 

further comprising one or more purified enzymes. 

10 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 

15 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 

20 2+ 2+ C 2+ C 2+ Fe , Mg , u ,or a . 

25 

30 

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 com 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-

5 derived lipids are canola oil, cocoa butter, and/or coconut oil. 

3 7. The non-dairy cheese replica of any one of claims 1-36 further comprising 

a cross-linking enzyme. 

38. The non-dairy cheese replica of claim 37, wherein said cross-linking 

enzyme is a transglutaminase or a lysyl oxidase. 

10 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 

15 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-

20 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. 

25 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. 

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

cheese replica has an increase in one or more ofbutanoic 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 thereof. 

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

5 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 

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. 

10 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. 

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

cheese replica has (i) an increase in ethyl 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. 

20 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 

25 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. 

30 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 

5 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 

selected from the group consisting of Pediococcus pentosaceus, Clostridium butyricum, 

Lactobacillus delbrueckii lactis, Lactobacillus delbrueckii bulgaricus, Lactobacillus 

helveticus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus, 

10 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. 

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

20 

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 

25 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 

5 divalent cation to said mixture. 

61. The method of claim 60, wherein said divalent cation is Fe2+, Mg2
-'-, Cu2

+, 

orCa2+. 

62. The method of any one of claims 49-61, further comprising adding an 

isolated amino acid to said mixture, a yeast extract, or a food product to said mixture. 

10 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 com 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 

15 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. 

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

aerating 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. 

25 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 

30 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 c) to high pressure processing. 

69. The method of claim 68, wherein said plant proteins are pea proteins, 

5 chickpea proteins, seed storage proteins, proteins from a legume, lentil proteins, or 

Lupine proteins. 

70. The method of claim 69, wherein said pea proteins comprise pea vicilins 

and/or pea legumins. 

71. The method of any one of claims 68-70, wherein said heat labile 

10 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-

15 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 

20 plant proteins. 

25 

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. 

78. 

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

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 

5. 
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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. 

5 82. A method of minimizing one or more undesirable odors in a composition 

containing plant proteins, said method comprising contacting said composition with 

activated carbon then removing the activated carbon from said composition. 

83. A method of minimizing one or more undesirable odors in a composition 

containing plant proteins, said method comprising contacting said composition with a 

10 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 

15 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 

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 

20 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 

25 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 

30 replica. 
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90. The method of any one of claims 86-88, wherein said product is yogurt or 

sour cream, creme fraiche, or kefir. 

91. A non-dairy cheese replica comprising a coacervate comprising one or 

more isolated proteins from a non-animal source. 

5 92. The non-dairy cheese replica of claim 91, wherein said one or more 

isolated proteins are plant proteins. 

93. The non-dairy cheese replica of claim 92, wherein said one or more 

isolated plant proteins are selected from the group consisting of seed storage proteins, pea 

proteins, Lupine proteins, proteins from a legume, chickpea proteins, and lentil proteins. 

10 94. A non-dairy cheese replica comprising (i) 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. 

15 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 

20 species, a C01ynebacterium species, a Streptococcus species, a Verticillium species., a 

Kluyveromyces species, a Saccharomyces species, a Candida species, a Rhodosporidum 

species, a Cornybacteria species, a _ivficrococcus 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 

25 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 

30 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. 

5 101. The blue cheese of claim 99 or 100, wherein said nut milk comprises a 

mixture 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 

10 microbial strains; 

15 

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

population; and 

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

strains to a non-dairy cheese replica. 
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Box No. U Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

I. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D ClaimsNos.: 
. 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 searc~ can be carried out, specifically: 

3. IZJ Claims Nos.: 9-10, 15-48, 56-67, 72, 79, 89-90 
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This International Searching Authority found multiple inventions in this international application, as follows: 
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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 II: 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 Ill: 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. 
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. · 

-***-Continued Within the Next Supplemental Box-•••-

I. □ 

2. □ 

3. □ 

4. ~ 

As all required additional search fees were timely paid by the applicant, this internationa_l search report covers all searchable 
claims. 

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

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.: 

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 The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 
The additional search fees were accompanied by the applicant's protest but the applicable_protest 
fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 
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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 I 
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 11-V; the special technical features of 
Group II 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 111-V; the special technical features of Group Ill 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, Lactobacillus 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 culturing 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 1-11 and IV-V; the special technical features of Group IV 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 1-111 
and V; the special technical features of Group V include 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 c) determining a flavor contribution of each of 
said individual microbial strains to a non-dairy cheese replica, which are not present in Groups I-IV. 

The common technical features of Groups 1-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 f~atures 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 (isolated and purified protein from a non- animal source) may ?e used as 
protein sources to produce caseinless cream cheese-like products with similar texture; column 2, lines 12-17; claim 1 ); and high_ . 
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 m_atrix 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 1-V lack 
unity. · 
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Soy-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, e.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 

Cheese Whiz are 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 (e.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, HCl, 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.e., 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). 

2 
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Any of the soy-based cheeses described herein can include a starch. The starch 

can be potato starch, com 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, com 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 provide additional cheesy, buttery, and/or milky/dairy flavor notes, 

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 ofbutanoic 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). 

3 
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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 example, the gum can be 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 f3-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%. 

4 
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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 (e.g., 5.4 to 6.2, 5.4 to 5.7, 

5.8 to 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 

preservative, and an optional coloring agent and blending; heating the mixture to a 

temperature from 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); 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 (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 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. 

5 
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The document also features a soy-based cheese that includes soy milk; an acid 

(e.g., citric acid, lemon juice, HCl, 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, gellan, locust bean, or gum Arabic); a coloring agent (e.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 thereof. 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 f3-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 



Motif Exhibit 1002, Page 736 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147 

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 13-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. 

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 one or more microbial strains ( e.g., bacterial, yeast or mold strains) or acids, 

and optionally, a sugar (e.g., glucose or other sugar), one or more proteins (e.g., one or 

more isolated proteins, a protein isolate such as soy protein isolate, or the soluble portion 

of soy flour or soy protein isolate (referred 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., pH 5.4 to 5.7, 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 ( e.g., approximately 25°C) up to about 40°C ( e.g., 25°C-

3 7°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 integrate the flavors, resulting in a soy based cheese 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, yeast 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 ( e.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 American process cheese 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 (e.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 
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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 

less than that of a dairy based American cheese. Typically, a dairy based cheese has a 

protein content of 18%, a carbohydrate content of 8%, and a fat content of23%. 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 1 

A rneltab!e soy-based cheese was prepared using the following ingredients: 

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

h) glucose 

c) bacterial cultures: strains S'treptococcus thermophiht5 (ST) (as TA6 l, 

a comrnercia1 mix) and Staphlococcus xylosus (SX) 

d) LMA _pectin (pectin NH) 

e) potato starch 

i) salt 

11 
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g) canola oil 

h) fructose 

i) annatto 

j) natural flavor 

One liter of soy mi!k (SunOpta organic soy base) was heated to 30°C in a clean 

sanitized container, and glucose was added to 50 mM (0.9(;,{1) along with cultures of SX 

and ST ( each at a starting cell density of 1.25 x l 07 cfu/ml). The mixture was incubated 

until a pH of 5.5 +/- 0.1 was reached. The incubation typically takes 3-6 hours to reach 

the target pEL (At this point, the coagulated soy milk can be placed on ice and 

refrigerated for up to 24 hours, before proceeding. pH may drop a few tenths of a percent 

during this time.) The mixture vvas transferred to a food processor and sheared/blended 

for 3 minutes, tben pectin NH at 3.2%, potato starch (Ebane 100) at 0.4%1, salt at 1.4~/o, 

canola oil at 14~,;, and annatto at 0.08% ( or as needed to achieve desired orange color) 

was added and the rnixture blended again 111 the food processor for an additional 2 

minutes. After blending, the mixture was transferred to a pot and boiled for about 2 

minutes per each 200 ml volume. This step alio,vs the pectin NH to dissolve and also acts 

as a "kill step" to reduce tbe inoculated bacterial count. The pot was removed from the 

heat, and 0.09% fructose and 0.18% glucose (for added sweetness) was whisked into the 

mixture. At this point, due to evaporation 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 7CY'C, and then coconut cream at 1 Qi%), butanoic acid in oil at 0.01 '%, 2,3 

butanedione in oil at 0.0003%), gamma-undecalactone in oil at 0.00003%, and acetoin in 

water at 0.015% '\Vas added and the mixture blended for an additional minute to 

incorporate flavors into the mixture. Other combinations of natural flavors and/or 

artificial also can be used to flavor the cheese. The blended mixture 1,vas poured into 

cheese molds, and immediately covered "vith a plastic lid or wrap. The molds "vere 

refrigerated overnight to several days tben 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 meltable (325°F x 5 minutes). 
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EX.AMPLE2 

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

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

h) glucose 

c) bacterial cultures: strains ST (as TA6l, a commercial mix) and SX 

d) LMA pectin (pectin NH) 

e) potato starch 

t) salt 

g) canola oil 

h) fructose 

i) annatto 

j) natural and artificial flavors 

k) sorbic acid (or other preservative): 

Fifteen ( 15) liters (L) of soy milk (SunOpta organic soy base) was heated to 30°C 

in two clean sanitized pots of 7.5 Leach, in a heated water bath, and glucose was added 

to 50 mM (0.9°.t) along "vith cultures of SX and ST (each at a starting cell density of 1.25 

x 107 cfo/ml). The mixture was incubated until a pH of 5.5 +/- 0.1 was reached. The 

incubation typically takes 3-6 hours to reach the target pH. Once the desired pH was 

reached, the pots ,:vere 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" (allmving us to maintain the 

mixture in the refrigerator for at least one v,,,eek) and aids in the separation of curd from 

'-Vhey. The mixture was transferred to cheese-draining bags, and the curd '.Vas allowed to 

separate from the \vhey until a 70:30 curd:-,vhey ratio was achieved. The 70:30 

curd/whey mixture can be stored covered in the refrigerator fix up to one week. 

A 10-lb (45-kg) cooker run was perfonned by blending the curd/whey mixture at 

~-75%, pectin NH at 3.2'Vi,, potato starch (Eiiane 100) at 0.4%:i, salt at 1 A'1/;,, canola oil at 

14'}fi, annatto at 0.08% or as needed to achieve desired orange color, glucose at 0.18~·~, 

fructose at 0.09'1/i), and sorbic acid at 0.2% (optional, as a preservative) in a mixer 
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(alternatively a food processor) until 'vvell-hiended and smooth. The blending step can be 

up to 30 rninutes in length. The entire mixture vvas transferred to a pre-heated steam­

cleaned chamber of a 10-pound cheese cooker and the temperature brought up to 180°C 

by steam injection, with continuous mixing. The mixture was cooked for 4 minutes. The 

steam was turned off and flavors ,vere added as follows (at the final concentrations 

shmvn): butanoic acid in oil at 0.01 %,, 5,6 decenoic acid in oil at 0.005~~, and acetoin in 

water at 0.015%. The butanojc acid and 5,6 decenoic acid ·..,vere added together jn a 5-m! 

volume of canola oiL and the acetoin is in 11.2 mi of water. The cooker was nm for an 

additional minute vvithout steam injection. Note that the steam jnjection conh-ibutes an 

additional ·"5~~ "vater (or about 225 ml per 4.5-kg batch) to the mixture. 

The cooked soy-cheese mixture was decanted and transferred to a mixer (e.g., 

KitchenAid), and sheared/blended at high speed for 5 rninutes. This post-cooking 

blending step helps prevent syneresis of oil. The blended mixture was poured into cheese 

molds, and inunediately covered with a plastic iid or wrap. The molds ,vere refrigerated 

overnight to several days, then removed. FIG. 2 contains a photograph of the soy-based 

cheese. Once removed from the molds, the soy-based cheese can be sliced, grated or 

cubed, and used, for example, to create grilled soy-cheese sand,viches, soy-cheese sauce, 

and/or soy-cheese burgers. 

EXAMPLE3 

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 grmvth 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 

unwrapped, and had a dairy cheesy aroma. The cheese replicas were sliced (FIG. 4), and 

shredded in a Cuisinart (FIG. 5). 

EXAMPLE4 

A rneltah!e p!ant-based soy-based cheese was prepared using the fi::,liowing 

ingredients: 

a) soy milk, cornposed of soybeans and ,vater (no other additives) 

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

c) glucose 

d) bacterial cultures: strains S'treptococcus thennophilus (ST) (as TA61, 

a commercial mix) and Staphlococcus xylosus (SX) 

e) LMA pectin (pectin NH) 

f) potato starch 

g) salt 

h) coconut oil 

i) coconut crearn 

j) guar gum 

k) fructose 

1) annatto 

m) natural flavors 
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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 219D) -was added at 15'%, glucose was added to 

50 mM (0.9%), and cuitures of SX and ST v,'ere each added at a starting cell de11sjty 

of approximately L25 x 107 cfuimL The mixture was incubated until a pH of 

approximately 5.6 was reached. The incubation ty_picaily takes 3-6 hours to reach the 

target pH. (At this point, the coagulated soy milk can be placed on ice and refrigerated 

for up to 24 hours, before proceeding. pH may drop a few· tenths of a percent during this 

time.) The mixture -vvas transferred to a food processor and shearedihlended for 1 minute, 

then coconut cream (Kara, 5%J), coconut oil (Shay and Co., 15(%) and annatto (0.1 -

0.2%)) were added, and the mixture was pulsed to thoroughly biend. Next, Pectin NH at 

32%, potato starch (Eliane 100) at 0.4%, salt at L4%, guar 6:ri.m1 at 0.3%), glucose at 0.2~~' 

and fructose at 0.1~~ \Vere added and the mixture blended again in the food processor fi.Jr 

an additional 2 minutes. (Note: guar gum also may be pre-hydrated in water prior to 

blending.) After blending, the mixture was transfeTTed to a pot and boiled frJr about 2 

minutes per each 200 ml volume, to achieve an approximate weight loss of 15~{) due to 

waier evaporation. This step allows the pectin to dissolve and also acts as a "kiH step" to 

reduce the inoculated bacterial count. The pot --vas removed from the heat, and its 

contents -were transfemed to a mixer. flavors \Vere added: butanoic add in oll at 0.01 %, 

2,3 butanedione in oil at 0.0003%,, gamma-undeca!actone in oil at 0.00003%,, and acetoin 

in water at 0.015~·~, and the mixture blended for 30 seconds to incoq,orate these flavors 

into the mixture. The blended rnixture was poured into cheese molds, and immediately 

covered --vith plastic wrap. The molds were refrigerated overnight to several days. Once 

removed fron1 the molds, the soy-based cheese can be sliced, grated o-r cubed, and used, 

for example, to create grilled soy-cheese sandwiches, soy-cheese sauce, and/or soy­

cheese burgers. The protein content of tbe soy-based cheese (analysis by Silliker) \vas 

about 15 --- 16%. Soy-based cheese prepared with added soy-protein isolate and guar gum 

has a more cohesive and gooey melt than othenvise comparable soy-based cheese 

prepared without added soy protein isolate or guar gurn. FIG. 6 provides a representative 

photograph of a grilled cheese prepared ,vith the soy based cheese of this example. 
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EXAMPLE 5 

A mdtable plant-based soy-based cheese vv1th a protein content that nmtches 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) 

c) glucose 

d) bacterial cultures: strains Streptococcus thermophitus (ST) (as TA61, 

a commercial mix) and S'taphlococcus x.ylosus (SX) 

e) L!'VlA pectin (pectin NH) 

f) salt 

g) coconut oil 

h) canola oil 

i) coconut milk 

j) guar gum 

k) sucrose 

l) an:natto 

m) natural and/ or artificial flavors 

Soy milk (SunOpta organic soy base) vvas heated to 30°C in a clean sanitized 

container. Soy protein isolate (Supro XT 219D) was added at 23%i, glucose '-Vas added to 

50 1111\;l (0.9% ), and cultures of SX and ST were each added at a starting ceU density of 

approxirnately 1.25 x 107 cfu/rnL The mixture vvas incubated until a plJ: of approximately 

6.2 was reached. The incubation typically takes 3-4 hours to reach the target pH. The 

mixture was transfeffed to a food processor. The fi.)liowing ingredients v,rere added, and 

the mixture was sheared/blended for 3 minutes: coconut milk (5~,~), coconut oil (14%;), 

canola oil (4~·~), pectin NH (3,2;Vii), salt (1.4%1), guar gmn (0.01 %), and sucrose (0.9~~). 

After blending, the mixture was transferred to a pan set atop a pot of boiling water and 

heated until the mixture reached 80°C, and achieved an approxirnate weight loss of 4% ± 

1 %1 due to \.Vater evaporation. This step atlows the pectin to dissolve and also acts as a 

"kill step" to reduce the inoculated bacterial count. (If moisture loss exceeds 5%, '\Vater 

rnay be added back to the mixture to achieve a final moisture loss of about 4'1/i).) The pot 
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,vas removed from the heat, and its contents ,vere transferred to a mixer. Flavors were 

added, fi:Jllowed by annatto (67'Vo solution at 0.1 ~·~) and the mixture ,.vas blended for 3 

minutes. The blended mixture was poured jnto cheese molds, and immediately covered 

with plastic vvrap. 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, fr1r 

example, to create grilled soy-cheese sand,viches, soy-cheese sauce, an(Vor soy-cheese 

burgers. The protein conteru of the soy-based cheese is comparable to that of a dairy­

based American cheese, Kraft American singles, hut with slightly lower fat (and no 

cholesterol) and carbohydrates (see Table l, nutritional analysis by SiHiker Inc. for the 

dairy based cheese). 

Sample 

Kmfl American 
singles cheese 

soy-based cheese 
frorn Exarnple 5 

Table l 

%, protein 

18 23 

18 

% carbohydrates 

8 

6 

A soy-based cheese replica ,vas prepared with the follovving ingredients: 

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

b) glucose 

c) bacterial cultures: strains Streptococcus thermophilus (ST) (as TA61, 

a commercial mix) and Staphlococcus xylosus (SX) 

d) LMA pectin (pectin NB) 

e) potato starch 

f) salt 

g) coconut oil 

h) coconut cream 

i) guar gum 

j) fructose 
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k)annatto 

l) natural flavors 

Soy milk (SunOpta organic soy base) v,'as heated to 30"C in a dean sanitized 

container. Glucose was added to 50 ml\,1 (0.9%), and cultures of ST and SX were each 

added at a starting cell densfry of approximately 1.25 x 107 cfu/ml. The rnixture was 

incubated until a pH of approximately 5.5 was reached. The mixture was trnnsfen-ed to a 

food processor. The following ingTedients were added, and tbe mixture was 

sheared/blended for 2 minutes: coconut cream (10%), coconut oil (16.4%), Pectin NH 

(3.2(;.-~), potato starch (Eliane 100) (OA'Yt)), salt (1 .4%), guar gurn (0.1 1
}~), and annatto 

(0.2% of a 67~-~ solution in 'Nater). After blending, the mixture was transfened to a pot 

and boiled for about 2 minutes per each 200 ml volume, with continuous whisking. This 

step allows the LMA pectin to dissolve, reduces the moisture content, and also acts as a 

"kill step" to reduce the inoculated bacterial count. The pot was removed from the heat, 

and its contents transferred to a blender. 0J)9')-{; fructose, 0.18'Vi, glucose and 0.33•};, 

natural flavors s-vere added, and the mixture was sheared/blended for 1 minute. The 

blended mixture 1,,vas poured into cheese molds, and immediately covered vvitb plastic 

vvTap. The molds were refrigerated overnight to several days. 

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

in plastic containers and shipped on ice, along with packages of Tofutti An1erican soy 

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

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 sorhate (added as a preservative)] to the sensory 

test site. 98 subjects were served the two sliced samples in random order, and then the 

two samples in the form of griHed cheese sandwiches (GC) in random order. A 9-point 

degree of liking (DOL) scale was used to rate the samples for overall liking, appearance, 

flavor and texture. A 5-point DOL scale was used to rate purcbase intent 

As shown in Tables 2A and 2B, the soy-based American cheese replica (fest 

sample) was prefen-ed to Tofurti 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 
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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 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 

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

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 

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

a) soy milk composed of soybeans and water (no other additives) 
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h) soluble soy protein, isolated from CHS HoneySoy flour 

c) glucose 

d) bacterial cultures: strains StreJ}tococcus thennc~ohilus (ST) (as TA61, 

a commercial mix) and Staphlococcus xylosus (SX) 

e) LMA pectin 

n salt 

g) sucrose 

h) coconut oil 

i) coconut cream 

j) guar gum 

k) annatto 

l) natural & artificial flavors 

Soluble soy protein was isolated from CH:S Honeysoy flour using acid 

precipitation. Soy flour was suspended in water at a 1 :5 ratio. The pH of the mixture \Vas 

adjusted to pH 8.0 using 2 N NaOH. The protein slurry 1vvas stirred for 1 hour at 4 °C 

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

for 15 rninutes. The insolubles (pellet) \vere discarded and the pH of the supernatant vvas 

adjusted to pH 4.5 using 2 M RzS04 to precipitate out the soluble protein. The 

supernatant was stirred for 1 hour at 4 °C. A second centrifhgation (15,000 xg, 19•'.)c, 15 

minutes) separated the soluble protein (pe!!et) from solution. The pe!let \Vas stored at 4°C 

until further use. 

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

SPP (33.50~i1) recovered from the protein extraction \Vas slowly added to soymilk 

(64.60{:10). Due to the Jarge pH differences bet\veen the protejn peHet (pH 4.5) and 

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

immersion blender vvas used to ensure a homogeneous mixture. The final pH of the 

mixture was 6.85. The mixture was stored overnight. The fo!lmving day the pH was re­

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

Glucose (0.90 %,) was added, followed by the bacteria! cultures(~ LO%, starting eel! 
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density of 1.25 x 107 du/ml each for SX and ST). The mixture was incubated at 30-35°C 

until the pH: reached 5.95, approxirnately 4 hours. The mixture was immediately 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 (LMA pectjn (3.2CW<}), guar gum (OJ O'Vii), sait (1.4{)(~;) and sucrose (0.9 

%,)) were added and the mixture was sheared for 1 minute. The wet ingredients, coconut 

oil (13.0%) and coconut cream (5.00%), were added and the mixture vw1s sheared for an 

additional minute or until all ingredients '-Vere well incorporated. The mixture was heated 

over a double broiler until the ternpernture of the rnjxture reached 80°C. The hot mixture 

'-Vas then returned to a clean food processor and sheared for 30 seconds. The natural and 

artificial flavors (2.63 iiL/g of cheese) were added and the mixture vvas sheared for 1 

rninute. Finally the annatto (0.10 'Yo) <,vas added and the mixture was sheared until tbe 

color was uniform, approximately 1 minute. The mixture then was poured into molds, 

covered and stored at 4c;C. This soy-based cheese v,.ras 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 \v1th soy protein isolate (SPI), Colorimetry confirmed that the sample made 

\Vith SPP ,vas brighter (L * = 71.96) and closer to Kraft (L * = 74.83) than the control (L * 
= 67.73), where L* ofO = darkest black and L* of 100 = brightest white. A tasting of the 

tv✓o soy-based cheeses in the forrn of grilled cheese sandwiches demonstrated that using 

SPP instead of SPI yields a smoother, creamier mouthfeeL 

EXAMPLES 

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 
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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) 

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

fatty, sweat, cheese) 

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; 

a low methyl ester, amidated pectin; 

an oil; and 

c) 

d) 

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 lac tis (LLL ), Lactococcus lac tis cremoris 

(LLC), Lactococcus lactis biovar diacetylactis (LLBD), Staphylococcus 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, com 

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. 
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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, com syrup, brown rice syrup, agave syrup, maple syrup, glycerin, inulin, or 

maltodextrin. 

14. The soy-based cheese of any one of claims 1-13, said soy-based 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, 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, 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 f3-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%. 

3 7. 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 

cheese is 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, (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 6.4; 

b) blending said mixture; 

c) 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 c) to a temperature of 60°C to 100°C; and 

e) 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; 

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 c ), a low methylester, amidated pectin, an oil, an 

optional salt, an optional starch, an optional sugar, an optional coloring agent, and 

optional preservative; 

e) cooking said mixture of d) to a temperature 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 off) 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; 

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, 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, HCl, and pyruvic acid. 

49. A soy-based cheese comprising: 
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a) soy milk; 

b) a microbial strain; 

c) a low methyl ester, amidated pectin; 

d) one or more proteins; 

e) an oil; 

f) a salt; 

g) a sugar; 

h) a gum; 

i) a coloring agent; and 

j) a flavoring. 

50. A soy-based cheese comprising: 

a) soy milk; 

b) one or more proteins; 

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, 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 f:3-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%. 
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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 49-5 8, 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-based cheese 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 



Motif Exhibit 1002, Page 760 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147 

1/7 

FIGURE 1 

SlH3STITUTE SHEET (RULE 26) 
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FIGURE2 

SlTBSTITUTE SHEET (RULE 26) 
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FIGURE 3 

SlTBSTITUTE SHEET (RULE 26) 
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FIGURE 4 

SlTBSTITUTE SHEET (RULE 26) 
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FIGURE 5 

SlTBSTITUTE SHEET (RULE 26) 



Motif Exhibit 1002, Page 765 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

WO 2015/127388 PCT/US2015/017147 

617 

FIGURE6 

SlTBSTITUTE SHEET (RULE 26) 
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FIGURE 7 
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ce7a9f9ad799167f08f622Sde671963c6f43 

3a4 

Warnings: 

Information: 

181087 

8 Examination support document ExhibitC_NCBIBlastSearch.pdf no 3 
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9 Examination support document 
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The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 
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10 Examination support document ExhibitF _Hedges.pdf no 11 
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11 Examination support document ExhibitA_LipmanCV2017.pdf no 10 
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15 Non Patent Literature 

Warnings: 
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16 Non Patent Literature 
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17 Non Patent Literature 
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18 Non Patent Literature 
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19 Non Patent Literature 
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20 Non Patent Literature 
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PTOl 449.pdf 
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IPRP_PCTUS2012046552_2014 

_o 1 _23.pdf 5Sc8Sb7cc66158bf86b269334a00761e602 

ea84f 

402189 
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590243 
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no 11 22 Non Patent Literature 

12_14.pdf 
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3169634 

30 Foreign Reference WO2015127388.pdf no 40 
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449b0 

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

New Ai;u;~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Filing Date I 
Substitute for Form PT0-875 15/398,479 01/04/2017 □ To be Mailed 

ENTITY: ~ LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

0 SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (ml) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) minus 3 = X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

07/14/2017 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i\\ * 30 Minus ** 30 = 0 X $80 = 0 
0 

Independent z (37 CFR 1.16(hll * 2 Minus ***3 = 0 X $420 = 0 w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOT AL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". PAUL STANBACK 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 15398479 Document Date: 07/14/2017 

The presence or this lorn, in the IFW record indicates that the following document type was received in 
electronic format on the date identified above. This content is stored in the SCORE database. 

• Drawings - Other than Black and White Line Drawings 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in 
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created 
from the original documents that are stored in SCORE. 

To access the documents in the SCORE database, refer to instructions below. 

At the time of uocument entry (noted above): 
• Examiners may access SCORE content via the eDAN interface. 
• Other USPTO employees can bookmark the current SCORE URL 

(http://Score. uspto.uov/ScoreA ccess Web/). 
• External customers may access SCORE content via the Public and Private PAIR interfaces. 

Form Revision Date: September 30.2013 
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Attorney Docket No.: 38767-0015002 /Meat3CON 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor : 
Serial No. 
Filed 

Rachel Fraser 
15/398,479 
January 4, 2017 

Art Unit 
Examiner 

1791 
Elizabeth A. 
Gwartney 

Conf. No. 2358 
Title METHODS AND COMPOSITIONS FOR AFFECTING THE 

FLAVOR AND AROMA PROFILE OF CONSUMABLES 

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

INFORMATION DISCLOSURE STATEMENT 

Please consider the references listed on the enclosed PTO-1449 Form. Foreign patent 

documents and non-patent literature are enclosed. Copies of a Communication from foreign 

Patent Offices in counterpart applications also are enclosed. 

This statement is being filed after a first Office Action on the merits, but before receipt of 

a Final Office Action or a Notice of Allowance. A submission fee in the amount of $180 as 

required under 37 CFR § l. l 7(p) is being paid with this statement via the Electronic Filing 

System (EFS). Please apply any other charges, or credits, to Deposit Account No. 06-1050, 

referencing the above-indicated Attorney Docket Number. 

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

Date: /September 12, 2017/ 

Customer Number 26191 
Fish & Richardson P.C. 
Telephone: (612) 335-5070 
Facsimile: (877) 769-7945 

61561030.doc 

Respectfully submitted, 

/M. Angela Parsons/ 

M. Angela Parsons, Ph.D. 
Reg. No. 44,282 
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Sheet _l_ of _l_ 

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. I Application No. 
Patent and Trademark Office 38767-0015002 15/398,479 

Information Disclosure Statement Applicant 

by Applicant Impossible Foods Inc. 
(Use several sheets if necessary) Filing Date I Group Art Unit 

(37 CFR §1.98(b)) January 4, 2017 1791 

U.S. Patent Documents 
Examiner Desig. Document Publication Filing Date 

Initial ID Number Date Patentee Class Subclass If Appropriate 

-- -- -- --

ForeiQn Patent Documents or Published ForeiQn Patent Aoolications 
Examiner Desig. Document Publication Country or Translation 

Initial ID Number Date Patent Office Class Subclass Yes No 

1. CN 101156632 4/9/2008 CHINA English Abstract 

2. CN 101489422 7/22/2009 CHINA English Abstract 

3. CN 101861895 10/20/2010 CHINA English Abstract 

4. CN 101897418 12/1/2010 CHINA English Abstract 

5. CN 102440302 5/9/2012 CHINA English Abstract 

6. CN 102578544 7/18/2012 CHINA English Abstract 

7. CN 102835460 12/26/2012 CHINA English Abstract 

8. JP S53115846 10/9/1978 JAPAN Machin. Translat. 

9. JP H08140627 6/4/1996 JAPAN 

10. JP 2012016336 1/26/2012 JAPAN 

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

Initial ID Document 

11. 
Naike, "Food Flavor Chemistry," 1st Edition China Light Industry Press, pages 236-243 (1996) 
(English Translation) 

12. 
Office Action in Chinese Application No. 201480014349.9, dated July 24, 2017, 52 pages (English 
Translation) 

13. 
Office Action in Chinese Application No. 201280041713.1, dated July 13, 2017, 28 pages (English 
Translation) 

14. 
Office Action in Chinese Application No. 201480013778.4, dated August 08, 2017, 24 pages 
(English Translation) 

15. 
Xiao ling, "Practical Technology and Quality Management of Deep Processing of Meat Products," 
China Textile & Apparel Press, pages 9 and 10 (English Translation), 10 pages 

Examiner Signature Date Considered 

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

Substitute Disclosure Form 
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Espacenet - Bihliogrnphic data 

lnventor(s): 

Applicant(s}: 

Classification: 

Application 
number: 

Priority number 
{s): 

Also published 
as: 

RUIXIA GU [CN]; XIAOGANG XU [CN]; XU YANG [CN].:t {GU 
RUIX!A, ; XU X!AOGANG, ; YANG XU} 

UNIV Y ANGZHOU [CN] ± (Y ANGZHOU UNIVERSITY) 

- international: A23C20l02; A23L H/00 
- cooperative: 
CN20071134776 20071019 

CN20071134776 20071019 

CN10n56632 (B) 

Abstract of CN1 !)'1156632 (A} 

Page 1 of 1 

The invention provides a process method for mn1ade soybean cheese products, 
be!ongs to the food processing med, and re!ates to improved remade cheese rnade by 
soybean and the producing method thereof. F1rst!\i, !actobad!ius !eaven is :noculated in 
the bean n1Uk, and through ferment, the <:Jabber is made into; dabber grains are 
obtained through compression; rnucor spore liquid is inoculated, proper meta! 1on :s 
added, after cu!tb.iation, sod1urn ch!onde is added in the dabber grains, and through 
compression, the soybean cheese is formed; the soybean cheese is positioned "-Nith 4-8 
DEG C for maturing; butterine, butterfat, stabBiz1ng salt, or flavoring are added in the 
soybean cheese, through thm,v, concentration, compression, and figuration, the remade 
soybean cheese is produced,; The product has high nutrition value \,vith h.)\e,' sa!t 
content, is easy to be stored, can satm1Y the taste of the Chinese, and is cheap. 

https://\.vor1dwide.espacenetconv'publicationDetails.ihiblio?DB=EPODOC&II=0&NTI=4&... 7 /31/2017 
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1, fl}$IJ::kR =f MitlJ ifb ITTJJ□ I]j}t;:, Att1iEfr r'§ts ~ r w~J: 

D frR¥Lr=rmtir1L~ffittM1fU, f&JtM, itlJ'1x)~¥L; 

2) ~1~¥Llli~~1~1MlLllf; 

3) fr4ij": 100g ::kR~a,~flLllfmtir~4lre!-=f-11Yl 2ml, ::i:r 25,...._,27°C4k14 

r ±{r:~ 30,.__.,45 /j, Bt; 

4)fl}fr&~~r:p~A-~~, ~lli~%~::kR=fM; 

5) ~~JJ¼%ITTAR =fM::i:r 4,...._,8°CJJ¼J~ 15,...._,30 ~; 

6) frAli =r•r:r~1Jo}d~~n8~¥L~~ID'n~JU@5E't'.it'i:~W3~f4, ~~f-t, 

*~--lli~,JJ¼%, ~~W~::kR=f-Mo 

2,*m&~~*I~:i£W~::kR=fM~ifbB"J~Ih~,A~filfrrfrli 

lL r:ri~;J□ 0.8%,...._, 1.2%ITT¥Lm~~ 1.5,...._,2.0%B"Jmt1m1L~ 0 

3, ***xfU~* 1 Jifi:i£fl}$IJ::kR=f-Mit1JifbB"J1J!Jih~, Att1iEfrrW~J 

1) r:p, 3R¥L pH 1H7'J 4.55,...._,4.62 B-Jft!y it£Mo 

4, t~m:fxfU~* 1 Jifi:i£fl}$IJ::kR=f-MitlJ£8"]1JQI7J~, A~filtErW~ 

2) r:p 5ti~1M¥L tJJtLl~/J,,~flL:tk:, HJJ!Ji~fti 50°C, f:WJ~ 5,.__, I0min, ~J§~~/J, 

,M ¥L:tk:lli~' f~ JI]/~ lL*iL 

5, f~ffi&ff~* 1 Jifi:i£WmU::kR-=fMitU£wtmI1J~, A~1iEtErtEW 
t~ 3) 9=l, ~~)]0 Mg2+0_8,.__, 1.2mmol·kg-1 f□ Ca2+1 .8,,___,2.2mmol·kg-1 fa Mn2+0.8,...._, 

l .2mmol·kg-1 
o 

6, *m*xfU~* 1 Jifi:i£fl}$IJ::kE-=fMmU ifb ITTJ1□ I7J¥t;;, AttfiltErfrW 

t~ 3 ) r:r , m tir =B 41 fig -=f- ¥11l st 1M lU¥il ~& 7'1 o. 8 % ,,__, 1.1 % o 

7, t~ffi&fU~* 1 Jifi:i£fl}mlJ::kR =f-Mm1Jifb El1J1□ Ih¥t;;, Att1iEftrfrW 

~14) r:p, :ftlat 100g ::kR~B1m¥LfiIJJ1JAKf-ttP:1 o.5go 

s,*ffi&~~*1m:1£W~::kR-=fM~ifbB"J~Ih~,A~~frrtEW 

~J 6) r:r, i!i!f-t¥liii.&7'J 105,.__,140°C o 

2 
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~L £ ffl ~ A 00 tEI rt fl1~A ITT &Ne a ~Jt: ~ ~ , -jjffi £ EB r :EJJlfrA 1fJ ~tW;J ~ 

~ITT-=fM1-:$*£Jtl:DF£, ~~~~' ~-r1:.m~~£g{j~-; ~-jj 

ffi' ftOOA D j(f~~~frfz=mtm!R, ¥9:fl -lEJtJjitffl~Lfttl£ ITT>J'l:BL OOA{~xl 
~~-=fM~~ITTD~o~r_t~~~, 00~ITT~£I~#~~~~~OO*~ 
~*1:.Ftt*, ttx1~00~rn~ffl*~ffl~#ITT~*' Jtt:fiT~ffi-=fM~~ 
lO-=fM&f~Jf'&_~11Jf~, ~s$i~_t~~B a 

1-:RX15msm,~~A4A~~ffl•~•--m1:.•,w_§_~*m~e, 
x1 i}J J}:k ~~ 1~, ~i¥Mrfil , 1C.\ JlJ± m , ~EM1if ~fl ff~~ ft J=tL 11Jf ~* ~ , A 1fJ Jtl:it 
Mwttit£tt~, £mpjt~J&,c.\Ifil ~m, ~Ifil ~m, ~EM1if, MJ7-Km~Pfri~ 

"X~m" *1J□ ITT~!Elz.-, 'g~~*Rn, *JJOfHW't:ims, ~jj1J£Ali 
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msITT~ffl., ~-~~-~~ITT-*fi~~~ITT~~o~**Rms~~ 

M ~ ~ :m: ~ ~ ~, ~ t!?2J 11~ ~ '31 ~ ITT 'fl~ , ~11£ IfiI. 1fJl 'fl 1¥.J 11£ ~ &~lHi s , O§lGd-> 

~ w pq t'S s{] m ~ ~:m: ~ ~:£11[:rJJ ~go 

fM~~~A~~~ITT~£~-oA~F•~*' rmftOOITT•~~"* 

~fM"~~~o~rnr~~4filfM4filffl~~*' fum~oftftOO-~ 

*~g1itum1 o w•,L rnr~*~•~, 1x 1t~1tc~~lfb o 

rnll:t!JJ Jt!,%Llffl*R3f 'N.~~*li -=f-MIJJ~mJJE.ftOO OO·~~ITT~*o tt7'c, 

*li~R001¥J~m~iRi~M~-, ff~*•' *•1,~•*' p)G*~'~ 
ffl*R~~*RfM~Mftm,H~~p)G*tt~;A=, *R~lfb~ftOOITT 

~~~£, OOA~A~B~@, H~-~·~, m~, ~ffl*R~FITT*li 

fMITTJA~~tt~'ff.~i~OOA~~o 

~~1}3~ 

*'9.f!J§ITT § B{]~,ttf!}§-;¥rp!JJMftfu, 11£p)G*~~ITT~1tlJ*RfM1tU£ITTtm 

I~¥to 

* 'B. f!J§ § 1§ ~ r i15-~,: 

l)frR~lfl~#~Rffi'N.M~, ~'N.M, ~p)G-~; 

2) ~l~¥Lffi~~1i.¥U¥fl; 

3) frlat 100g *Rms1~¥L*fl11;¥rp~4fffil-=f11j( 2mL, 3f7JJJA~t~~~ 

-=r-, :i:r 2s,,___,2rc~1ttr:1:-s:~ 30,,___,4s /J,at; 

4) ~tE,~¥L*fl 'fl 1J□Aft 1~ ffi, ~~&~% p)G*li -=f M; 

5) i~p)G}f;ITT*R-=fM=i=r 4,,.__,8°C p)G,~ 15---30 ~; 

6) fr*_R f ~'fl~ )]l] A:@fil ¥EB , ¥L~gt IDJ, ffi~ ·t(i ~~ i)ilJ ll}K3¥4, ~~~ 1-t, 

*•,ffi~,p)G}f;, ~ffl~~*R-=f-Mo 

*'9.f!J§ ~R¥L~ ~f4, 1J□ I~¥t±~%Llffl¥LMffiitMR1L.¥LJ5, %Llffl 

•m~~ITTms•~*?t-=r-ms*fi~&*M,~~Aff~fuffi~~•~tt, 

:ff::r:&:gJYi±-tl!toJAll*JB, ~1JoA$m3¥4~~~1-tJBrm1tUp)GITT~1tlJ*R f~F£ o ~~ 

*'5.f!}j~~~¥t1tlJMB{J~1rtlJ*RT~11£~~-' ff~$., 1'1~'fl OOA Q Jl}Ko 
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~±~ITT~~1:.FAA*~' n~~-~ffl~ffr~~ITT£~o 

*~~1:.Ft'lf ,~±~~lYlfr: 

1,~ffl~&M•~, ff~ff~TM1:.Fffla~-~, ey~~1:.~AA*o 

2, ~fflMlL1:.~q=ia"J,m~Jfij (~olilff&- 8 -17']@~) .,L, rmffllL&ffi~ 

M•~, ey~~~I~£ITTff~~ffi~eM~tto 

3' fLlffl-=§ gJ,fil-=f ~ ~ M,m ¥Lt-~' ~ ~ ~ tm I~£ ITT ff 3'F1fl'ffi 0 

4, fij m-=§ aJfil-=f ~~MR~ :5}r;0 ITT m El ffi~ AA,~, J:iJ ~ ~_ff TM ITT AA,~ Bt fB] 0 

5 , t?: B~At J5 ITT 1m lL :i§k: B"J W 1~ AA ?J'- ey 1~ mu fr H~ JlJJ 15% ,..___, I 7%, ffi EI Jffi 

18%,---..,22%, ,~,~%~fr 40%,---..,45%0 

6, i~AAl~J5ITTT•i~JJIJJd~:Wim-. lLH~JW, l~JEtt~, iffd~i-4~, ey~ 

~~~*RTM~£ITTff~~ffi~D~o 

~ R 1L q=i ~ ~ 1L R ffi !£ *Wf~ ITT 1Lmt, n Y {JE:itt 1L ffltlT ITT 1m1LJfil& to ~j 

*' *~~~fr7(RR1Lq=i~JJ1J o.8%,---..,1.2%ITT1U~~~ 1.6%,---..,2%s"JnJGH~1L 
~A 
l['J] 0 

n Y 1-tJ(Rffi Bft?J'-,Jl~, 1!)m1L:ctfif r:p ffi BJffif~fljJij(1~f:5ROO, iv11¥ 

o q=i, 3 R1L pH 1Hn 4_55,---.,4_62 st1¥ ll.:ttM 0 

/'Jqt7JJE£t4~ ili lLrn, ~~J 2) q=i n;~1m1L tJJl!JAA/J\1m1L:l§k:, JtJJIJt~i!J 5O°C, 

1~t~ 5,---..,IOmin, ~Jr§i~/j\•1Ltk:ff~, f~I!J*R~S,m1U¥:flo 

n T ifE :it!: • m ITT 1:. * to m a • atJ * 1;0 , fr ,~ 1L ;¥fl q=i ~ no 
Mg2+O.OOlmol·kg-1 to Ca2+0.OO2mol·kg-l to Mn2+O.OO1mol·kg-10 

t~mLl~trp-=§gJ,fil-=f~Bt,~¥U¥irR&/'J 0.8%,---.., 1.1 %0 § ITT~: {t-=§3fr1m 

~~1:.*:ct~q=i, ~~~-=§aatJ1:.*~msaITT~!£, Hmaam~•~, 

ft~muM!J&~1:.~ ITT 1:. * o 

fr& 1OOg 7(R~ a,~1U¥flr:pJJ1JA O.5g •1~tP-J:itl:1i lli~%M*R TMo 

mM+~£~*□~, :1tA~~~~ffi1:.*ITT~fflo 

i~M1~ITTJ(R T.JJIJAA:iitW.HiiJ" ¥L~~IDJ" l~JE'l:t~l?dffdu*i4-Jr§-=f 105,---.., 

140 °C rl9!1~M~ mUf~~ t1J 7(R T. 0 J&~i:f ~ B"J~{trlffi./l'., ey {tJ(R TM ft 
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*~~, ~~tt~~s<J~~, #~~~-W~ffis<J§s<Jo 

A~~»m1I~ 
~ fiffi {91J 1 

l ... ~~::kRnr lOO°C stnUir=r~ 20 5tirf:r J§' T = 1-S:14:f~B"J 1 %B"J NaHCO3 

m 1~ r=r ~ ¥fil 12 / J, at o ~~~ tfil~f B"J :t:R i5t~ J§ {j_ R11< m • rt 1 = 1 s<J rt f~tl rm ir m 
Jk{ifUR¥Lo 

fr 100kg R¥L r=p fJQA 0.8,-._., 1.2kg ¥UN~ M l.6,-._.,2kg mrn~¥L~ 0 

i~ £L¥LtE lOO°C5Rffi 20 :5tirf:ro 

2 .. q~ £L1L,4'-WJ1J 4O°c at, Wttli¥Li=rfJrlA 2,____,skg lL~m1tMtru C5Zo = 

1~ ~ ¥L tf m 1* jJQ f U IE IE frp to pt t~ teJt BJ< m ¥~ ~ 1t M J'rLl ) , T 4 2 °C 1t M O ~ii: 2. 3 ,-._., 

3.5h, 3li¥L pH T-J 4.55,,___,4.62 Btf~: ittxMa 

3 , ~ ::k R ,Jjf ¥L -t:]J iu P>G / J, '~ ¥L :lik:, fJo t~ iU 5 0 °C , 1* ff 5 ,..._., 1 Omin, {@ 1f Jt 

:t~I: ili 1Lm, ~J§i~fiJU B"J /J,~>f¥L~~1T lli~ {j_~~W:MI: ili ¥Lm, fiiU::klim 

a ,~lL*iI o 

4' -=:f 4ij: 100kg 7:li m 8 '~ ¥Ll1I q=i ~ lrf:r-=§ ~f'EJ-=f ~ 2 3t O i4J-,~ ¥U¥fr n T 

25,__,27°C~{4r:f:if~ 30-----'45 /J,Bt a 

5 ' lfx. ili tx MtH ITT ,Jjf ¥L ;f_lL fJn A 0. 5 kg Na Cl, 1m tt j:)J ~ J§ ~ 1T ffi ~ ' 1# jlj 

::kR~5o~lli~~ITT::kR~R~nr4t~~2O~0 

6, fJQA 200 kg 1J<to 2.1 kg rr~Mll7'J, ~J§1itlA~ii:-t:JJlU ITT-=f 5 ... Am:.WJ 

¥EB, ~J§fJQt~~ 1O5,_,14O°C, !m#, 1~-=fRl0:WJ¥EB~~~itJ§, f'Jf*f~thlJA 

m~{j_&Jl:~~tt,~itJ§ITT~M~~¢M~W,ffl~W~ITT~tt~fi*~' 

fJn Arr~ M, flJ ~ffi iu, P>G% , ~ J§ ~ ,~ x m tiElt o 

~ nffi {91J 2 

1 ., ~ ~ Jjfil {JIJ 1 Et<] 1J1t p)T ~{i Et<] VZ:tff ffi ITT ft ¥L 0 

2, ~4J-R¥U'4'-iPJU 4O°C1cki, fJ0A 1%ITT¥L1~~:f□ 3%ITT¥L~ffi1tMtrU, 

fr 42 °C :l:if 3'Fffi q=i ttM 3 /J, at, 1ij iUJcR,~¥L o 

3 , ~4J-AR Im ¥Ltu J5)G / J, ,Jjf lL :lik: , 7J< m-fJo ~ JU 5 0 °C {j_ {@~ R ,u~ lL l=P ITT ¥L 
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m~I:~ o ~~1ijiU Ef>J/J"1Jl1L~:iti:--tV lli~1ij¥Ll:kR~,Ll~ o 

4 -. fr -;k !fl. I~ ,L 3¥.fL q=t ~ )]Q Mg2+0.001mol·kg·1 
-. Ca2+0.002mol·kg·1 

-. 

Mn2+0.00lmol·kg· 1 
o 

l'lJ ~ ~ :1JO l¥J Mg2+ey ~ £ MgSO4 BX MgC}i; PJ l:J-~ JJO $"J Ca2+ey l:J- £ CaC}i 

BX CaCO3; pJl,j_~:1Jo!¥.J Mn2+eytj_~ MnSO40 

1'!.tJ§r4Ii: 100Kg -;k.Rm s /~¥Lffl 9-ltif4t~afeFf~ 2L O ~,~1Lffrit-=f 

26°C±{f~fffj±{f~ 36 /J"B'J 0 

5-. If£tf-L~M:tlf·ft',.H~,L*fr:1JoA o.s kg NaCL ffii-f-~~J§ill1Tlli~, fijiU 

-;k.RfSo~fu~~l¥JARTS~~T4~~~20*o 
6-. JJoA 200 kg Jkt□ 2.1 kg rrtlDt!1'J, ~J§ffuA~Witls"JfS, :WJ¥EH, 

~J§JJot~~ 140°C' ffit-¥' ~f SlO:Wlim%~iHtJ5' fIH~t~tboA:WJ3ffitj_&_ 

;tt1m Wcf4 c :!m ~ ~), ~ 1-t J§ 1¥.J ~ *4 ~J& 14= m !zt :flt[ , ~ !ztJ!][t,zf ag 1m 3¥4 :itt1f * ~, 
~Arr8D, W~ffi~--~%, ~~~ffi-~o 

~Mli19rJ 3 

~i ffl ~1~ -=f ~ MIH3'tl 2 B"J nr~ Pfr ~fij a{]-;k R ~ ,u~fr, 1'!.t J§ tri Mg2+0 .oo 1 

mol·kg·1
, Ca2+0.002 mol·kg·1

-. Mn2+0.00lmol·kg·1 Er-] bt-WtltDA Mg2+, Ca2+lll 

Mn2
\ W~ 2%1¥.J~tifrfi~at'fil-=:fi~o ~i1m,Ltfrir 26°C:l:{f~ffi:!:{f~ 36 /J"Bt, 

~ ili 1¾:M:!,zf ${]1~¥Lffr;boA 0.5%NaCl, 1JR:tt:I:~~ J5:iti:1T IE~, fijitJ-;kR f Mo 

~iffi~~l¥J-;k.RfSJJ!{irr 4°CM1.t 20 ~o 

~imZltt,zfg{J-;k.RfStJJW, If}l S0kg -;k.RfSl□ 16kg :WJim, 3kg ~Mt, 

10kg ~Jl~\§':WJ3ffi, 1.6kg rrtl®ffi, 0.8kg ~~M=m, 3kg ~_M_, 1kg ~mf Lj_ 

&. 10kg ti}J ~ r- it-=f iiR 1-t ffl i=p , :1JD ~ ~ 11 0 °C {t ;tt iiR 1-t o ~ ~ 1-t:tzf E8 ~ f4 ~~Jrx: 
1* m !zt :flt[, ftJt 1L 1-t C ~i 1L1tPf 1¥.J 1m *4 Jtt:{r1;&~ , 1:1:Jt Jli:1;&~ ti,~ at no A o .3 kg 

E8lrt!., ~~ll~o :!zllll=tfijiUJxl~&.D~~Aii~EflWtti-JcRfSo 
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; ALTEMUELLER PATRICA A,; MCMINDES MATTHEW K) 
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1.m~~~~tt~tt½~~7i"*,ffl~7f*~~=~~&~aI 

~~~~~£~&n~~*r*~~~¼~##, ~~A*~~*~ 

~*~*~~-~~~~tt~¼~~£0 

2 . .ifX.:flJ*✓t<. 1 Mi 7j"*, * it fo)f~&;tta1t ~¼: a~., ffl~~•*~~M~~~~~~oo~¼~-oo~¼; 
b ~*~A~, ffl~-~~A~~I~ffl~~~~' ffl~«~ 

~A~~~~~-~oo~~~oo~~A#-,ffl~-~oo~~AT~~ 
~~~-~~~~~~l+¼~B,ffl~M~~~~~~~~~AT 

~~Eil+¼~B,t~~~~+~~¼~B~~; ~ 
c {l*4J#-, .P}fi!.;i:l~1ft-f+1=j p)r~~½~c.,xf, Jt. 1f fo)fii.;i:)tJl-4-fi{f. 

~ffl~~~~~~M~~¼-~~~~--

3. ifx.:t'J** 2 aJ.J 7f *, Jt- it foJr~~Jr~-m a{] $/iL~~~){} -=--+1w1oo~Jr 

5. ifx.:t'J*;j"<. 4 ~ 7i"*, Jt- 1f fo}f~±~Jr~ f1{J $/iL~,tt ~-.AA;l:j Ao~ 
~Jt-37-.AA;l:j ~ 0 -1~~0 

6. ;f;x.:t•J** s a{J7f*, Jt-itfoJr~±~f~a{Ji/iL~ftk~foJr~Ao .f.. 
fo)f ~ tB o ~ fu7 JJ;J ~Jr t1iL 

7. ifx.:t'J*;t<. 6 a{J 7i"*, foJri£.7i"*~ ~J1;1~foJr~tt1tJ1-tAA~~~ i 1J 

tf17 Ei ~ 4h ~ ill.½. 

8. ifx.:t'J*;t<. 6 a{J 7i" i¼, Jt- ,t fo/f ~~;i:tJ1-t*A~¼~ -m•J tf17~* .f...0,' 

2000 Jt a{J -r- 3:5J jy -tJJ si £ ~ £ .0,, 1 7 % ~ -r- ;:5J .if J:t 4t-1.£ o 

9. ;tx.:f'J*;f<. 8 ~7i"*, Jt-117 fo/f~~~1-t;f-A4h¼~t1Jtf17~½i-:q~ I 

f1{JI•M~OO-ffl~~~7i"~~*~~*f1{J¼~ff-. 
10. ifx.:f1J** 1 a{J7j"*, Jt-i:rfot~*A~½~*t#:t&m: ~)lt-. .:£. 

2 



Motif Exhibit 1002, Page 791 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

200780027323.8 

~,~Ji.-~~- ~a~, ~*'*ffl- ~~, ~*•-~•~,# 
:f , ith ~At, 5J:a ~Ji., ~ Jii, + ½, ~ ½, ,~ ½, k *a.* iEt.¾-4h o 

11. ;fx.;;fiJ** 1 a"J7;*, rJrj£_7;*:i.£e1.t1r,t±.-ttf-tl::z.]if1~~1'-# 

#J~*~##~ffl~~~*~##m¼, ~r~~*~~~~fr~* 

f=J if Mt a"i M ¥11tA.k4h * f=J t 1J J1J:? o 

12. ;tx.3!:1J** 11 a"J 7;*, -1-- ,t fot~#J~*~ .t-t#~ m: •-1-~, 

·*~-~-~**~-- ~**~- ~**~- ~~*~- ~·~* 
~, ~Pi£iA*~ -- ovovitella, ~pJt,i;4*(=J, **~ J;f<.*~, ,ft:r~riti;4 
*~o 

13. ;f:x.3j:1J** 1 {lJ 7; *, -:A-1f P/f ~.tJi.~* ~ .tt# ~.tfr k.ii. *~ ,VP 

,J, ½*~ 0 

14. ;tx.3J;1J~-4"<. 13 fr!J ~*, f)f~-t1i4h*~ ,t;;f;t4j3i@.4°fr:$L~*EL 

15. ,tx.;;f1J** 13 a{J 7j" *, Jt ,t VA f-4h~it, fo]fj£,,tiAh¾ (=J .tt'f4J!. 
l)i9 40%- i9 75%a"i*~~ a 

16. ;tx.;;f1J** 15 a"J7j"*, Jt.,t foJj-j£_,tJi.4h*~;t,t;j;f~¼*~lfi, f;t 

4'¼, di, m, ,fl:?~f i{I.o 

17. ;t;x.;;f1J*;t<. 16 {t{J 7j" *, Jt 1f fo/f j£_;f;iAh* ~ i,t;j;f ~¼: 
a f/4 f-~~-i-t, i9 45% - i9 65%afJ k.ii.*~; 

b v:~ -t4h~-i-t, i9 20%- i9 30%{t{J ,J, ½diJ m; 
c vA-f-~~it, t9 10%- i9 15%at.;,J,½j;tt¼; ,fl:? 

d vA f-4h~it, i9 1 % - i9 5%flt.; ff jfto 

18. ~x.;;f1J** 16 {t{J 7J *, Jt. 1f p)f j£,~4h* ~ ;tf ;j;4-i3i ~¼Z4~..:::.4i3 

,fl:? L-4-Jv'c.~~Q 

19. ;t:x.;;f 1J*✓t. 1 a-!J 7j" *, Jt.1t foJrj£_.:J:tf-tl:: i~Jt.j; t9 90°c - t'-1 1 so 0 c 

ilr1 /Ji fJ ;I;; i9 500 psig - i9 1500 psig o 

20. ;tx.;;f1J** 1 afJ 7j"*, Jt. ,t rJrj£_#J4#J ~ ~ m 1£~J]JL ~ JJt, ~ ~, 
;j:JL;t~¾1f flt.; ~ , &.'e: 1f1 {t{J ill¼ o 

21. ;tx.;;f1J** 1 a{J7j"*, Jt.,t rJrj£_#J4h ~1t m ~ m VA ra-!J#J4h: 

3 
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#, 4, ~+, ~k--~~~4h--~~o 

22. ;i;x.:3f1J~* 1 a"J ;t *, Jl:. lf fJr~-.i:t11 ~ t11¼4hBi ~.t"5"-~ :i a"J 

23. ;i;x.;j;1J~* 6 a"17i*, foJr~7i*iE~:r"5"11!.~;tiJ1-l:At4-h~,~11f,,JJ1µ 

1fJ ~ ttJftf.ll½ 0 

24. ;y;x_;j;1J~* 6 a"17i*, P}f~7f*it~:f"5"1J!.tt;tf;J{tA.t4-h~EJ{fi1JJ1µ 

1fJ ~7J<.~t11½ 0 

25. -.i:f.ll ~ f11½4h, fo}f ~f.n½4h ~½J!-~ ,£.*_t_~t 3f.a"J ~E7 !f i1t 
El<} tt iftJ1-t:i* EJ Jfff. {filj i:fp 0 

26. ;i;x.;j;1J~* 25 a"J ~111 ~ i11½4h, fJr~f11¼4h:it ~½~4-h ~ o .. 
27. ;i;x.;j;1J~* 26 a"J-.i:f.ll ~ i11½4h, Jl:. lf foJr~f11¼4h ~½!◊ 40% -

i9 60%~:ia"J~;#J1-ti~~;fff.1/f1JJir, ~ai◊ 4U%- t1 60%Y:ia~ ~ o 

2s. ~x.:3f1J** 21 a"1-.i:t11.~t11½4h, foJr~i11¼4hiE~½YAi.ll½4ha{] 

-.i: :i it, t-!; 10% - t-!i 20%a{] JJ~ M"~ 0 

29. ;i;x.:3f1J** 28 a{]Yi.ll~i11½4h, Jl:.lf fJr~~iftJ1-ti*~lfff.ifi1JJ1a ~ 

½~ffil~I•AA~ffi-ffl~~a"J;tA,£.~_t_~~a"J*~~·o 
30. ;i;x.:3f']** 28 a"J Yf.ll ~ fll½4h, Jl:. lf foJri£..~.#11-ti*EJ lfff.*1J J1µ ~ 

½:k..a*EJ, J;t;t¾ .. ur, M, ~~t1to 
31. {x.;j;1J*~t<- 28 ~ ~t.ll ~ i11½4h, Jl:. 117 foJrii,~;itJ1-ti*~ lfff.*1J J1µ ~ 

a i,A f-4hlfff.it, i◊ 45% - i-!; 65%~ :k.iL½EJ; 

b vA -t-4-hlfff.it, t-!i 20% - t◊ 30%a"J ,J-. * ur, M; 
c vAf-4hlfff.it, i-!; 10%-f-!; 15%~,J-.*i;t;t¾; 

d VA -t-4h!~(it, t-!; 1 % - i-!; 5%a"J if ~0 

32. ;i;x.;j;1J** 30 ~-.i:f.ll ~ i11½4h, Jl:.117 foJt~ ~ ~ m 4 ~, # ~, 
At+ ~ " j(,~ ~ , ~ ,~ ~ 0 

33. -fx.:3f1J*~t<- 29 a"J~i.ll ~ t11½4h, foJr~-.i:t.ll ~ i11½4hBi ~½~ ~ 

t11¼4h o 
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34. ;tx.i1J** 33 f!{J ~ill.~ $ll.¼4h, * ~ ftJtit:4r ~il1¼4h ~¼# 
*' R~JJ~~_r_, ~Alt_. ~?f1J, ifP~£~~ o 

35. {x.i1J*;JZ 34 a<J ~ill.~ ill.¼4h, foJt~ ~ii!.~ ill.¼4hit ~¼i.£~ 

$5f!{Jk.E-*E7o 

36. ifX.:f'J*;JZ 35 a<i~ill. ~ ill.¼4h, foJt~~ill. ~ ill.¼4hit ~¼.:tit~ 
1-ri?f1J, 1J<., iftl#iftl~ m-t-# 0 

37. ;.f;x.i1J*;JZ 25 a<i~ill. ~ tll.¼4h, foJt~~ill. ~ ill.¼4hit ~¼~~ 

38. ;.f;x.i 1J*✓t<.. 37 f!{J ~ill.~ ill.¼4h, Jt- if .P}f~ill.¼4h ~¼iJ.; 40% -

i'-] 60%~ i. a{J tt;i=tJ1-ti*~ ~-$tJ J1i:i, ;fPi'-} 40% - i'-] 60%~ £ a{JJ;''¥-~*o 

39. ;.f;x.;f1J** 38 a<i~t11.~t11.¼4h, -it-if foJt~~;tti1-ti*EJ~t1JJ10~ 

¼vA ffi I a{J1£1%tJ1iVtm-m1t r]f:fflj~fi~ ~ i(.~,$.J:.xf ~lr-J~~ if~o 

40. ifX.i1J*;JZ 38 f!{J ~ill~ ill.¼4h, * if fo/f~~;#;J1-ti*~ ~tu J1i:i ~ 

¼ k.ft_ * E1 , iitt71'", riJ jjJj , ifP if Mi 0 

41. ;,f;x.i1J ** 3 8 a<i ~ ill ~ i11.¼4h, Jt-~ foJt ~tt ¥J 1-ri* EJ f/i t 1J J1i:i ~ 

a vA-f-4-h~it, iJ.; 45% - iJ.; 65%a~ k.E-*E-1; 

b vA-f-4h~it, iJ.; 20%- iJ.; 30%a<J,J,~rilm; 

c vA-f-4hf/iit, iJ.; 10%- iJ.; I5%f!{J 1J,~iittJJ'"; 

d vA -f-4h)yi"it, iJ.; 1 % - iJ.; 5%f!{J if Mio 

42. ;fX.:f1J** 40 ~~ill~ tll.¼4h, -it if .P/f~ .. ~ill.¼4h ~¼# 
;rt., R~JJ~j_r_, ~AJ! .. ~?f1J, ifP~~~o 

43. ;.f;x.i1J** 42 f!{J~ill. ~ tll.¼4h, F}f~~ill ~ill.¼4hit ~¼t.£~ 
$5 a<J k.ft_ ~ E1 o 

44. ;tx.;f1J** 43 a<i ~ill.~ ill.¼4-h, rJt~ ~ill.~ t11.½4hit ~¼.:tit~ 
1-ri?f1J, 1J<., iftl,rtifP~ m -t-# 0 

45. ;tx.i•J** 25 a~~i11. ~ i11.½4h, rJtii.~in ~ tn½4hit ~¼;;f7J<. 
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46. ;fx..;f 1J~✓t<- 45 #J-f:ill ~ ill½4h, * er fofr~ill½4h ~,¼i9 40% -

i9 60%-f: i. #J jt;f:tJ1-t*EI Jti1J tfa, ~i9 40% - i9 60%-f: i. #J~7J<.~L 
47. ;i:x..:f1J~;J"<. 46 #J-f:ill~ill½4h, *er fofr~M~1-t*E1Jti1JJ1a~ 

¼~m1#J~-AA~OO~ffl~~#J~~£~~~*~*~ff*o 
48. ;fx..;f 1J~✓t<. 46 ~ -f_" ill~ ill½4h, * er fofr~M-tti1-t* ef=1 )t i 1J tfa ~ 

¼ k.Jt * ef=1 , 5>tt¼, ti1 m , ~ tt tf! 0 

49. ;i:x..;frj*;J-<. 46 #J-f:ill ~ ill½4h, * er fofr~tt-ttJ1-t*E1 Jtt1 tfa ~ 

a fJ.-=f-4hJtit, i9 45% - i9 65%at.i kit*EI; 

b vA-t-4nJtit, t9 20%- t9 30%~,J,*tiim; 

c vA-f-4hJtit, i9 10%- t9 I5%at.J,J,*5;tt¼; 

d VAT4'hltit, i9 I% - i,!; 5%atitf ffto 

50. ;i:x..;f1J~;J-<. 48 ~ -f:ill ~ ill½4h, Jt. ~ fofri£:t ~ill½4#J ~¼# 
1ft, JJgJJJ~~.:c .. ~Alt:t ~*'J .. ~.ft..£~~ o 

51. ;i:x..;f1J~;J"<. 50 at.i-f:ill ~ ill½4h, fofrl!,-j_" ill~ ill½4h~ ~¼kit 

~~*~Q 
52. ;i:x..;f 1J~✓t<. 51 at.i-f:ill ~ ill½4h' rfri!_-f:ill ~ ill½4h~ ~¼-tit.ft. 

1-t *'j ' 7j<.' ift] ;tf;fi:r~ }f] ,t--;tt 0 

53. ;i:x..;f1J~;J"<. 25 at.i-f:ill ~ ill½4h, * er fofri£M;f:tJ1-t*ef=1 Jti1J i?i:rir! 

tt&«~I*~' ft~M~~*EIJtM£~~£*~~*#i*ef=Jff 

ff! 0 

54. ;i:x..;f 1J~✓-J"<. 37 at.i-f:ill ~ ill½4#J, * er fo}fi£tt;f:tJ1-t*ef=J Jtt1J tfi:rir! 

tt&«~I*~' ft~M~~*EIJtM£~~£*~~*#i*ef=Jff 

ff! 0 

55. ;i:x..;f1J*;J"<. 45 at.i-f:ill ~ ill½4h, * er fofri£M ;f:1;J1-t* ef=1 Jtt1J tfaif! 

il&ffi~I*~' ft~M~~*EIJtM£~~£~~~*~*E1~ 
t'(! O 
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*~* t:il:~ ~Jl5J ftl 
[0001] .it_)t 2006 4-- 5 }1 19 El -tl.x. 61 :k ~-½ ;f1) if* ;f ~ l l /43 7,164 61 
~j)~illi #~-½ ;flj ~ l"ff o 

£ ff/3 4j % 
[0002] ~it aJJ.tfl-#t-~tJ ±i1½4h~~t, Jfff.ii1½4h.,tf.~;it t 1J tfo .. 1~* 1M 

t?o .. ~p ~ 1t iil Tf-J t 1J r.f1:7 ~ a1 JfJ ~ o ~it aJJ j£J;l -#t-JfJ r t 1J ~ 1~½fl1 ~-tJJ;;f 

a1 (shredded)-~t, Jfff. ill¼~ ¥i if* o 

~ff/3 ;irf* 
[0003] ~,£. a;J a11t*if m:J Jt.;jl=- tt¥v1-t~ t, Jfff. t 1J t?a-Jt it...Jtx..~t itJ1-t~ tJ 

Jfff.~£0 #~~*' ~-+~~if-~, *~aJJ~-#t-7~£~if*, 
Jt:. JfJ T RT~+ ~ F ft ¥-v 1-t ~ ti Jfff t 1j J11:1 ~ ~ Yi a{J l~ ti:. (grain) A Jfff it; (texture) 

-ff-~f :4 J=. ~ itJ 1-t ~ ti /fff 1M r.?o 4t .t~ A Jl. * 1=i 1~ JJJL Tf-J - ik a1 aJJ ;;ff) -JFJ ~k a1 tt 
:ttJ1-t½ ti Jfff {tij tfo o 

rooo4 J -t:-i¼" ~t itJ "~¥i ~ ~ J11:1 a1 r j~ i {-t- a14h J-2 H .. Jfff. 0 ;r- 4h a1 ur ~¾x tt 
it;~ 'f EJ ? 4h a1 r.?o Jfff ~ x.. o ~t ii] eAt~ ~ ;(} " dT 4h J-2 ,t±Jfff a1 iil½ 1tr1 5] ~ 
a1 *~ii~% ~-M-i£. -i.}J % :fa p ~ .. {Yl. ,Jt.. ~ P)f % ltr1~%ff14h Jfff. ~ 1t1. II 0 

tt itJ, -g,o International Organization of Standardization fo)f ~ x.. fl1 , )t "tif 

;ffi-:fJtAt a1 .. kk '.tit tr1 :fp , 1r1 ~o ½~ a1 if; , ;iYl '.tit a1 ;fP PJT '.tit aJ.i ~ 1: ~ 1tr1 ~ Jt 

a{i~t?oa{i fo)f*~liL~~;faiti~(JtA~~~~drl)~ 1r±" o VA r -t:-w- ~]fJ -t-~¥i 
~ y3 A"~ itJ "te, ~ {i"J -ft1J tfo # ,tE: 
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*i5•t1. {!'~ 

:1-f ,f.:/J av 
Jvt, t1. av 
~~eav 
r?ot 17ili- av 
fi!i~av 
~~av 
tt¼tr-1 

-1L JJij ~k. av 
{*Jvtav 
!b~tr-1 
i..t ,it_ tr-] 

ittJl-a"J 

*4k.#J 

-t- a1 
5ifi,t1. tr-] 

JJ~ Jlt ~k a1 
~ l!l a1 

~I 

*4hM~7fJ$--j$Ja'-J rti~t1J~ 

fft~av iihif a1 
~e)*~a{J ;y#J~a"J 

n¥f-a1 ~ ,t1. a{J 

Jt/~~ a1 i .:JLa1 
JJ~:ttav 4't~ka1] 
:ti:.~k a1 AtR*av 
.Ej-ff {,"J *~~ka1 

iiK ~l:tJ a1 
w! q, a1 (Sparkly) 

n W-a1 
~;t*~k a1] 
i JiJi av 
JJ~tta1J 

~tttfff a11 

#J&.~k{rv 17***1 flt #Jt~k a"J 
i,__ta{J fll~MJ 5~;fPa1 
~av ~o {t ffi:. :ffl9.: tr-] {]!] av 
.Jf-~av t~4tav 5;Jzav 
i ft{r~ )j,-~ av ~tta"J 
:Jt a{] ~tYLPi1J av ~lJJav 
-~-i1·av /fl );K_ • JR{rf] JJ:J 1:J a1 
*4tav ~f ~ka1 fJ;ffeJ tl1 

JG i~ #t ~kAh a"J ita!i J~{fav 
-e --q av /.;Jk 11.I. ' -:koi~av ~~a1 

J=\- ~k a"J ~ 11t a"J Jtit a1 !kt #J a"J 
[000 5] A.1f1 t:.i i§:.:ho :it.xi-~t i±J a{] * ).i., iE1 :/4 ~t ¥1 .£ -r ~ ffi)f av~ J'p 17'1 ~ 

(substance), * B.t-tr-#¼1J J2i:r ~#-#¼1J J'p, A-JfJ a1 ~ -#¼1J J2p ;j:P ..@..1f¼1J J1µ, Jt. lf i@. 

:i±/Jo .J:.. YA .l_ 1f¼1J &-. :ltf; ~ J2p ~ * ~ :fe... Pt~ J2p 4h fff El{] ,t±fff rfrJ 1-t m ~f 't k av 
~ :h 0 ~p#~Jt.av/ffe:;;J+, ¼Aav~Jt]½,!;4-, JJl-fG1t1J, 1f5tt:ff1J(stretchers), 

Rt R* ·>t1J tr-11J: Jt] JJ:j ~ foJ -r ?k ~ ~ J1a a1 * Jte. J1f ;t±] ~t 1if. o i@. rf , J1f ~±] •t1.~ av 
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:J!f{'f 0J1~ 

l,l}~.!f!I' II ~af ~Wful,lJ':t}cyrii114ul,l}r;i,J,fy4tW~~u '-Pn~'t -f-W W. [LOOO] 

O ¼ . t)L, ?fr- ffff, • 41} 

~~~'t,I}*~'~#~ -~m·t,J}~ffl'~~-~~'9o =~~ 

'*~~#9o~k~~~W '~· 
0

¼'~?fr-~~ 't,l}?tt-~~'t,I} 

*~ 'M~~.,~~~* ·~W$ '~**~ 'M~~ :4~ '* 
~M#4?tt-~~$~~W~kM~~~ '~~ 0

¼'t,l}#~'t,I} •• 

' 41} ¥r-{f.f.~ ' l,I} tr.t; ¥r-¥:r ~W¥ ' l,I} ~ ~ $ 0 f ' t,I} ¥r-~t.- ' l,I} lili ~f. ' 41} ~ ?f 

:*~cyrWlrl}##~k~~rwW '~-
0

¼'lrl}ef~~~~~'lrl}~ 
t 'lrl}~~·t,l}·~'~#~'~#~'t,1}#~'41}¥.4't,I}~~ 

'4!}4ffl '41}~'41]~·41]~'41}~~ =~~~ '4~ '~~* "M 

"¥ l,I} ¥. Jr: ¥-!f 49 ~~?fl~ lf ?If "ft -tf-f-¥ ~ ~f ~%'!-'?¥'tr¥ ¥i ' .. ,lf ~ [9000] 
0 ¥.Jr:9~41}~W±~lrl}~W~~k~941}~ 

~~~~~,$~ 0 W#Y~~904!}~~_fr:~~~W~o~~W-* 
'"¥ViY t,9 ¥. ~~ W ~~if"~~ '~'¥11

~ t,IJ ¥. ~'¥t--l4 ~ Jr:ii" fyf: ¥~ W. 0 l/"!¥ 

t,1JHkT~~4T~WT~~W#t,1JW~ffW#~~~~~~~t,IJ 
--k~1ff¥ .t ¥ *~~:rr~?6'f")r;~f-

0 -1M/'f11 trfW?f4¥'(:lr~f:Y.-t~-:lf¥~~ Srrf1¥ 

8"fZtLZ008LOOZ 
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;(£ ;tJ.. :h ff/... ;tJ.. 2t. 

r t-t# a"J 1t /:J 

#& if!J it -;t a"J 
1fJ ~:k.~ ~4f§1] 

~II 

;l:i!i,t1. a"J 

Jl£;/:M1"1 

~·r±a"J 

~JJ£~a"1 

* rtJ ;J:k. aJ.i 

*'11 * a~ 

-1LJJ~ ;J:k. a"J 
f- a{J 

2(_~-3'.. 

tf ff! ~:k. al.i 
J;_t;t.aJ.i 

[0008J ;f-.2(.SJJ aJ.i-+-:Ji"~J,l*)f] -t-1M~~ill ~tll½4ha"J-:Ji"i¼ 0 ii-:Ji"i¼ 

-~ t!A~: i@.itJ.li~lJt-Ji;(£:!l ~ a"J ).ilLJt.~J.li /J ~14 r-ttf ~ t1i.4h~lfu t,t 

#, ~*~~~£;f...i~~a{J~~~~~~-a{J#&~~tt4h~lfu~ 
p 

PPo 

[0009] ;f...~ SJ] a{J .n -+-:Ji"ooJ,,l*Yill ~ fll½4h O jj:~jJl ~ fll½~ ~¼ 

*~£,:f-i~~~*lfu~-~#&~~¼~~~£0 

m OO-iitaJ1 

[OO 1 OJ r!l 1 ~¥it~ ~1%tJHl?tm a"J.tli.ft r!l 1~, ij: ru 1~11 iF -:f-~ SJl a"J ** £;f... 

i~~a"J*lfu~-a{J#&~~tt~*~~£0 
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[ 001 1] ffi 2 ;f¥; i½ ~ {tORbtm tr!] t~ "ff} ffi 1t, ii i!l 1t~ -iF ;f: }l rh ;t...~ El}] {n ~ 

*.1..rfr-Jtt~¾~~£o~~~ffl~, ~¼tt~½~~£~¾~ff~ 
.fili ~ FJJ §; x. 3l f\ o 

[ 0012] m 3 ;f¥; i½ 5'r 111 J.li ;tl :tlJL MJ ilAJi f!J , ii J.li ;tJUtJL i:if ft) -f-¼ {-f ;ff a~ 
¾ ~ Jffi fr-J-t/f tl:: 7; * 0 

[ oo 13 J l!l 4 .t¥i f½ ffi 3 a'-J 5'j--~ l.li:tl~ I al.J ~ ~ ffi , ij: ~~ l!l ~ iF :tl*.t~ 

-1,.Ah(die insert) .. :tl*(die sleeve):f1=1;f:l.J!-4Ji.~(die cone). 

[oo I 4J rn s -tt'ii±'½ill rn 3 a1 ~\ 9-9 aJ.i ;t,t~ do l!l , ii1Jt~ do do l!l ~ -fFit.;tt 

... ~J!-~A~ .. ~~J!--~#~zM~~~~#J~o 
[001sJ oo sA -t¥it½I13 s aJ.ii.tkaJ.i:tt~do rn, iiAtWrdo rn~ iF~liL#Jifil.~ 

1=i iJt½ tI:: o z iaJ aJ.i ~ do 0 

~ ff,.ij if~ 
[oo t 6J ;t...~ aJJ .t~ * 7~¼ a<J ~ -tJJ i;f al.i ¾ ~ Jffi ill¼ 4h ~ m -r ± r -ft- ill 

¼~a'-J~*o~~~'~*~~tt¼~~¼#J~~~J!-~£,,f,..~~~ 
fr-J¾~ff~~M~~£~Jffi~£0~~~, ~*~~tt¼~~¼~A 
~~~~~~**£;t...~~~~*~ff~a'-J~~~*~~~£0 

(I) N#1-t-llf t/ $ f#/ J1.r 

[00 17] ;t...~ aJJ al.i £ ~ fff iil¼4h ½ ~**~ £~~~ -ri:-- a1 ¾ ~ it j!t aJ.i 
it :-i=tJ 1-t £ ~ Jffi t 1J ~p , :ki:i r do I ( e) tf ~ # fro .t¥i ~ o ~ 1f1J -iF ,t1. ~ ~ ~ ~ tf , 
~~~~*~lffi~£~~~~~~rl~tf#~fn*tt:~*fn£~fff 
#*fr-J*~~o ~~~M~~¾~Jffi~£~•~~#J~~a'-J7;~.J!-~ 
£~~~ tF- a-!i * ~ tt j'(i_, folt vA ~~ aJJ a1 ¾ ~ Jffi fil¼4h-~t J!-~ 1 oo%#J 
~~ttA~tt¼~~Jffi~~*m£Jffi#~o 

(a) ,¼4"e7/jj:~#,pj--

[00 1 sJ i:if ~ J.& ~ -t/f tI:: ~ * -r 1~m ~ ** ~ Jffi ti1 ½# A 5r VA !t. r it m 
-r ;t...~ary¾~ Jffit.R¼4ha~ it;ttJ1-t¾~ Jffit1J ~p O ~ t.~ifil. ~1~m ~¼1Jf- m 
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f.i4h a"J½ti Iii a"] A~, 1a ~:rt ;t,tE~.9:_;pf ;lFf ~ -4---~ a}] 4~J$\ ~;J .tll T, ;fij ftJ 

~m-1-t-~~~~~~~~*til!io ~~' ~m•*ti-- &½ti•.M:. . 
.:fL*¼ti J.lJl:.ifu¼4h~.:fL•*ti PJ"~»:1~ft] o ,tE111JiF 1t±'.fk~~~ tf, ii 
.:fL•*ti (dairy protein);lJ.:fUt½ti o i!iiJJ -'.fk£1t11, iiJ""1~ft] ~ m ~r 
~t ½ ti , 9P J* ½ ti . ~r ts½ ti , 9r ~ 4't½ ti , 9P i~:A~~ ti . ovovi tell a. 

~r ~ Jj~* ti (ovovitellin), 5l*ti 1*½ ti ;fo ~r ~ li~½ti (vitellin)a"J ~r ½ 

ti o .1H:,j,r, of ~Ai,tb ~ffi . ..nu.. ~'t ~. ~'t ~ (organ meat). ;;i:;t.;j:~~ 

~ aJ.i ~ • -¼~ ~ wt.m~ av i11. t,R ;fo k ~t * ti Iii i11.A a1 ~ * tJ Iii~~ tJ Iii A 
~, ~;lJ~~~½tJJ!i~£~-#~§#A~o 
[00 I 9] fo}f~ )t a'-J ft, of 1~ftJ ~½ti Iii Z7rMJ Jl:.~ A~~~" ~t-f a1 A 
~'" a1 .al I=- FR ,$iJ,r1. '.fk ~ 1,iJ ~.Afitlt • i;tA-'7t,. 1;..3flt • kii. tt ~-(i :ti:r Jl:. ~ U~ tt 1-(i o 

rao20J 1£~ tt~ ft, ~¼*ti Iii ~t-t#of ;f:¼oo tti. !El/;; uiJ mifil. it m 
~~~ttuM~~ffM~A,~*~m~¼~m~~##, of~m* 
ft] x.. JT~ 1f1J YA 1Jt :ill it ff ffj A O ¼ i! MJ x.. * 1f1J ~ ;j f FR ,$1J 1r± ~ £ 1f1j ~ ~f;­

Konj aclftit~~;f}t(KGM)di:74'7t, ~ 1,3 ifl ~4'Jt( tlJTakeda-Kirin Foods!£.? 

a1PureglucanTM~Curdlan), 4½--0---ft_.i$1t.~~. -t~.M:.:ti:r4X:.M.., 11111~1£-~¼ 
f1IJ m a"J ~£~~ ~ 1f; ~, .4---4~h\~l~.A..~ of Z-n i~~~ tt_,Jl,1f; a"J x..Jf~A-,t 

#a"J-1:. 

roo21J ~~**~~A~~~, 1£-tf-~ ii=f.¥. -cr1~m a"JA~jjji 't~t~-Jf; 
AJl-~ £-4--.J:.xt 3}-ir-J ½ ti tf t{f a"J tt ~ 4h o ,ff. T fiJ .tt.Jt~J~#i£i!A:-f a"J 
A~a"J¼i! a'-J '.fk1f1J 0 

Ci) f_iiAh :i: ti t-t~t 
[0022] ;(i..1f1J iF 1r± ~~~~ tf, :¥f1R-ftJ £ ~Y-#1-Zf m iA4h a"J A~vA ffJ A 
~¼½ti~~##a --~~,~A~~¼½ti~o4~~ffl~mA 

~tf~*ti~~iof~~:¥f½*•~m~~~o~~,4,ff.~ffl~m 
A~tf ~½ti ~a'-J i. of f.J t140% - t1100%~-f: 0 1£-.n -~£~* 'f, 
41£- -r- foJr1R-ftJ A~'f a"J ½tJ Iii a"J i. of f.J t-!J so% - t1100% ~ i. 0 ,ff. JJ -
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~ ~ 7i" ~ 't' , -lf ,,(f. -t- ffr 1~m A~ 't' aJ.i * EI Jw: ~ ;__ iiJ"" :h tt 60% - tt 1 oo¾ 
~i.o,,(f.~-~~7i"~'t',4,,(f.f-~~mA~'f~*EY~~~iiJ"":h~ 
70% - il.J 100%~ i. o ,(f...ij--~~7i"~ 'f, 4,,(£ -t- ffr1~}f) A71""'t' aJ.i*EI 
Jvf aJ.i i. iiJ"" :h tt80% - tl.J 100%~ i. o ,,(f.-1J--~~7i"~ 'f. ,4,tf. -t- ffr1~}f) 

A~ 'f a{]* t, }gf ~ -:1-iiJ"" :h tt90% - tt 100% ~ i " 
[0023] ,,(£;}* l:B 4h 'f 1~m MJ A~Pf ~ m $-#½~ av tluth o i!lii~F Ftl tH1. 
~~~,½~~~~~#~*' L*,~iL, ~ ... ~a~,~*' 
J]<..;fiL JtJfL lb#~< *~*»-, +t :f.. )T£1 JR)/.'t( canola), .g5J JJ!l it, ~ 1L, 
,J,~, ~*' JK*, k.*&.-'A-itt.½4h" 

[0024] ,,(f.-+~~7i"~'f, 1--A.+*~k.it't'~~-iiA~o ,(£.Ji-171,r-­
U.~Jt7i"~ 't', JAk.iL 't'~~iiA~" ¼~~1-'f m ,J,*aJ.J ~¾¾EYJfff 
a{] A~~;Ji5",J'· *ril M' ,J, ~~>t&..'A-itt.¼4h O uf m T ~~ fl}fa{J-rp~ ,J, * 
\1fJ jjj~ ~-if1J ~A'i5"Gem of the Star Gluten, Vital Wheat Gluten (organic), 

.ff}-#~iiJ"".:f.'f m Manildra Millingo ¼~~1l m k.itaJ.i ~-¼*EYmafJA 
1J-C':k.it*E1 ;tt#")@;-1'6":k..iL~~*E:1, k.it*~*E1, k.iLbt&.* 
~½~,.ff}-#~,,(f.T\lfJ#~o½~~ffmi*~~¾*t,}gf~A~ 
~#L*\lfJM~, ~~' L*~~*E:lo ,(£..fft-+~~~~7i"~'f, 
k.it##iiJ""~~m~~, ril*, \lfJM,3*~•&.*~¼~'f~-# 
~i#A53"--#t½" 
[0025] ,,(f.~III'f #~~~ m $-#:Jfdl.f ~¼*EI ;tt;ft~¼i!.~111J, *.N 
,r-~#fll¼~ o 

~-*ti~ ~-=-A¾ 
k.iL ~ 

kit .fL 

kit * kit L* 
k.it 7]<..~ 
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kii k* 
kii ~* 
kii ~* '"""'' 

kii At 
kii w* ,,,, 

kii w J ¾.. I""'"' I ' 

kii 1f-* 
kii ii#lii 

kii ,1-t.1_ 

kii ..fr_ -0 
~,~ 

kii jjSJ ~ ii 

kii Channa (garbanzo) 

kii iih Jit:¥t( canola) 

kii ~:!-
kii faJ E1 * 
kii qLm-

kii ~~fjf 

kii. ft:f 
kii Jt1t 
kii. ,J, *:fP-1L 
k.ft. ,J, *:fP½ 

kii 'J ' * :fT3 ~ * 
kii I J' * ::f0 J]<.;f~ 

kii. ,J, ¾..:fP k¾.. 
kii. ,J,*:fP~~ 
kii ,J, *:fP~¾.. 
kii ,J,¾..{o~ 
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U.S. Patent No. 9,943,096
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kii ,J, *3fo,W,* 

kii ,J, *3fo,W, 1J,, * 

kii ,J,*iP*;k 

kii ,J, :k3fojfi.ii 

kii ,J, :k3fo«i.1. 

kii ,J, *?fP* ii 
kii ,J, :k3fo5J~ ~ ii 

kii ,J, :k3fo Channa (garbonzo) 

kii ,J, :k3foid=J ~At(canola) 

kii ,J, ;;tiP;f..;f-

kii ,J, :k3fo\1,J El * 
kii ,J, :k3fo 1¼#:f-

kii ,J, *3fo-t.;f-:Jtj} 

kii ,J, *3fo+t:f 

kii ,J,*iPJL* 

kii L,4tio,J, * 

kii L,4tio$L 

kii L,4t3fo~ 

kii L*3fo7]<..~ 

kii L,4t3fok:k 

kii L*io~~ 
kii L,4tiP~* 

kii L,4t3foAt 

kii L 7'l3fo !E * ~ , ... .,, ' 

:k.ii L*3fo,W, ,J, * 

kii L*3fo~* 

kii L ,4t ?fP 17r? ,;; .;ijrtJ~ 
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kit £*~1l4-

kit L * ;j=o * .ii. 
kit L * 'fP .g5J )fJ ii. 

kit £*:fa Channa (garbanzo) 

k.ii. L*,fP)tb 1(;ff(canola) 

k.ii. L*'fP~lf 
:k..ii. £*:3fP~ El* 
k.ii. L*;j:aJ¼#Jf 

:k...ii £ *;fa ~j=-;;j:'j} 

kii. L*~ff:Jf--
kit .L. * ;j:o Ji 1ft. 

[0026] ,/f.~III~tiii£.a{J-lij:--,t-~~~~ 1:f, ¼*~ ,$;f-,t##Jill¼4hPJ' 1=; 

~~~~,~~,~-'~*ff~a*~¼~~-#~§#A¾~¼o 
~-+~~~~,:p,~¼*~m##~¼*~,,m-,~~, ~S,:3fPff 
ti O ,(f.1f,J 7F ,t1. ~ ~ ~ • t , -ft**~ m *-tJF+ ~*VA --t 4h m it t'-i 4 s % -

i'-;65%~ kit*~; vA-f4h,$it, t120%- t130%~ 1J,~~ S; J.'AT 
4h,$-i-t, t'-J I 0% - t'-J I 5%a9 ,J, JU;ttJ}; v:J, -t-~,$-i-t, t11 % - t15%a9 it 
-o,(f.~j£.~•-+~~~•t,~¾£~m##PJ'~¼~-~~, 
L - -f Jvt~•Ali4~~4~:foL - -f Jvt~-a9$11¼4h o 

(ii) k.ii.*~ #JFt 
[0027] ,/f.1f1J-if;-,t1.~~~· ,:p, :ko~~if~, ,(f.:}J}tB ~~ 1:f PJ'1J!.JfJ k.ii. 

¾ ~ * ~ , :k...ii. *~ * ~ , :k..ii.Aj} a* )fu¼4h O µJ"" fR,ijtt ~4j .t~-~ E.; 

:1-P~~*-"A~,-t- k..ii.(whole soybean).$t.:f-l~.itb kii..£~ ;f-,t;lj:+o ~#-:k.. 

it PJ"" j; M~ ✓if- kiL ( t!f , -=If£.~ 1~1$ :k..it), ifj" J7u 1-ti :k..iL, £. ~ 11}1$ :k.it 
a-1t-J11¼4ho 

[0028J -~rm i;, ~ 1J!.m k.ii.¾ ~ 4h at, ¾ ~ 4h1JG~j; -=IF ~lt1J<.~a9 

:k..ii.¾~*~o ~rtrJ,~~~~~~•~' ~}t_~~~k..ii.¾~*~ 
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200780027323.8 i#. lffl -=t=5 Jgll/48]! 

~~~*~kit¾~*{:J~¼~fiJ,~~kiij*~~¼~~kii¾~ 

* {:] lf €r-J ¼ :i-•:J,,· -ti◊ 40% Y :i o :Ji ~r, foJt 1kfiJ at,; kit¾~*{:] 1fu 

~**~~€r-J~~ffi~~-~~~~~¾~4h't1€r-J*{:]~~~~A 

~~~~£~~~~€r-J~~ofiJ-t~~~€r-Jkit¾~¾{:J~~~~rr 

9JtJro, 1fu-:ko, Solae, LLC (St. Louis, Mo.), -#-tA5SUPRO® 500E, 

SUPRO® EX 33, SUPRO® 620, SUPRO® 630, ~SUPRO® 5450 ~171] 

,F 1f1.~~~~ lf, 1kfiJ SUPRO® 620~-JfJ A.' -;ko ~~1f1J3fo)f#~o 

[0029] ~~J~, ~~4fkiti:tltm*f=1~kiL~~*{:]*~flyA1\*~~at,; 

k.a~~*{:],~~kit¼{:]##*~o -•*~'~*mk.ai:tl­

*{:]R·~~€r-Jkit~~•{:]~ ~~fiJkiLi:tl-*{:]R.£§~~ 

40%-f: :i at,; kiL~~¼{:], .i?..~~i~-1t*~t130%~ :i at,; kiL1J'"~¾ 

{:Jo Jfl -r ;f.¾t_aA 61¼ita1 kiL5tHm*E1 &v ~1f1J ~;f5rp Jilf.J ro Solae, LLC 

(St. Louis, Mo.)a¾Promine DSPC, Procon, Alpha 12:fpAlpha 5800a 

[0030] "iiT 1£-~J~1~fiJ kiL -f-~ if i1t11: ~ ~f i1t ~ Q -•* iJL, ~*~ff~ 

kJL¼{:]~kiL-f-~~~€r-J~¼4h~,¼it~kiL-f-~~~--~~ 

J~Ej 1J<.~t ¼ 0 ~~ l:f ' "~ i~J~l:j 1]<.it ¼"-•-t~ kit -f-Pt if i1t*~ £ 

j,· 5.0 £j9 8.0 Jt1J<../ Jt k_ji-f-Pt if i'(t {r-J#1J<..tie'.h' 1fu~:!~kit -f- 17t if 

i'(t*~ ..f..:J,,·t1 6.0 ..f..i◊ 8.0 Jt1J<../Jtkii-=fµt~if!.U1#1J<..~E'.7J o kii-=f 

~ff·4~-rkit*f=1##tf~:i--~~~~*Y:i~~l%-~ 
20%, 1JL~t1 1.5% - t◊ 20%, Jfl 1Jc.~t1 2% - t◊ 5%o "iif rr ~¼it~ k 

.a-f-~!fi'(to 1§,J-;kt:r, FIBRIM® 1260 ;fµ FIBRIM® 2000 ~ip]i1f:J ro Solae, 

LLC (St. Louis, Mo.)ftv kit -f-~ !f ~*-f;i;t Q 

(b)~;bP~~1j)-

[0031] ~#~/JoA¾~;r-:;:!i=r' ~ 4'--¾t~ al.J te: ~ ~+t,JL r~~/Jo.f..~mi 

if 1E&v1£-1"1" ¼¼{:] Jt t,t;i;t Q 1f1J 1o, ~ ~.:f5~it.J.Jt1f1J, ~it1%t!½..4h1f1J Jl.* 

i.R¼4h Q Jft.~1-t~iJ01f1j ~;rfiBHA, BHT, TBHQ, i'(t.1.. i: A, C~E 

Jl.*1it !i. 4h o YJ 7f', ~ ~.tfi ~# *1i.4h~Jtx.4h 1§,J 1o ~-¼ *~ Jit.~1-t: 1f,J 1r1. 
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200780027323.8 i#. lffl -=t=5 Jg12; 48]! 

m~~~~~*,±~&A•~~~½~, ~~~~-M~~~~~ 

¼~mtt½~f~. ~~~M~~•±~M~~~**~m##~ 
0.01 % - i9 I0%Y ;_, 1:IG~i◊0.05% - i95%Y:i, Jt.1/G~i90.1 % - i92% 

y i. 7J<.-f- aJ.i tn½HJ d\.,{4-,,ff. 0 

(c) ¼JJ<.-1: 
[0032] ~o*4.vU!!\4.l~A.~ r}fJ_2ffilr-, ¼½~mt-t~t:fP1£~~~thoA¾aJ.J 

¼JJ<.i~~**½~~- 7J<.~ro~~~¼~mtt½~~A¾7l<-½o -
~ rm 1;", ¼71<-;_~~t91 % - t9 so¾ y ;_ 0 ,/f.1~71<-¾~ -t!f- i:B am l:f , ¼ 
*~ m#;t=taJ.J¼7J<.;.~~t91 %- i935%Y ;_ 0 ~:rztJ~, ,/f.~7J<.¾~;j!f­
t1:: sm l:f, ¼¼~ mt-t#at.i¼JJ<.i ~ ~ t93s%- t980¾Y:i. ,/f.-!71J,F 

,t1. ~~~~ l:f' m ~*3 A-t!f- ti:: ~~-t!f- ti:: EL m ~ 1~71<-¾at.i O ,/f.I(d):;fp ~ 

~~3~#~7?±~tl::~~~*¾*tl::~*~~7F~~~' ~*ti:: 
4n *~ ¼ £*J:.it J} at.i tt tt at.i * ~ m 0 

(d) ¼§-El Jfi##flt.i*~ 
[0033] m -t-t1J~M ;;i:i;J 1,t;½ EI m i 1J a°i:i at.i ½±!. at.i -t!f- ti:: i±f-¥. e1M,¥f-½ EI m 
t-t#:fPJt.~ ~¾5l A~ft.½~(EZP, A¾ft¥¥-~ ), fJ.1Jt.i!..it~ A¾~t½* 

MAT~*~*Eim##ffl~~o~¥f-~~*~*~m##ffl~~# 
.fiiJ ~At-t(hopper), ~f T ~*~ft.A¾ J..J... ii";tt-t EJ 71<-¾-~ 5 J A f}HftJ,tt~t 
(pre - conditioner)vA :ffJ Ai.£iftl j;; at.i ¼~ m #;f:tWt.½4h o P,).{J€i ¥f-i.£iftJ j;; 

at.i t;J-#~A-l]f-J.3i;f9L, ,/f.,t!f-&ifJli af) ~J;i;f (screw)?±~ ;tJL;ttJ.li :/J r /Jo~~ ~ft. 

½~~MA~*~tl::~.•~~, ~¥f-T~*~*~m##ffl~~A 
-t-l~A{!f-&~%, Jt. l:f 5 I A71<-¾*/Jo;t~ i--:,( HJ A1Z-if.-1Jf-tl:: ;;_k. ;tz#"---tlf-t±: ;;_k 

1f i±-tlf-tl:: J.li;i:l~Ji ~ -Jr -t!f-J.li;tJL, MA e1 ¼ Jl-~ £*J:..xt 3} aJ.i ¼ ~ tt tt 
at.; ~t ;ti;J 1,t;¼ f=J Jm- -$1] a°i:i aJ.i -t!f- ti:: 4h o 

( i) -t:if- tl:l i±,r.¥. aJ.i ffe-14 
[0034J m -t *~~~It\ aJ.i-¼i!. aJ.i-tlf-t±:-i~~ ~xx.~, 59l~J#-t1f-lli.tJL, 1111 
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200780027323.8 i#. lffl -=t=5 Jg13/48]! 

~a, ~a:k ~-V:f1]~4,600,311 ½ rfr#ii.o ½i!MJ rp~ -11}t±:i~~a{] ff!_j- ~ 

111
] ~At-Clextral, Inc. {Tampa, Florida).1..Jr-a'-JCLEXTRAL Model BC-72 

-t3}J..E.;f:JL; 1:-~dJWenger Manufacturing, Inc. (Sabetha, Kansas).1..?a'-J 

WENGER Model TX-57-11}1.E.;f:JL, WENGER Model TX-168-73}1.lifJL, ~ 

WENGER Model TX-52-tJ} & ;f:JL o 111J ~, ,,(f. :k ~ -t '1=1] ~ 4,763,569, 

4,118,164~3,117,006½ 'f ~~~±tm -t- ,4-..~a}J a'-]*~ 'ttJ¥.A3}1.li;f:JL, i~-t 
,1=1J~iiAif#-~I m ~t½ .f..~k 'f o 

[0035J xx.!h,J;f:f-t3}&;f:JLMJ !h,J;f:tiif V:-A;tm M ~;tm.&.a'-J ~ i{i] ,,ff.~ F9 ift~t O YA ;tm 

M~i{i]~~#~~##~~~, ~~~~~i{i]~~#~~##~xx. 

ilit, o -tt J..E.;f:JL aJ.i ~ *.J;ff ~ xx.*.J;ff ~it.Ji.Pf tR-i%44= ;t. aJ.1 i~ ¼ ?k~; ?A~, 

~~ 't ;I;; it250- it400~t/j}(rpm)o -~.!{£., ~ !k;f-;f:filit}f :/Jaa-j", -#} 
t±: 4h f1'-J iBf AJ~ !Yo .f3} ±ti~~ ~½dJ .$h~!i;JG;f:f~~"--£Jl~{t-J *.J;ff, YA &.~a 

-t3}t&~~~~~ffl#~m-t--t3}t±:tt~¼~##~~½~X~~~ 
lobe)~J-1'~ ~-bJJiJJUt(shearlock)Jt34 o 

[0036] -tt tl:l i~~-~ ~¼ j- ,t-i~/t.J'.§:t1J JR, ,tf.i!:iiAtt±: l.lifl~I ~ -Jt 
4'3} tl:l i~½i::. ro~ , ,,(f.;f:JLq:,#.&;IJ T ¥.f-~~ Jfff iirt.¼4h#~i.£i:ti!.J!_l:.$~/t.~'.§:t1J 

1K o -ffi=--ii~~ :/Jri ;t~ JR 'f a'-J )_ilii/t.-~1:t FFJ -:/JP 1& JR a'-J ).ffii/t. i%j it l 0°C~ it 

7 0°c O ,,ff.-+ ~ ~ ~ ~ ,r , ~f tl. -oo 5-J a'-J-ffi iirt.4h 1t ~tlil~ :i:lA1f t±: i~ ~ F9 a'-J 

l2}] ,t-JJP~~ IR, 1~ §:- eJ Jfff i?1J½4hiJi:iM.f..i"J 100°C - it l 50°Ca'-J ~.ffii/t., ft 1Jt 

:l'Z#--#} t±: J,k;.,,(f.it l 00°c - it l 50°Cfi'-Ji~Jt. T ilt.A-t3} t±: &-tl~Ji 0 

[0037] ~ J.E. jJ JFx.i:/c-f--if- $7 lEJ-;t, ~Jt\:, ~-;t ~Jt-, 1frj-l(o, ;fjf &;f;JL!h,J;ffi!,_ 

It., ~ a'-J itt.¼4h itl7':til/.l, ~ f!J.J 1J<-Yl7':tillt.~ ~ F9 :l'Z-1-$. fi'-J *b It.. 
[003 8] Pf ~f 1J<-i.i.A. £ -t3} & ;f:JL ~ YA 1J!.11L~ * ~ tt ;tt iirt.½4h 7J<-¼-#--vlitl 

¾eJ!fff~~~~o~;l;;~A:l'Z~-#}tl:l~~~~, *Pf~~~~M.Pf 
i@. ii1=i JJ111A JR ;tm ~ a'-J -+ A j- /i'-i.i. M-~11t ~f 7J<- g l A -ttr-&;J:JL M" o -~* 
iJL, ~ 'f a"J iirt.½4h ~¼i"J 1 % - i"J30%-j: ;_ a'-J 7J<-o ,(f.-,t-~~~~ 'f, 
M ,r a'-J iirt.¼4h ~¼it 5% - tt 20% -j:" ;_ ~ 1J<-. -~J~, 4'.§:~1J ~4f 1J<- g I A.f.. 

~-~MIR~~•~~itl~~ffl~#~~-#}±l:;~~?±. ~~~* 
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( ii) {f-~ a1 fJHftJ :ti 

[0039] ¥-fJHftJ,/:ta1=f, 44-¼¼~Jff.tt,l:t:fi=i1:f-:t&a1~11r:iA1J'"C~¼½~ 

J1f. a1 i~¼!fh )ffl ~~, 1=J 7J<.~~¾~, ,,(fj~.£:fi:i & :h ~14-~ 1%-#, rA JG if-JJ<. 

~~A:fi=i.$k1-tif--JJi3f:'j_o fYiiftJ#ffe~:tf hri{tt;f!j_tf i'(t;R;f:;f-,!:fifu¼4ha1'11'­

~;=;~ .£, ?k-¼~ a1~iiL#J~,r•t±. fYiiftJ,/:fB ~¼-+AJ +~rA1Jtitl¼ti 
J1f. a1 HJ :ti i~¼:fO½~ m We.¼4hii!i:tfJHftJ,/:f ~a1#~ii)-- 0 ~ a1-tiJ~ :f04tit. 

r j~J-t rk 2t , ;r.Pi -rYi iftJ # ~ a1 $. :i ~ -tff-& ;tJL~~.±. i. :f PI A -rYi iftJ ,1:4-~ A ife.½ 

!fh¥.*l..f..~~ta1M~~-at~~~o -&~i, *a1it.Jt.jJ~soo 
- 1913004½/'l}(rpm). 

[0040] im. 1t ~ ifu, ,tE. g I A.:f/f- tl:l i~~Z1Jlf i@.i:t-¥ffYi ife.4h 1=J 7J<.~( tzp, ~ 

5t:fP/A7J<.)-f.i-~~ tliftl :ti~¼½~ J1f. aJ.i )fu%4h 0 1/c.~J-t, ¥. fYiiftJ,l:ta 

t ~4 ~¼½ ~ J1f. &!J Wr.¼4hh11;t~_f_ i920°C - i9 60°CaJ.i jlh_}t, ~ 1/c.i&J-ti'-J 

30°C - i945°C. 

[ 0041] ~ -~u-t, ~t ~**ti l1f. aJ.i 1Yi ittAh itl {t 19 o. s ~4r - t'-1 1 o. o~4r at 
~a1iftl#,~ffl~#B&!Jit.lt.:fPX~~~o¥-~~~~~~-t,-¥f 

~¼½~ JBt a1ffl i'fu4h:itl.fti93.0~4r - i95.0*"'-4rat faJ a1iftJ,/:f. ,(f. t~iftJ 

,1:4- B 1=f --At YA •t.a ~~it ~iit.1~ f~ ifu!fh EJ ~ rt :fP / A 7J<..;J¾ Jij:k * 1Jri 1/& ' YA i5..f1J 

rJt~i~Jt. .. ¥-iII A£~4¼~ J1f. Jff.¥~J1~aJ.i-ttf-&;tJL~-=t.~, JJ<.:fPIA~itiftJ 

:ti r c l'?p , 7J<.¼ )fYi i~4h , Jf /Jr:i ~ aJ.i ~ Jt., JG-r- .t1t1-t1Jt:itl-t- ifu¼4h a1 ~liL 

#J~.~*~~~~~a1ffl~!fh,~¼~iftl:t)a1ffl~!fh'iif~¼~l%-

i9 3 5%( Y :i) a1 7j<. 0 -1(11 * ,m; ~ ~ 7j<.~ a~ ffl iftAh , f}~ ¼ i~ ift] ~ a~ ffl ifu4h 

'ii[~¼ i9 35% - i9 80%(-i." ;_ )a"pj<. 0 

[0042] i2 ift] :ti a~ fYi We.4-h a~ 1-f. ;f;=; !& lt.i! 1t iv i9 0.25 g/cm3 
- i9 0.60 

g/cm3
• --At~i>L, f.m.~ffiiftJ,/:4-a~¼~ JBi°i~½4h~14'-=ifJ;~ It.,(£ i~~ ml i;kJ 

Jf /JP' ½ ~ J1f. )fu%4h YJ1J ~$-~ /Jo .:r:. Q m ~ iA.7v i!. i}3 l2i1 T l!..t.f fJ1 ilt.¼4h 

~-*/..f..~~~#.:t.~~~~Ak~¾~~,~~1Jt:itl*tl:l~#*i! 
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(iii) -t]}tl: ~* 
[0043] iJ!..!€i~f-f-ffli?t:.4hAt~ift] ~ aJ.i-ffliR:.4h~A.ftf-lli:fJLyAiJP1!.¼, ,r -t.JJ, 

lll*Jf ~ iR:.¼4h o :ttr-lli:tJL iif ~ tJ 1£1'1" rfi" ~ .f1} &;i:JL, iif ;t; 1¥-*.J.ift -tt &;tJL 

A1ll~~~~#.f1}&~, ~*&~ro~#~*~~~~~~¼4ho 

[0044] f.viirt.4h-:JtligJ A*tl:i~~a'-Jit..f:ii4t;t.i~~rlrJ?.t~o -~* 
-j,Jt., YA£~ t◊ 2s-t JL1 y)--1r aJ.i it• g I A f.vi iR:.4n O -~* -j,Jt., ~ii.~ tu , 

f:ia•ffi~4h~#£*,&~it,·aJ.i~~'*tl:4h~~Ji.~~o 
[0045] fYi iR:.4ht1:~-Jjf &:fJL~ ~ -tJJ~,& jJ YA Jf ~ ii irt.¼4h O ,,(f..:tJ}&;i:JL 

't',*&~~~#~*~tt~~~¼4h~~~tt*l.li~~~tt&~~ 

I~gJ"-tJJi~½4h~ at ?!1.11s /Jo *IAt fb~it.Jt.;Jc~~?Ut~Jip.f..iR:.½qh 

~ ~ -t.J] jJ ~ )Ji_ jJ a<) i. 0 1/G~J-t' 3!J:ft fb ~it.Ji. 19:;t. £ iv 200 rpm - iv 500 

rpm, i!.1Jl~i-!;300 rpm - 19400 rpm~it.Ji., ii"it.Ji.YA.f..j,'i920-f-JLI 
,J, at~~ 1Jt~£j,' iv40-f-JLf,J, ata'-Jit..;}-fi#Ji?t:.¼4h~tt*&:flLo 1Jt~ 

.t-t, -tt&:tJL? !1.tv soo - tv 1500 psiga'-J*&:-tJL M tl: o J.li/J, ~ 1Jl~.t~? 

!£. i,!; 600 - i,!; 1000 psig a'-) 41} J.li;i:JL 14 tl: 0 )Ji_ jJ 0 

[0046] ~ iR:.¼4ht1:tt-tJ}&:-tJLat, *J.li;.f:JLiJo/&iR:.¼4h1JU?1:.¼4h 1=1 a'-J*€1 

)9f ?Jt,t1.o ,#}J.li;i:JL ~Airro -t-hP*&~/A4--¾Pi?t:.¼4h £i9100°C - i9 l 80°C 

~~Ji.~~Io1ll~~, ro-t-~~A~~~&~'=f~~¼4h~i9:~~ 

¼-11} &:fJL 14 71' 1c , ii[ ~f ho!& A ~,¾p -Jt )9f -:ko ~i\~ 7j<. g J Ai#: 91' 1c YA 4~ 1M 

t~ it* &;tJL a'-1 iR:.¼4h a'-1 i~li. 0 -tJ} J.li;i:JL-t.1!.. iif ~.tir ro -t-~ ~ ~t 1i * ii. M ~ 
-tJ}J.li;f:JL"'1 a'-J iR:.¼4h 't' a'-J ~~\ii.Moo -tJ}&;f:JL1Jt~.t~ ~.Jiriif~4~£~!kit 

~Ji.a'-J§+~~g,*'t'~~gfl'-J~Ji.1Jl~~~;t_£~•~¼4hftli 

-tJ} J.li;i:JL 1Jlf ~ ilrJ it hri iR:.½4h a'-J i~li. 0 .,(£.-+ ~ ~~ * 't' , iif i-:"A ~ + i~li. 
g.f4FfH~;t.-tJ}&;i:JL, * 't' ~-gk\(4~:iltAJ}&;i:JLA o )i~;t.£i◊80°C -

i9I00°Ca'-}i~li., ~-==-g~i~;t.£i9100°C- 135°Ca'-J)~Ji., ~-=-.gJ.!?\ 

i~5t.£135°C - i9 IS0°Ca'-Ji~li., ~ ~ IR~(4~ui-ttf-&;;i:JLtl: o )i~5t.£ 
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l 50°C - l 80°Ca{J i.ffitJt.o Pf;f:~-i%-;W; ~f-" $.-'e: i~Jt. lR .t4f§i]i~;t_ -ttl.li;f:JLO 1f. 

11 - ~ ~~~ lf ' Pf YA li-1"-i.ffitlt. lR .t4ff1J ~;t.-tt ,&if}L' Jt:. lf ~-IR .t~ i~ 

;t.£ i◊ 25°C~ ).ffitJi., §j; _::_ IR J:A i~;t..f.. i◊ 50°C ~)lilt., §i; .=.. IR .t~ i~;t.£ 

i◊95°C~)li;i_, §j; VSJ IR.t~i~;t..f..i◊ 130°C~)li£, §i;li- !Rkl,;i~;t..f..i◊ 

l 50°Ca9).ffii£o 1f_.x..-~~~~ tf', P[f), /, 1--illJi. IR.t4f11H~;t.-ttl.li;f:JL, 

Jt:. lf §i;-IR.t~i~;t..f..i◊90°C~illlt., §i;..::-IR.t~i~;t..f..i◊ 100°Ca{Ji.ffit£, 

§j; -=- JR k\ ~ ;t_ .f.. 1 0 5 ° C a{J i.ffitJt., ~ VS/ IR k\ ~ ;t_ .f.. i◊ 1 00°C ~ ).ffit)t_ , §j; li­

IR J~ i~ ;t. .f.. i◊ 120°Ca{J ).ffit/.t.., §i; /, JR.t~i~;t.£t9130°ca{J).ffitlt.o 

[0047] itt.½~h1f.-tJ}lliiflL lf -JfJ ~;tz.1-t.tf ~Jko lli;;f:l~JtyA-;t. ~.t4F11J i!. 

4-i-£-ttJ.I.;f:JL, i~ -a-4f § 1J JG it.if~ itt.½4hhA.-ttJ.I.;f:JL ili O )/iLAJ.li;f:l~I' * 
~ .tf ~ itt.½~h )/it iilli ;f:l~ Jt at 1f. ti: .tf ~ a{J itt.½ 4h 01 r !i. ~*__1:-_xt ~ 
~-f:-Ei if jfio l.li;;f:l~I Pf ~JEdrJ/f.&AlAA1r ~;f:lJL 7J it.i~;t..f..1it.$lf­

it ~.R..-t-£J 5%~ii16 f§J V~, .f..J 65%1£.1/2 -*-t- ff$J:-_o 
[0048] -+ ~ ~~~ ~JE1r ~ l.li;f:l~I, 1o 00 3 - 5 lf 1¥1 ~, -;~iAif-iei 

}9100 

[0049] 1o 00 3:;'fP 00 4fi}f-iF, 1r ~ J.li;f:l~Jt 1 0Pf ~.fE J!.~ !ml ;l.iifj ~-g~~5'r 

~.tl1+ 17a{J;f:l~ 120 Pr ~;f:l#. 17Pf ~.fE Ej ~~ dr)~~20i!..J¾a{J J€; dq-g~~ 

18, * M ;t_.)(.1=.j ;f:~.xt~ -Jr o 72, 74:;f:~~ a{J F"1 '.£ 3 L ;f:l~ 12iif :i!. -t $.ir1-J 

t~J!.~iA4h 14:;'fP;f:lJ!.-tft#-16, ft] -tJJl~iJl-~~ it if~ iL14 YA 1±--tt ili iif.¥. 

-AA la] 1JU¾~ 1-titt.½4h a{J ~ )/it~ii1r ~ J.I.;f:l~I 1 0o 

[0050] Ji 5'f', 1f.5'r~l.li;f:l~Il0a{Jill~Jt}Jfa], ~1J:ro~ dr7¾F1}20l!l;t..f.. 

;;f:l~ 12 a{J J€r dr7 ¾F~ 18 at, iif 1J:;f:l~ 12 ~ fir iii ~~20 l!l ;t.£:i!. -t 1=i J!.~ 

A4h 14dr7~¾~;f:lJ!.#i#.16o 1uilt-ffe Ji -iF, ;f:l~ 12a{J/6 ur,~1}18.ii~;t_ 

* 1r ~ #-17 ~ J 1-- 1ml -JfJ ili o 24, i~ ili o :i!. -t 1£.-tJ} tB iif.¥.Jt}J faJ ;l;-tt ili 4h 

tJ3r ~ lli;f:l~I 1 o,m- ili -tll.-i#J.r-/f Q ~~.t~, J + tB o 24 Pf*~~ M a{J 

if~~' 1oiE~-JfJ, *~-JfJ, ~-JfJA~IYUJ1]a{Jo 1uilt-ffe~.;;-, ;J:l~12 

a{J/6 ii,¾~y}-I 8iif ~JEJ~fJtJt o 72a{J !ml-JfJ 8t,t.37, i~ ml*> 8 t~Ai~;t_-.xt 

;f:~,xf a{J;f:f82A:;'fP82B, ~ ~t;J:l~ 124¾½ .f..-ttl.li;f:JLat, ~.lf.t:.1t ft] -t i£,t;_fflJ~ 
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1~A:l½ 12,x-J-;,fi_ o 

[0051] ".StP Ill 5rJr-iF, ~ Jt ½fll~5'r 00 .&{l~I 1 oat, tlJ!..J&A4h 14 I 

-t-tl½ 12fl11€i do¾~~ 18 0l , J€; do~~ 18 liJ ;t..f..tl~ 12tr9 tif ii1~~20, 

ft 1~ .tl J!..11i>1-f. 16 a¢J 4:ft-JfJ 1rotl ii7 5 6 li1 ~ ~ 31 * 'f P ~ ,(f. 16 ii1 ~ ~ 18 ::fp ~ iiJ 

20.ZfE] 0 ,(f. ii7f \1,J J:_' 4[t1fJ1JiJtl tlr, 56Pf;}*11= j~*¼i:lJ!..-1&A4#J 14fr7)l'f ~ 

iiJ27 0 ll51 te.., .fit-,t-;tm4~~5liL238a¢J,x-J-1wtlJt5o .. tlJ!..J&A4h I4#J&.-¾~ 

64.. ;fptlJ!-111~ 16 a¢J1f! ?tJ 1wu ifJ 56* M ~.rt ;t. Ei ;tm;JL tl: o 24;i:mi!. #J lri~t 5/iL 

#J1t40o -:k0 J:.r]fi£,(f.{l½ 12-. ;flJ!..-1&A4h 14::fp;f=lJ!..1f!* 16.ZfEJ ;t_)(.a¢J 

51fL#J*40,(f.Jt-±-¾~ tm ,t-1Wtl if, J:.:f~P]"" ;tJ 'i'ft-Jfj a¢] o ~ tt, M..fit-51fL#Jift40 

a¢J Ao 84£ tl: o 24, 5lit#Jift40,tf.±~ tm ,t-1vN if1 J:.~i4'Jf J~ foJ 17'1 -JfJ m.. 111 

*o 
[0052] J;l&.l!J 5A, i~ I!]~ iF lfl ilim.i±.5At.i;p}f 40a¢J 5/iL-i}J~:f~ "A"a¢Jilk 

l!l 0 **J~i>L, 5iL #J ift 40i!.i±.,,tlJ!..-1&A4h I 4Jilf ;t. 51... a¢J it o 101:i tl: o 24 
.:.d: ·ilj 
J.::;C.l.J!!o 

[0053] ,tf.-tif- tl: i:bf.¥.JtJJ fEJ , 9)' 00 J.I.:tl:lttI I 0PJ"i*t1=J~l=J -t}f-J.I.;tJL4¾¼, ?­
!!.. Jf -¥1! i~¼4h , it w~¼4h J-l ~ d7 ,,tlJ!-4& A4h 14 a¢J 16 * iiJ 29 rJr ~!fl ;t. a¢J l!!J 

-#- 52, 511t.A.~ o 34, :itiA 111 ~ ?£: fal it o 36, -:ko511t.#i~:f~"A" r]f {;r;aJL 

J,f W i0~¼4hPJ"itlA d7;tlJ!..~&A4h 14;t.5/...a<) 17'1-¾~?£: fal44, -#-izlA.fit-i4'Jf 

it ilit #J tt 42 a<J A o 84 0 ,~ J€i Jf w i?~¼4h YA YA r 7f A 5/iLi± -ffj:- 51it #J .ffr 

4 2 , J.J.. ~ ,t- tl: o 24 51ft. tl: , i~ ;.t A ,(f. Pr 00 1li ;f:l:Jtt I I o ?- !!.. a¢J -tif- tl: 4h 'f -JfJ 

A.~*J:_,tj-J} a¢J ~ f=1 ~t jj_ o 

[0054] izt-tf tl: o 24a~Jt/i.;fp~A_J{_ -t-, ,tf.i~¼4hi¥J-tl}tl:z]ti~;t.vA~ 

***ffl~~-t-a¢J~~~i¥J##*tl:~oPf~;t.tl:o~i¥JJtli.,ft~ 

.tif- tl: 4h ~1iV- -t- /2J...iL 7i" ~ J:Jt.f1J ~ )4- , Jt. 'f hri :k. tl: o 24 a¢J JtA.~ :Y t} tl: 4h 

a¢J 7i" ~ ;J;k ,t1./vt _RJf }Jri t} tl: 4h #J )4- ~ ,r1./vt o ,(f. -iF tt ,t± ~ ~ 7i" ~ 'f , tl: o 

24{r-J JtA. PJ'i~;t.Lil.i I0,t;* - il.i40,t;*a¢J Jtli.o 

[0055] P]""~;t_ tl: p 24a¢J ~Ji.~ -t- YA-t;l*F}f';W; .t}f-tl: 4h1l-li.o PJ' i~;t_ tl: p 

~{r-J~}i_~J;l~~-a¢J*tl:~~)¥.a¢J*tl:~o~~,PJ"~tl:P~a<J~ 
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Jt. i~;t.£ i9 I % * - i9 30 % * o ,(f. -iF te.A1. ~ ~ ~ ~ tf , Pf ¥f- t±: o 24 a1 

~Jt.~;t..f..i98%* - i9 I6%*0 

[0056] :i£~ Jt. tl:! o 24Pf 1J ~ a~ o Pfi~;t.tl:: P 24~ 1L1~(diameter)1-'A~#t­

M~~~t±: ~4£o Pf~;t. tl:! o ~~Aa~~**~~~ttl ~~4~ 

-tf}- tl:: 4h o 11,J -:hi , Pf ~t t±: o 24 a1 JL 1~ i~ ;t .£ i9 I ~ * - .i9 3 O ~ * . ,(f. -iF 

JeA1.~~~~ tf, Pf~t tl:: o 24a1JL:f~i~;t.£i"J8%* - i"J 16%*o 

[oos1J ,tf.k ~ -t ;f'J rp-;t~ 601ss2,662½ tf :t~~i!.m r ~~~ ~-1--1t ~r 
IIl~:lJ.t-~I, ii-t ;f1Jii!i±1if* 5 Im tt½JiJ ~::t. tf 0 

[oossJ ,tf. ~ -Jt 1E-tl~Jrz,,g--I:JJ-t1J-#t t±: ~ Q m -t--l:JJ-t1J * tB 4h a1½i!. ~ ~ 

I ~ -15 di Wenger Manufacturing, Inc.(Sabetha, Kansas) ;ifP Clextral, 

Inc.(Tampa, Florida)!!.? a1 ~:i~JJa~ 7J. #f "!t!J~, -l:JJ-1'1J ~I a1:i!.Jt.1J .ii.] 

1 ooo rpm - it2soo rpm a ,tf.-iF J~A1. ~~:;t~ tf, -tJJ-i'1J ~I a1it.£;l; i"J 

1600 rpm. 

[oos9J -r-~s, ~a*1.tm-+, ii!if~¼Jr+-r-~IR, Jl:.l=f~~)lfr.Jt. 

Pf ?.t ~. -~~~ iX., -1'- A J, + IR J:.l!\ l7'l a~ ~ ~ )lfr.£ jlJ ii.] I 00°c - .ii.] 

185°C. ~~J:{k., -tf}-t±: 4h,(f.-f-~S tf ,B-,(f.;z~al.J flt fa] YA~*** F}f'fl; 

ilfJt.a1-tf}-tB 4h. ii! ~~t-tt t±: 4h-T-~.f..~~ .i"J5~4r, 1:ii! 't ~!.Y ii.] IO~ 

if a ~~J~, Pf~* ttl 4h,(f.~ 1~)lfr_}t_~o i"J70°CT-T-~.$~ *at fa] 0 ½i!. 

~-T-~S~.t5Wolverine Proctor & Schwartz (Merrimac, Mass), National 

Drying Machinery Co. (Philadelphia, Pa.), Wenger (Sabetha, Kans.) .. 

Clextral (Tampa, Fla.):ifPBuehler (Lake Bluff, II 1.) iuit.a11J~Jtt.-f-~Sa 

[oo6oJ fJr'fl; a17J<-~Pf1R.tJt;-#ttl:: 4h ~fj;t,_a m mi r i~?.t~. -~mi i , 
-#f tl:: i;;J-,1:tJ.t-* il.i6% - t"J I 3%Y:;. ~ 7J<-1J-, ~o*-f-~, ii-tf}-tl:: ;t;;J-,1:-t'fl; ~ 

,tf.~tf~½A~~~~~;ft:rff•~~~.-:hi**~~#*~-r-~A~ 

1C ~-T-1*, n~ ¼ 1t al.J ¼ 7J<- iA~ ~ , -~ J? t"J 16 % - i"J 3 0% y :;. 0 

[0061J kE Pf ~t-f-~1€; al.J-tf}-tl:: ~:itt-ffe .t~i;f YA F.t-1~-tf}-tl:: 4h a1-f- J:1:);t.iJt.. 

½i!. fll.J &Jt- ~-1"54°½ i\.4';)-k'f;fJtdaHosokawa Micron Ltd.(*~ )-#i1J it. a"J 

Mikro Hammer Mills. 
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(e) tt~1.t*~Jt-$1JJh~#~ 
[0062] ~ I( d) lf ?-!t fr-J-t!r- tB 4h ~ 1Lt~ ~ ¼ Jt.;t £4'--J:.xt 3} fr-J * El tt i{t 
{i"JitiftJ,f-t¾~ /1f.-$1JJ7i:io ~4'--~aJJ (i"JJ:. r i:_ ~, "£.;f..J:.~t3}&!J"-~--rn 

* ~ tt ii fr-i .JiF f 1J , It 1Jt ~ 7J<. -r- ril iYl.~ at , ~ 1:- 'f ~ ~ 1r t~ at-JfJ An Jtti 1-r. 
* ~ &. -m1J J7i:i {i"J * ~ tt tit YA , J, -t- t-9 4 s O ~ 1t.teA~ ut O ~ ~ J~, -f- J~ ..f. ~~ 
55%€i1 ~¼tt;i:tJ1-t.*E:J /1f.-$1J J7i:ia"i*~ tti1139 ~;f..J:.xttf.a"J O ~.n -~ 
~~-~, -f-~..f.~~%a"J~¼~~~¾E:7/1f.~&a"J¾~~-~£;f.. 
J:.xt 3}n"J o ~ .n -~~~~ lf, -f-J~ ..f.~Y70%€i1 ~¼~;tiJ1-t*E:7 /1f.-$1J 

J7a fJ"J ¾ El it tit Ji £.;f..J:..~ Jf- n"J o ~ Ji - ~ ~ ~ * lf , -f- J~ £ :Y 80% a"J 
~¼~~~¾E:1/1f.M£a"i¾Elff.~£;f..J:..xfJf-~-~~~-~~~ 
•t, -f-~£~~%~~½~;tt;~*E:711M£~*~ff-~~~J:.~ 
Jf-a"iom-t-~~¾~ff-~Jf-«~a"J~*39*~~~~,~~*~~ 
£ -t-.£ 1tORl;tm 1!11t a<i m ~Jl1J 0 

[0063] lllii±~~1f1J, [fl 1~ Ill 2~¥ii&.a"J .£1%0l«;f:~ 1!11~lifJ i&.A;t £-*J:.xf 
Jf-a1¾~ff•a1~~~¾a1t~&~Jt.~I•~~x~~~*E:Jff 
tit a"]* El It?- 4-h;f:m 1;~-Z.fa] fJ"] ft :fl- O [fl H#ii2t 1R,mll(a) - I(d)-$1j~~ Jl--;t £. 
*J:.xfJf-fr-J¾E:Jff•~~~~*~&M£o~~.zr, 002~~~¼ 
;t.£.~X~~~~;t£*J:.xf]}-~¾E:7ff•a"J*E:711f.?-~o ~~¾ 
~ff-~£-;f..J:.xtJf-a"J, ~OOtffl~, ~~m-t-4'-.~aJJ~n~~*~ 
& ! 1J J7i:i-~ *~ ,~ }JJl. ~ ~ J!i Jtti :ft?-ft,t± 0 ;,f:m,&._, *~ f:it.;f:JL~ foJ ~ ~x 
~~~¾E:Jff•~*~~--Jl--.:t~a"J~*~~~&~o 
[0064 J ~ Jl--.:t £.;f..J:.xt * a1 * a ff tftz>'r, ii~ ;tti 1-r.¾ ~ f!f. ! 1J J7i:i iii 'f 
~Jt.;t£.;f..J:.~~-t-~~}l}l.~a"J-~ffi;t_o~;f..~aJJa"JJ:.ri:.t,~ 
*" • -i:JJ gi ~ ":ttl 1*' :i 1-t. ~~ tt i11~k a"J l#J !~ a"J JtJ A a"J -# ~ *, ii l#J t~ 
fl11fJ ffi..~ -=f tt;rt},f-t,* E:J J!f.-$ij J7a~*-}J}l. ~ {f-/gf iftJ:fO>'f jJl.o jy"-i:J]~i;i_;9 -t}J 

M~~#&~~~a"J~~#~~A~ho~~~~It~i&.m-t-~~ 
• -tJJ gift_ a"J ~ * 0 
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[0065] -~ ifJ i , *~ aJJ a'-J iid=tJ 1-t.½ ~ ~ t 1J i:Po--Jk.~ £ ~.Y 1400 Jt ~ -f-
3:J:J jg° ""t}J 5! Jt. o ,,(f. }5 - ~ ~ ~ ~ t , ftfr ~tt ¥;] 1-t.½ ~ ~ i#i] .fa --Jk.~ i'-] 1500 

- i'-J 1800 Jtal.J-f-:i:$Jjy°-iJJs!.lt.o ,,ff.51....-~~~~t, tt;j:tJ1-t.½~~l1J 

.Po --Jk.~ i9 18 00 - i'-J 2000 Jt al.] -f- 3:!:J jg" -iJJ si .It. o ,,ff.*-~~~~ 13/ , ft 

.#11-t.½~ ~t1J i:Po--Jk.* i'-] 2000 - i'-] 2600 Jt al.]-f-J:!:J jg" fJJsi.lt.o 1f-*-~ 
~~~ t, ~t;j:tJ1-t.½~ ~t1J i:Pi:r--Jk.* £~' 2200 Jt a'-J-f-J:J:J Jr-iJJs!lf.o ff_ 

*-~~~~t, ~t;j:tJ1-t.½~~l1Ji:Pa--Jk.* £~' 2300 Jtat.i-f-J:5Jjy°-iJJ5! 

.lt.o 1f_5l....}J-~~~~t, it;!:tJ1-t.½~lvt*lJi:fi:r--Jk.* £~' 2400 JL~f 
3:$Jjy°-iJJsi.lt.o 1f.:i£*-~~~~ t, M;!:tJ1-t.½~Jvtl1J£--Jk.* £~' 2500 

Jt~-f-~Jr~~.lt.off.*-~~~~t,M~~½~~~£**£~ 
2600 Jt a'-J -f- J:$) Jr-iJJsi.lt.o 

. [0066] ~ ~ iti>~t J-t 4t ~jf. i~JJ~izi:1-r :i 1-t.,tf. it ;j:tJ 1-t.½ ~ Jvt t 1J i¥o t -JfJ A a'-J 

½~~-K~~~*-~f-t#~~-a~~ff.M~~½~~~£t~ 
A~ .:k. J;f J-t a'-} 11 j} J;t ~ -it(.lJ~ 0 ~ J-t 4t ~ a'-J 1f ~ J;t JrA faJ {¾ ~ ~ ;.\~~Rt 

~~*~i.~--tf_M.#J~½~~~£t~½~~-xtfr~.lt.. -~~ 
i, ~.:k.~Jt~1fj}~~~~,,,(f.M.#J~½~~~£~~½~~-~ 
xt Jf--~1£~ 'f -tl!.Jf :JJri o ;.tm&i~, ~ .:k.# it a'-J ~ j} 1;t~ ~, ~, ,,ff.~ ;i:tJ1-t. 

½~lvt~£~~•~~-~xt*$.lt.~A~~~~0 
[0067J ,,ff.~ ~11,12 t if ~m -t ,r;~ ~i;f it 4t tE a'-J ~ * 0 ;$..£. flJJ a'-J ~t ;ttJ 1-t. 

* ~ Jvt t 1J .?o ~ 't ** £ ~' 10% y :i .:k.# it al.] -f- :i:J:J ~ it 4t 1.if. 0 ,,ff. 51....-~ 
~~~ t, -ii:it;!=tJ1-t.½~ ~t1J i:Pi:1--Jk.* t'-J 10% - t'-J 15%Y :i .:k.#it a'-J + 
3:$) J;f J-t 4½-1jf. 0 ,,ff. jJ - ~ ~ ~ ~ t ' i~ it~ 1-t.½ ~ ~ *'] i:Pi:r ** i'-] 15% -
t'-J 20% Y i. .:k_i;f J:t a'-J -f- J:$) ~ J:t 4t 1.£ o ,ff. 51....-~ ~ ~ ~ t , ii: M ;;i:tJ 1-t. ½ 

~ ~l1J i:Pi:r*~i'-120% - i'-J25%Y i. .:k.#it a'-J-f-J:J:J~J:t 4t~o ,tf.}5-~ 

~~~ t, -f-J:J:Ji;f J:t #1jf.~ £~'20%Y :i, £~'21 %Y:i", £~'22% 
y;_, £~'23%~:i, £~'24%Yi., £~'25%~:i, ~£~'26%Yi. 

.:k.# it 0 

[0068] *~ a}] al.] ½it a'-} tt ~1-t.½ ~ Jvt l 1J .Po~ 'f ** .£.*J:.xt fr~* 
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200780027323.8 i#. lffl -=t=5 Jg21/48]! 

~ ifi1!, *~ £1' 1400JtaJ.i-f-3:1:]jfJ-iJ]gJ8_, :fP*~ £1~ 10%-t:" i_ ;kJ;f­

Jt a'-J .if- t1:J J;f J:t 44-1.iE. o J!. ~ ~ .i~, ij: tt w 1-t * EJ ~ *1J J1i:r Jl..~ £ 1' s s %,tj­
ff~* EJ if 11!, Jl..~ £1' l 800Jt ~-f-:i1:]jff-iJ]5JJt., ;j:PJ!..~ £1' 15%Y 
i. ;kif J:t a{J f ;t:1:j J;f J:t 44-1iE O .,(f. iF te. ,t1. ~ ~ ~ ~ 'f ' ij: ~ ~tJ 1-t* ~ ~ *1J 

J1pJl..~ £1'55%xt3F-aJ.i*~ iff1!, Jl-~ £1'2000Jt~-f-3:1:Jjy-iJJ~i8_, 
;;fp.Jl..~YA :kJ;f- X -t:" i. it £1' l 7%a{Jf J:1:j~}=f 44-~o -{£7' -7Fte. 1t1.~~ 

~~'f, 1iit;tti1-t*~m*1JJ1p-ll-~ £1'55%~3f-a'-J*EJ itti, *~ £ 
1' 2200Jt a'-J-t .i1:J JfI -iJJ gJ;t_, :fp Jl..~ i--Y- :k~ J:t -t:- :i it£ 1~ 20% a'-J -t HJ~ 

X 44-1.iE.o 

(II) :Lill /iJ J.D. ~ti,/ 

[0069] tt;-ttJ1-t*gJ m *'J Jiz,f£*~ o/3 'f ,m 11=-t:"ill ~ iil¾-*hi:'-J A~ o Yiil 

~m¾-~~~¼~~~;;ft:r~w~*~m~£~~¼~,~~~~~¼ 

~~~~~¼~w~*~m~£o)f]~?~-t:"m~m¼~~~*-• 
~~~~~~~~~~~~¼.~~:ifP~¼Mw~*~m~£, ~~ 

~~8-, *m¼~*-ffe~~~~¼~aJ.i*£0 

(a)1:f-~~#J~ jl;J~ilb 

[0070] -i£JtJ TiiJifj!_a'-J $ ~til¼~-t-l~it;ttJ1-t*~ m*1JJ1a-Z1VJ~.:t. 

~, ~~w~*~m~~~~~~~~~~~~~?~~~~m¼ 
~o --~~, ~Mw~*~m~£~Jl..~•~~8-aJ.i~~~*~o 
roo11J ~4Y¥~~ t::.J~µ1~,m ~&:-tILB~? ~:-tIL4'1i\¾1taJ.i~7J"~ a'-J~ ~, foJr 

j!_~&~B~~•~*1t&~,~~~m~~~,~~~~~~m~, 

~~~1t,~~~~~~~~·I~*1r~~~m~~~o,f£~£~ 

'f, ~~m~~¼m~m~. B~m~.~~m~~~~o~~*~ 
A.Jl..~ iiJ ;J!tJJa(batter like}fJ½J8-~ ::if it ~tJ1-t.. 3f!iJJ~k.$k.~4hill~~*)lt.4h, 

~ ';f ~*39 ;flL{li\¾ 1t ~ ~MDM O ij: ;f!i}J;!k.* )lt.4h a'-} f.ft.Jt.jJ i~0.25 - iv 15 
~*' 1Jc.~i!,i'-]5~*' ik.1Jc.~i!.i'-]3~*0 
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~7~~~it~~£~~*~*~%~~~~~tt~, ##~~,~ 

~~,{£~1~~~-~~•a,~~-~*~•~,~~~~**~ 
it ►AJ;l~-JFJAif-~AiJ:t afJiif-l:JJ,t±. ~ ~~~ ~, ~ ~ J!-~ .k~~ ~ 

7J<..~½ i., ~f:J J1r xt 7J<..~afJ i:t111J 39 f'-J 1 :3.6 - 1 :3.7. 

[0073] m -t -f...a aJJ ~ ~ ~ iif 39 it -t-t-m afJff-1-.,y,t-m ~. ii~ iif 39 -=ff 1/f­

i1J ~' =4fi-1*~ .. ~ ~ .. ~ ~ -$1JJ1t:1, ~ ~ j1Ji1JJ1t:1&.$~Et.½4h O fo}f~ ~ 

A~~£39~~~,--~~½~MA.£~~~~~M~~~•a~ 

s !Elttil!~-ftt~~#J a. ~~ ~i~J.t.-•1~-t-t.'-740°c(104°p), it~1~ 
Ti'-} 10°C(50°F), ~ it~i'-} - 4°C(25°F) - i'-;6°C(43°F), Jfk.1JG~f'-} -

2°C(28°F) - i'-;2°C(36°F). *11!.JfJ *nlA.*1,i ~, ,1£1T J~,~--*at $J]J~ 

~4kiM~~--~~~~~~- ~~~&~*-A*~~&~~ 

Jt. * aJ.i ikJL wt fa] (lay time). 

[ 007 4] 39 1\ * ,i tt ~ ~ ~ , iif -RJt ffef--$1J ~ JtJ -t iiJ ~ y ill ~ i 1J J1i:2 ~ ~ ~ , 

R~-RJtffe¥-i1J~afJ~ ~ i~~~ft!ii.f'-J40°C (104°F)fJfJ5.&Jt. ~14. 
[0075] ~-f ~ ~ ~~ i., ~ ~ ,,ittAM,,i ~ ~½1J<..i.-•59 L~Yi9 

50%~ i, itlt~'t 39 i'-760%~ i - f'-775%Y i.. ,{£~,aaJJ afJ-+~~ 

-Ji~~, ~aJ.i,iitA~ 1,i ~ afJJJ~M"½i.39 £jt2%Y-J:-. ~afJ ,,i~tAM 

'* ~ a'.JJJ~J0"½i-•39 i'-J3%~ i - i'-795%Y i.. ,{£7J-~~-Ji~ ~, 

~ afJ '* ~tAM,,i ~ afJJJ~M"½i. 39 t920%Y i. - t'-795%~ i.. ,{£~aflJJ 

af) $ ~ ~ ~-}j ~ ~ , iif ill½~ -$1J J1tr fJ, Jr- ~JJ~ 10" ¾ i 39 i.9 15% y i. - i9 

30%Yi.~ ~fil½4h. ,{£JJ-~~-Ji~~, ii:~ill½4hafJJJ~Jw¾i. iif 

,J, -t- i'-} I 0% y i., iif 11!.JfJ JDlJJ~ ~ {ff1J J1i:2. 

[0076] iif ,{£ f9 - l 8°C(.4°F) - i'-} 0°C(32°F)~ 5.&!.l r !ir-4 '*MA*'* 

~. -•vA 20-f-it..~~ /ft. 11!.Jtl at, ft3t ~ Jk:~1-tALi'-J 10°C(50°F), 

flp , fol(- ,,i , ,fR~,{£ i.& ~ ( tempered) {i<J i~ :!Jt ~ • !El Jl:t, ~ ~ af] !Ir~ , 111J -:ko 

ALf'-J 1/4"~)*£., iiffolr-,,iA~1-t1a 1,J}~ -t i90°C(32°F)~)lh.J.t., im~1J 

r ~ ~ ~ i:kJ -¾~ , ~ fl~~ ,,i tt , 1a il!E ~ j!h 1-t, !El .il:eA~# 7r-¾~ 1~ -t i'-J 

10°C(50°F). 
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[0077] %-##J4h ~ i!)f] f-Yiil ~ fi1½4h o 1f1J:ko, i:t ~ rif :JJ ~rot*-¥-. 
4, ~if-.lt.~4~waj~~~~~o#J4h~rif*tl~k,~~~­

~-AAA~~-•~~, #J4h~rif*m#lt#J4ho½~~#lt#J4h~ 
.:fpFRtiH±~~1frJ ~.tt-~4(buffalo). Jlt, &!fl. ~t}it. ~r)Jlt. ;jr,:k_~J1j 

Jlt.#lf-.~-~~- ~~--~· ~~-~~-~~- *1t-~A 
~~.,,(£~-~~~-~, ~#J4h~rif*mAAMa½i!~AAA~ 

J1oa'-J.:fpFRt1J1t±~~-1f1J ~.tt-~1J<..A;fti)ik.1J<..A, 17~:ko, ~A. ~@. !½A-. 

jfA-. ~- i~~. ~41~-- 7';jpA. ~A. ;G~A-- ~!½. 1~@-. ;J 

~. f=I~-- ~A .. J~A-- ttA. ~A. A~-- walleye. ,~A;fo~t-Ao 

,,f£ -1' te. ,t± ~ ~~-~ , #J 4h ~ * m 4 ~ . It~ A~,~~ o 

[007 8] ~ ~.tt-1f § a'-J *l~kJJJt.A 171] :ko 1± -&- " JJ~ JJl.. '~ EliA ~i!,~IYl a'-]~­
~kJJJl., ~ .§X.)~~1f-ML:t!.l&.a'-JJJ~Jm";foim. 'f1-=l=-Fii~ a'-J~~A:.JJk. JJ;i. :ffft 

~kfo ~~~£~~~~B~~~~~#-~. ~.M.M.~. 
1r . ~~ ~ JDt..JJ~ 1~)l?LJJ~ 1m" ill j_g , ~ ¼ Jt. F9 ~4h a'-] 1! • Ml , ~. 

[0079] ?f(-i½" ~ £1J t 1J J1o"~4~4-*#J4h(~;ft-1.8 ~FR -t- 11mJLi#J4h. ~ k~) 
{J'-} JJ~ 1-$.. a'-] ~f /If.. 1M ~~ ~, -ff- ~ .tt-:k0 ,1£ Association of American Feed 

Control Officials, Incorporated~~ a'-] Definitions of Feed Ingredients tf a'-J 
;;f(-i½ II ~ j1J t1J J1i:r II fo)f ~ ¼ a'-J i!,;f:f ~A~ o 

[0080] ~ ~ J~, .EJ #J 4h ~ t11½4h t:f1 a'-J #J 4h ~ a'-J ;. ~ #;.. ~ iidiH-t* ~ f!f 
t 1J J1p a'-J ;_ µJ" YA -ff-~f½JF~-tn.tlI.½4h a'-J f~ ~ m ~ ?k~. i.!i± ~ ~17~ , ~ .ftJJ 

!f. J!..~ ~, J .. :f1-Ji. a'-J #J 4h ffiV~ a'-J ~;f--,t ~iil-~4h at, 1f--t:- tn ~ fll½4h '11 
#J4h ~ iRJt.. "iiJ"" :JJ i'-J45%. 40%. 35%. 30%. 25%. 20%. 15%, 10%, 

5%. 2%. A0¾~i. o ¼~ltki, ~ JtJJ!i:J!..~t~~:f1-Jla'-J#J~JXl.'%-a'-J~ 

fil ~ fi1½4h at, 1f--t:°fil ~ jlI.½4h t:f1 #J~ ~ i:t.Jt.. rif :h i9 50%. 55%. 60%. 

65%. 70%. 75%. 80%. 85%. 90%.§X.95%~ :;_. it*, 1f-~ill~ M. 

½4h t:f11J<..¼it :.i=~1-tt.n.4h¾~ t 1J J1pa'-J W.J.t µJ" :h i9 5%. I 0%. 15%. 20%. 

25%. 30%. 35%-. 40%-. 45%-. 50%. 55%. 60%-. 65%-. 70%. 75% .. 

80%. 85%. 90%. 95%. ~99%Yi... 1±-iFtl1r±~~~~t=f1, ~ill~ 
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200780027323.8 i#. lffl -=t=5 Jg24/ 48]! 

ill½4h-•*~i940% - tt60%~ :i aJ.i 1J<..½tt~1-ti¾itl Jffr~,J J'o:;fo it 

40% - t960%~ :i a{J#J4h ~ o 

[0081] ~~ A{f.4'-~aJJ t°Tif1J!.JTI~# ~mo -w1Ho, Tif1J!.JTI;;f-a{JA.#tA. 

~ J:t *> t<. a{J ~#tRJL ~ 0 ii~ a{J JJ~ JJt¼ ;_ ~ r i~?.t~ 0 

(b) 1£1&J:j I-f-M,~~J41J<..*~ ifl 
[0082] -tf.JTI r di7-ifi£.aJ.i ;fj- ~ill½4h;t~~tt~1-ti¾itl m~1J J1ozm Az 
~,~M~~¾itim~£Pf~~~Ej~a~~~~*~~~r.1..~tt 

~tt½~o-•*~,M~~¾itlm~£Ei*~~~~Jt..aJ.i#A~Ai 

J;f-7J<.. * ~ ~lf. 0 

[0083] ~#i.n.4hA.1J<..*i!.)fJ -t~ill.. ~ ill½4h o ~1QJ-tk,, Ej ~ill~ ill½ 

~t~~4~Ai~~*~:i~*aJ.iM~~*~m~£aJ.i:i~~:;fo~ 

½~~-ttt½~aJ.iffl~m~a~o~tt~~~,~~tt~tt½~taJ.i 

#A~A.#1J<..*a{J w..Jt.. Pf JtJ t995%, 90%, 85%, 80%, 75% .. 70%, 

65%, 60%, 55%, 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 

10%, 5%.. 2 %A. 0% ~ i. o ~tr., ~~ill. ~ ill.¼4-h t {r!17J<..½M ¥.J 1~-t.i 

4h¾it/~1JJ1oa'-JW..Ji.Pf3'Jiv5% .. 10% .. 15% .. 20% .. 25%, 30% .. 35%, 

40% .. 45%, 50%, 55% .. 60%, 65%, 70% .. 75%, 80% .. 85%, 90%, 

95%, A.99%~ :i o ~ -iFt~A±~~~~ t, ~ill~ ill½4h--M.:J!-,lf t9 

40% - i9 60% ~ i a{J 1J<..½ tt ¥~ 1-ti* it/ m ~,J J1o :;fo j9 40% - j9 60% ~ :i a{J 

~A~A#1J<..*o 

(c)1~~~1t§-<=1 }1f-$1J J1171~½~• ~ 

[0084] -•m • ~ill¼4h~f~~1-ti*~ m~1J J'o* ~, 15) Jt£i .1.. ~ :;fol 
A.~~~~- 4'-~~aJ.i.~tt½4h~~¼~~-~aJ.i~ ... Ma~ 
aJ.i~-:;fo~~M. ~·~~aJ.i~#:;fo4~-t•~tt½~taJ.i:i~~* 

¥f ½1R-tlk fJr 11; ~ ill. ~ ill.½q-h iffJi ~ ?k ~. * ~ ill ~ ill½4h ;tl~ij_ "f~ 1.& ~1J .Po 

"at , ~t 1tJ 1~-t.n.4n r 4-n ~ 11t 1=i ;p~ ~ 1t1J :;fp I A*~ it~ aJ.i ~ • * ~ . ~~J-iJ?.i, 
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~~tt~tt½~~~±~~,~~~*E7~~£--~~~-;t_~~ 

~~,~~~~M~~~-;t_~~~~fi,&*~~~~~tt~tt½ 

4h at~ a{] >1r ~JU~±~ .iYl ~ ~ ftl ½1~ a{] lYl ~ o ½i!. a{] i& ;r-;if.t;t a{] fa:.~ 

~- ~-;t_~~~~~~M~~~To 

[0085] iiJ"" ,tf.:it.A{]f-JJi~:JL.ZlPJ ~t• ~ Jt1J ~ ¼*El J1i :tt~+~*~ A71"-)£ 

½ o ~:it.J~, i:f ,tf.:it.A ;tJ} &{Jt.ZJ€r ~t. ~ 1t1J ~ ¼* E7 ~ :tt~+~ *~A 
~M½.,tf.~~ii-~~ffl*m~~A~~JJih~4,tf.T, -~•~ 
M~¼*EJ~##~tt½~?±;r:;~~~~~-~~~~, ~,ff.*~ 
3:J>f1.~f~1~;:fj.r.(A i~JR)~¼*EJ ~:tt~t-t¾ti~, .iYl ~-M..~.r. ~~fU i~ 

7 ±~ii~~-
[0086] i:K. ~Jt1Jii]"" ~ ~i~· ~jf1J, *P.~· ~ff•J a{Jill½~, A.:i½. ~jf1J, 

A.~·~M~tt¾~-~~~-~M~A.~-~M~tt¼~.¼~~ 
¥t.;.fim T*J'oa{J *~• ~1f1J a{] ~1f1J ~A~nl~lJJ~Wj.r.({tt~.r. - fl-~) .. 1t ~ 
-tt-(~.I.~f1Jli.~, Jfx.»tT pH), #Jft)t, f3- i½JJ]Y l"'~(f¾~), f3-APO 8 

i½JJ ]Y l ... ~( t~ ~), JK iJa --s-, ~-1.t*; Jjf ~-,t J1i ( ~¾ ~i ~ - i1. @.;).. ;W,* , 

~-¥- ~1./JJ~JJ~ ~1.t,t(ffef j.r.), JJ~JJ~ .:kJklfx.4h(j1. ~)- 4-*~(-,r ~ - ~ ~); i~ 

JJxC-~~j1.) .. Pf-,r~(j1.~ -fl-~); -i-ffe~.r.~(t~~ - ~1.~)- )tt.½~tJJ~ 

l ... ~cf¾ ~) , j.r. 1!f] .'it c j1. @.; - i~ @.; , 1-¥- ~ a~ a{] f1. ;7'q , ~1. !Att.a , ~1. it Ji. 

~' ~~*~ ( *@.;)' ;i&J.I.4t' -=-fiA.ti.l( E7 ~ ):tP 4-*C * ~ -~ ~) 0 ¾­
i!. a{J {f. :k.111 ¥t;.fim -t-* J'o m ~ a{J A.i½.. ~ff1J ~;J-~ FD&C Red No. 3 0~ 

~.I.), FD&C Red No. 40 (i~~~.I.), FD&C Yellow No. 5 (Jf?~*), FD&C 

Yellow No. 6 ( l:1 ~* FCF) .. FD&C Blue No. 1 ('.ftJi.), FD&C Blue No. 

2 (~Ji.). i:f m T *~ 111 *a{JA.~·@.;ff1J ~A~ Cl Food Red 3 U~J.r.), 
Cl Food Red 7 (JJ~JJ~~.r.), Cl Food Red 9 (:vtJft_j.I.), Cl Food Yellow 13 (~ 

#*)~ Cl Food Blue 5 (-ti1J]i. V). *J'o.~ff,JiiJ""~*#, :i!_J.tb*~t 

~iiJ""~T~~~*-•~A~~-~~~, *~~A.it.*£.~MiiJ"" 
~~~**'~~~**~~#~;r:;ii]""~##~tt½~o ~~~#~ 
:=I~){£] i~1r1. a{]' 1a Jk_~ ){£] ii]"" ~1fta{J; ~ 1fJ ii!ii~-Mx.* ~ 0 
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[0087] ½ital.J. ~1f1J ~vA~#1fJ ~Ei¼*f=:1 J!r.;t,t;!;fiil½o ;Jf FR.t1J,t1.~ 

~~~~*,4~*·**'~*~~~o~*m~•~M~•~~ 

*A..~*•*m~¼*f=:1f!r.##~~~~~~~*f=:11!r.~£~~~ 
A~ ~ifrJ?.tgto -&~iJL, • ~ff,Jal.i*lt. ~ jJ t◊o.001% - t◊5.0%Y i. o 

;/i.-1'" ~ ~~~ 1f , • ~ 1f1J al.J *lt. ~ 11 i◊ o.o 1 % - t◊ 4.0% y i. 0 ;/i. .n 
-~~~~ 1f' • ~jf,J al.iW..Ji..~11 t◊0.05%- i◊3.0%~i. 0 ;/i.X.-~ 

~~~ 1f, • ~ff,J al.J f;ttJt. ~ 11 i◊0.I % - i◊3.0%~ i. o ;/i.X.-~~:;t~ 

1f, • ~ff,J al.J *l.t ~ jJ tv0.5% - i◊2.0%Y ;_ o ;/i.}5 -~~~~ 1f, • 
~1f1J ~ *Ji.. ""iiJ"" jJ t◊0.75% - i◊ 1.0%~ i. 0 

[oossJ J\ ~it~~ ~•Pf m -r • ~t11½~-h vAJ.l1#!!.. al.i ~#t ,~ ~ ~ ~1. 

ffj ~o fA~;f.~-~al.i ~j:-im, 1W 11A~ 1=i ~1.~~k~al.i~ ~ ~)(fJP, !!.. ~ )al.J 

ha~~~~h~~*£•~~#a**o-&ifrJ~, tA~a~av~ 

j:-;9A~~~--r~~~~M~~*~l!r.M£av~Jt..~*-~~~ 

~·~~#A**o ~~, ~~j:-tA~-, ~~~~~M~~*~f!r. 

t 1J J1p at~ ~~*~t ;i=tJ1-t* ~ f!r. t 1J J1p-1Jl 1# ~ Jff. al.i A~~ 0 i:K I.~ ;r-:;t.t~ al.J ~ j:­
~ ~ .i-il!.;/i.tv 100°cA~ ~ al.J )~Jt.F.t-•, ~ 1fwit.;/i.tv75°CA~ ~ al.i )~Ji.., 

Jll~~J-il!.;/i.tvso 0 cA~~~)~/t.o ;/i.-1'"~~~~ '17' 1A~~~-~a1J ~ 

¼J9#*~,A~~~tA-~~~h~*£•~*#A**o#*~ 

~~h~#*,~~~~¼~h~#*~A#***·tA~a~~~ 
¼""iiJ"" YA. ~ii1½4h-f-Y~ i◊0.005% - t◊30%4;/i. T. ~ii1½4h 1f O ~ 

.t~ ~;f.t~al.J ~• ;9{t*-tr~, •*~1JGiz'1.J-il!.iftJAtvo.oos% - tv0.5%-f­

~ av. ~ ii1½4h, ~ 1JGiz'1.J-il!.;ttJ Ai◊ o .o 1 % - t◊ 0.05%-f- Y ~. ~ til½ 

4h O ¼iz'1.J-il!., ~½1t * ~a1i1t *t1ta# *;J1vrx. ~1J¼4h~YA • ~i11¾4h 

-t-~av tvs¾ - t◊3o%, ~1JGit.t◊ 10% - tv2s%4;/i.-r * ~t.n¾4h '47 0 

1t11 ~,wiJ, •~ti1½4h"iiJ"YA d70.0087%JJ~JJ~i..r. .. 21.68%{if"*4'7'", 52.81% 

ij ti*-. ~P25.43% NFE (?Jf~ ~ ?t" J;t:iJ:1:; YA~£ -i-t)filAo 

[oos9J dl-#a~ #fA;f.t~~*irp• ~*;1;+tilAav1~i~,~a1.i ~-t-iiJ"" 
m-r~•~tt½4ho½±tavtA•~uv~-;t~~*M~~*~l!r.~&~ 
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~~*~~~~~~~*~T~~~~~~~~~~~~~*.½i!. 

~~-~~~*~~~-*£~~##,~•~.~~.~~~~* 

£.~M. §#~**£.~MiifmT*£~,*~~*~A~~~ 
:HJ Arp~ , ij: ~ ~ *1J ~#,Caramel Color No. 602 (iif 1:t/- m Williamson 

Company, Louisville, Kentucky);fP5440 Caramel Powder D. s. (iif 1:t/- m 
Sensient Colors, Inc., St. Louis, Missouri). 

[0o9oJ JL#~~ a1rr~•~1f¾~*J1p* ~*1Jiif m T~;f.t;t~ ~* .½ 
i!. ~. ~/~ ~ * J1p ~ ~ *1J ~.tE JJ~ }J~ ~.L, -¼ .;fp A:i!t. ~ ~#:?to FD&C 

Yellow #5. ,,{}~ T,. ~ill.½4h ~ aJ.i~~t.~ ~-!-aJ.i i. :h $ ~ill.¼4h-r-Y 

a{] i(;0% - i?7%, i!..1/Giti(;0.1 % - i(;3%-r-YaJ.i. ~±ll.¼4h O • ~If¾~ * J11=1 • ~ *1J #;j;f, 1/G izt.JJ~ JJ~ j_r_, iif Ji~ ~ ±11.¼4h a1 -=r y a1 t(; 0% - tv 

2%, 1JLizt.t90,l % - tv 1 %. 1!Am*J11=1~ ~*1J ,t,t;j;f*~J~ Ji. ~fll¼4h 
-r-YaJ.itvo%- tvs¾, 11Lrttvo.s%-Jv3%. 

[0091] • ~i1l½4hiif~;JE~~*1J, ij:;f~~*1J ~¼~~~;itffi;f]t. -]toJ: 

# i£., ~ ~ 1~ * ~ ~ ,t,t;j;f at , i~ ~ *'J -AA. 5 J ;;t.f3tt.½ 7 * ~ t11.½4h aJ.i ¼ 
*~~##~A~~~~~~~~~~~.~~it~~~~-~,. 

~±11.½4h aJ.ii~ ~ *'J ~ iif ~.tE~~. l#c-1t½4h ~ :itffi;fJt}j._/Jl y:J, 51 ~;t~ 

~ . ¼i!. aJ.J ~ ~ ~.tE J JJkt,t;j;f, 1J<-M aJ.i ¼ ~ ~ ,t,t;j;f, ~ ~ r!~At?Ft. 
~~~~~#~~~~~~T,1/Git~~§JJk##,*M~*~~~ 
1~~~tt#1t :hi~ ~*'J ~ ti1~~ YAJcf slrJt-m;~;;t~ ~. ~ ,F~ 1t1.~~ 

~-~,~~~~kA*~:h~~M~~~£~. ~~~~$~tt½ 

4h ~at, 4-:/i. T ~ ~fll.½#J ~a{]~~ -AA.:h $ ~ill.½4h-r-YaJ.i i?20% 

- i?55%. 1f1],F 1f1.~~*1J:h:itffi;fJt. ~~1~¼¼~~,tt;!:tat, ~,fl-~ 

~¼~£a11t½4hat, ½i!.~:it~•:im. 'ttiE'.0Jf~ii.Maillard;p~ ~Jj._;Jl YA 

J>l * f}f 1t; a1 :f~ ~. ½i!. tiJ.i :itffi * aJ.i 1\J;A1. ~ ~ 1f1J ~.fE ~;flt , M" .f.:i.1 ~ #, 
44L*, *:f~, iti41~. it~;iflt. fflJ 1:j;iflt, $1A;t~~ftf ff. ,,(f. 7F~'r1. 

~~~- ~, it~*:h fflJ a5*· :it~#°iifl--A$ ~f1l½4h-r-Y~iv25% 
- tv95%, 1fu~iv30% - tv60%4-~ T* ~±11.½4h ~. 
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[0092] {£ iFttA±~~~~ lf, ;lt ~ill¼4h ~¼1t;ft ~-!-- .. JJ~JJ~~.I. .. ~­

~;lt ~ri1J .. ~ffi3/!I! .. ~£•~ 0 {£*~~~~a~-,t-~:iit~~ 1r, ~ 
£•~~¼*~£•~~•~£•ttA~ao ,/f.½-~:iit~~~­
lf, ~£-~71~~~:k..Ji~f=Jo 
roo93 J ~ ~ il1¼4h Mi~€!. ¼•Jt. -ifll 11 t,J ►A ~#pH,(£~ ~ tu a~ llk.1/c, te. 

Ill O ii •1.t. iftJ i1" 1T1J ~ 71 • 1-1::i 1T1J O ~ ~ /Jri .x. *~ a-v • 1-1::i ri1J a~ ~ 1§1J €!. .t~ 
~~#•.. LI-(~-) .. irli~ ... +*• .. t; !¼ ., -1L ... iffi ~-.. zj!f; 

... ~~- .. 1t• .. ~-~+lf•o ·~fll¼~lf~iMt1-ti1l1Jal.Jllk.~~* 
It.~ 71 YA~~ tl1.¼4h ~ "i:" i. it f90,00} % - j'9 5% 0 .,t±-ifeJ iS" Jflj ~ ~ :h 
pH - ?ll~fi1J(raising agent), 1§1J-;kolij!f;•~~4P-J, li~-iP-J .. li~-~iP-J-. ~ 
-fl.1-1::iiP-J ~ ~fl.1-ti4' a 

[0094J Pf :i@.:ii1.tm 4'-4.9i~~¾i@.--tt?J(A .vl ~~pa~~ i¼,1P :ii::f1--¥-f A~tl1. 
¼*~~*£~~•~tt¼~o*~~,~A~~~~~fflA~~* 
fflA .. *A~~~~#ffl~~~a~A4~¼~~A~~fflA;lt~tt 
¼~,~,f/c,~~{£~*~ttt¼~~•~tt¼~~A~,~*lt.71~ 
10% - t92s¾"i:" i., -1t-1r ~ ~ri1J 1J<.*~ ~~1t.J~~/Jri.x.:k..i. 1J<., m -r 

~fb¼'f P ~ ~ ti ?ftJ 1-!'.:i¾ f=1 /g[-$1] J7o 0 

( d)~/JJ:11:r:iit. ~ A~ 
[0095] "i:°til ~ il1.¼4h~ 1:f-iitJ~ €!..t~~#¼# .. iftJ'ft-. .t,t~1-tiri1J .. ~Jt 

~A~~-~ffl~~A~~Jf[~~~~A~*~~~a~~?j(Alffl 
m~, ~~.x."i:"tt~tt¼~~A~~iit*~~**½~~-r~~?~ 

[0096] "i:°fil ~ !l1.¼4h~ €!.¼i9 I% - i930%"i:" i. ~ JJ~ Jm"~ YA. f A 9~o 

--At* ilt, ii JJ~ JJt ~ 71 #J 4h JJ~ JJt o ¼it al.] -iJJ 4h JJ~ Jm" €!.J-lr4 ~ JJ~ JJt.. ~ 

~}J~}M" .. ~~JJ~M"~.i .. -¥-~JJ~M"o {±-7F~•t1.~~~-t, "i:°!ll~!ll¼ 

4h €!.¼i910% - i920%"i:° i. ~JJ~M"~ o ,,f£.J5-~~~~ 1f, ~1~Jtl ti. 
~ * ~ al.JR~ M ~ ' ~ f FR -$1J ,t± ~ 1§,J ~Airilfl 111J -:ko ,1F-~ )1£1 ' ;r*-=f )1£1 ' iffi ~ )1£1 .. 
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•«~-~~~-~~~- kit~, ~a•~-tt~~-aJt:-tt¼o 
.tifAh~~ ~JJ~M~ ~y :i if ~~t. i:if /;J tt 10% - 20% .. 

[0097] Yill ¢;J fil.¼4h~ i:if ~¼Jit~1t.ff1J o .titf{..1t.ff1J i:if lW .i1:. iJJ4h ¢;] lf at.J 

J, ~-iB;ft:1}1~ M•( 11iJ-:ko, ro-3 JJ~ M-)~ ~1-t., .titft..1-t.ff,J ~ i:if lW Jl:. Yill ¢;J 

tt¼~t~~~~~" ~ft..~Mi:if/;J~~~A¼A~o ¼~~~~ 
~M~~,~~~~,~~••aJt:-~-~~•-~~--,~~• 
iJiiAii!_}J~-iffii, ~i$)L ,t 4(anoxomer), N- l.Ji$'t£-f Jvt~•-- -;ff-,1;1f..-jt• 

-=f iffi~, fa]~£+ 'f., 4~~£+ 'f., xt ~£+ 1f' .(P ABA), if,x. T .xt 
'f~r$'-(BHA), T£1l:£1fl+(BHT), ~ 174f., Jj1~1f}1f .. a-t}Jjf ri:, 
J3-tJl1f ri: .. J3-caraotene .. J3-~ii+-tA1r l'i:•- ~}{,.:fr$'-, ¼Jfr$'-, 

JL~r$'-.. 5~ ,t---r-• --r * iffii, jffe_~., JF1:-tt•aJt:-~.. T ¼;rJllfx.4h.. ~ 
114f ii~lfx.qh, p-¼ A ... 3,4-..:::..1££+ 'f ., N,N'-..:::.+xt+..:::..1£(DPPD) .. 

~t.;\..:::. ~ •-==- }J ;-ti iffii.. ,?;lf..1\..:::. ~ •..:::.Jik_}J~ M. ffi~.. 2,6-..:::.-;r,x.-T £+r$'-, 

~*-r-•-t--==-•-*~----~--~~~•--*~~•-~-- -6 
17t~ .. -6 17t{t- .. 6-l.J~£-l,2-..:::.il..-2,2,4--=-'f £~1#-- .. ~itr.l.ir='i~ .. 
l.i £ ;k * r$'-, l.i ..::.me-~ l.i .(EDT A), 1:fc-;pt ;J}llfx.4h .. T ,¼-r$'-.. ~ tt.•, 
~14f!Ji~(1ff1J-;ko, JL~i; .. ~JL~*k .. 5~,t---r--~JL~*k, ~5~,t---r-JL~ 

*k(EGC) .. 5~,t---r--~JL~*k(EGCG) .. J, r$'-~JL~*-3-5~,t---r-•iffiij'), 

-l- !Ji~ ( 1ff1J j(P, Jf 3ft *.. E1 )fh *.. ~4.:f *)' -l-!Ji~ ijj. ( 1f1J j(P, if~**' ;th~ 

@~ , daemfero).. 1f ;J:;t !Ji~ .. EJ !kM-# ~ .. '&; ~ •.. 5~ ,t---r-•, }£Jl!!.;r)llfx.qh .. 

IHt• .. it~•-- k'€tl~JJ~ .. ~J.t,t-, a-1£-=f £,k~•-- 1££i:±J.t•, 

~£~..:::.- .. xt+..:::.r$'-,~~£T..:::.• .. ~£-~--~~--*•;J)l~ 
4h, ~L-aJt:-.Mi:, ~p,i;Ji:JJ~.. ;fT:-tt• ~pli;'.f:JJ~; R-a-i1t.f-•.. 17t14fi:, .ffi-
iiGtJ:. i; .. +*•-- ;kjfr$'-, 5-'f ft..~JBc- .. 5~,t---r-• 'f iffi~.. ;t1:-tt•-1t 
i41 iffi~; {11t.if-ff ~ lffi~; ~-l-i:, J3-$-l-!Ji~, ¾ 'f ..:::.il..k/4:1J~•(NDGA), 

5~ ,t---=r. f iffi~' $ iJil' 11:-tt•~:fl~ iffi~' 1W°~17%, J;j.f:}J~ ~Jl!!.JA, _iJ.t:•' 
liJ.f:•iffi~, ,tA., phytylubichromel-. -1t-t~x.~lfx.4h.. 5~ ,t---r-•~ i!Jiij, J, ,i;4 
... ~ff-ffi:.!Ji~ .. li_-\fu •pijj., i!.i1t¼~~4h, i!.:i1t¼., ~Ji,~;r)l~qn .. 
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~$&, ~~~•-~~--~~&,#•&~Aft, T½., ~z 
•· lf¼$&, !i 1f &Cl:lr, a-, f3-. 1-'fl=l ~-!i 1f &). !i lf -=--~&(flr, 

Cl-, f3-, y-'f\=7 ~-.1:. 1f -=--~&). ~~- ¼$& .. 2,6-..::.-;r,x.. T £.-4-/i: 1f £. 

+~'( f!p, Ionox l 00), 2,4-( ..=-.-3 ',5 1-..::.-J,57.. T £-4'-/i:,£ :f £)-:HJ..=-. 'f + 

(flr, Ionox 330), 2,4,5-..=-./££rEJ£.+£.i§~, iiJ'il, J,57.. T £.i\.~l(TBHQ), 

Zfit.1t..::. rEJ., ..=-. Ii:£ rEJ £2jt,£. i§~ , ~ ~, !§ ~, ~ & , t'(! .1.. * K 2~.Ait 

4-4n , Mt 4-* Q 1 o. , J, :t:JE; * iI11 • L * ~• . ~ ~ 1n av ill¼ 0 

[oo9sJ ,,ff. ~ill~ ill¼4n t -tA:.fl.1-tdt1J av i$-..Jt. ~ IJ tvo.0001 % - tv20%~ 

£.1l-.n-~~-}f-t, ,,ff.~tt~tt¼~t~fl.~M~*lt.~~~ 

0.001%- tv5%~£. ,,(f..x..-~~:;t•t, ,,(f.~Jil~iil¼4ht~A:.f{..1t1f1J 

avi$..Jt.~1v1vo.01%- tv1%~£-

[0099J ,,(f.J;-~~-}ftt, ~ill ~fil¼4h~~~¼.f..:Y-#iftJ 17~iftJ 17~ 

M. ffl~~~M~~~~~, ~~~M~IJA~~o ffl~~~M~~ 
# A -tf 4~,,(f. 1-i ~ ~ mvtt ill i_g t ~JYl av A~, 1f1 :ko , JD1. ~t ½ ~ ,$ , JJJL ~ 

½ ~ Im , 1J<.~ at.i #J 4h ¾ ~ ;gt , 4 iI11 • JJ~ M & , ;f . ~ 17~ 1f1J ~ 4lt *#14h 

~~~-~~~~-+~4~~~;f.~~M~~#J~~~-½#4lt 

Jfx.~{JviI11WJJ~Aaquaresin, ¼;J:tiih, ~i~~wl. ~i~1~4lt.lfx.4h(natural 

smoke extract), ~-ti]:-;Jm:j}t~, A½~.tJtlfx.4h. Jl:.~iflJ~1f1J ~ ~;J"5;;.f ~ 

¼#, k~¼#~$~¼#.~tt~tt¼~~~~¼~~M-~~m 

av.tf 17~1f1J av ~~1f~ ~:ff;$£.(~1tiiJ-J), ~~Y=1t$£(1f1]:ko, ~~-if.ifJ), it 
~&$£, fli{t-r!i$£, }JJL{t-&lt, 5'-1iz{t-&$£., 1J<.~av#J4h¾~, 'fl=11J<. 
~avtA~¾~o 
[00100J ~tll ~ tH¼4n~1£-~ ~.tfr J. :tr* m ¼;J:t. ¼:i!.av1ftJ 17~1f1J ~.tfr 

#J~~¼#,#J~~~-¼#~Jfx.~,¼~#~.~M*~·~Mm 

~Jfx.~ .. ~-HJ:-~4lt~. #~~.~~.h•.••-*m¼#~~# 
-tl!.. ~ fA ¼iI11 w JJ~ :fP L.J..::. ~JM &JJ~ av-HJ 1\ 4- 3&.. Jt:. ~ iJtJ \1~ 1t1J ~ ~-M· if~ 
¼#. k~¼#A$~¼#.,,ff.~~av~~-}ftt,~~M~~~* 

\1~~. -w-av. A1J<.*17~av. ¼:i!.av 1J<.** m ¼;J:t~ ::iJ=.fR~H1.~1f1 ~ 
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;}-t, Jjt *, ¼, t~ ~:L ¼ ~, ,W.. *, ,W,~t-1~t, Ji Ji., t.!1J-1-P-•• , l#J ~k -Mt 

~- ~~!:" Jf~"T, JltJi.(cranberry), .:JG~*- ii aj, ii t];-tr!,, -k+*­
~**' $$$~1~t, ~~#- Al1'., ~*- JfJi.(mixed berry), f¾-f-, {~t, 

#"T, ~~-~Ji.,$Ji.~~~- Ytt~tt¼~i£~~~~~Mo¼ 
ita'-J Jf173f.1f1J a<J ~f fEL 1M•r1. ~1f,J ~.tfr~1-t.ifJ.M:., ~~•.M:., it ~•.M:., ~ 

~•.M:.-m~•.M:.~s~~•.M:.-~~~~~-¼•~JfX.~,~-~ 
JfX.4h, ~~~~JfX.4h. Yill ~ ill¼4h~ ~1~}f] ~#iftJ 173f.)t;ifP~rn-)t, 
Ply i1£ ift] 173f;. )t :f P ~)~it~ jm_ ~ ~ ~ * J?:.,t-}fJ ¼:3/:t,. ift] 173f.:3ft, irb jftj , 7j<., 

~~M-~~~M, •~M, ~-M~#~M~~-
[00101] ,?tJt.~ ~~~~tf, Yill~fll¼4hi£~~¼Jf~ftHl1J~JJ£.1f1J, 
~~~~•a~.M:.- ~R~- ~x~&a~.M:.,~itt~••~ 
(Eucheuma)r**' #J1£(j!iiJ-#"-1~J&, .iL~JJ£, ttbiLJJ£, ~~.iLJJ£, ~it 
;f JJ£~1itlffeJJ£), *JJx, #.- 'r1 £.~i{t-!°ifJ, lf £.ifif!-!";ifP?k•t1.i;t::tJ}. 

[00102] ,?±. x..-~ ~~~ tf , Y ill~ ill¼4h i£ ~ ~,¼'g' ;ff--!-11tl -jo i{t5.. 

:t, k,t4h)9t' -1it~1-t.1f1
]' ro-3JJ~ JJtiji, ~$ Pi O ¼ita'-J t{t5.. * ~;}i,ift 

5..-!"A,C,;ifPE,~~~~~~~M,;ifP.5..-!"B~D.~~~~q4n 

,m- a'-}~ 111
] e...t"54;L #, ,!ij.. 4X:, i~;ifP1f fl'-J .M:.. ¼it~ ro-3JJ~ JJt• ~.tfr 

-=.-f- -=.;;Jt,,\ :}$-.(DHA) .. EPA(-=.-t-i;Jl.li.1~-)~ALA(u-.ill2.J#-..). ~~ 

~~$Pi~~A#~- ~~-~~~-¼~~- ~¼~-~~~, ~ 

*' ,J, ~¼- ~~, 4, ~ it~, -1¼~$ .. t}J4~, 41t, ~~, 4-.f_, 

}£ ;li ;ifP ~ .2. ¼ 0 

(/1/)~J;, 

[00103] ~ ~tf Y ill ~ ill¼4h /Jo 1 AJ!-~ ~#-Jf; ~k. fl'-}~# ,t-J'o. ~ ~ ,ti 

.m-tt¼4hi£~¼~~~T~.f..~-#A¾~:-~¾t:i.m-,#J4h!~JJt, 
~ 1-t.4P'J .. i;-4 • .M:. (-=--~ ;;4 • ffJ , • i(.1j, i;-4 • ffJ .. ,, \ WJ,?;4 •.M:. :f), ~ ~ 

1f1J, l!J1-t.1f1L =tit~1-t1f1], -1it1tt5..4h1f1J.. fit.173f.JtiJ, ~~~fl¼4h, ii:~1JJ'o 
:toii~.¥. v~ ~ 1~.m it;f:tJ1-t.¾ t, ,m-~,J ~, #J4h ~ ~7J<.a'-J t 1J J'p;ifP ii:f.¥.~1~ fJ'-J 
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-jj" * ~ ~ JYl O ~ km 1J<.~f* ~ lfff tll½#i 1J<.½~ z,,t~ YA ;J.1t -Jf-7} ~ ~ 

•· ~~A~½~-4~, ~•·~Mo ~•~4h~~~,*~~4h 
if?:.½ jf__£R:ff HJ!ff 1f-.o ~ra ~/Jo~4#JJJ~ Jvi, J'A.11;fl1f1J, lc1tA·fl, 41:•Jrt 
;fp~J1£*~ Jfff a ~}5 -~~-;lj"~ tf, ~ .EJ }rt~J;j!H,t:_}rt-~~J)o,t;m'.{fJ o 

[00104] ~ ii! ii+ .J:. A. ii! :i.±.;tJt. ~ ~-?f-r .1. a"J HJ Jfff ~ ill ~ t 1J J1a -JfJ A ~ ~, 
~#, ~X .. ~M,A.-a~mr~~~~~-jj--~~ottt~~£ 
~~A~~-o-e.~*ttt~~£·A~~~~A.~~~~~MJ~~ 
-JFJA¼Mlo 

[00105] -_§_-JFJA, ~tttll~t1JJ1a~/~, ¾~7}~1~m r~ra~A, A. 
~~~~~~,~~~~~~A.~~~~~Mo ~~~~~A.ffl•~ 
A. irh 1t.. ;l:*;t¾, ;1:m ;t: ~z.l.ti ;t ift] (impingement cooking)~ ~o it.~ ~f ~ 
± ~ ;~ ~ t jll ~ 1#1J J7i:r +JJ X , z,,t~ A.hif if o 

[00106] Jt.7/--, till~ i 1J £ ~i~1:~f=1#o i!!i±iftl1t-~ 1#1J £~pH_f_i14.0 

- iv5.2~-?f- ~ t 1J J7i:r~f=1#o ~f=1#i!!:i±~Jio$L·J¾~~(lactic acid culture)~ 

~Ao-e.~i!!:i±~)f]##•.~• .. ~--B~Ma~~½4h~A~ 
• 1-t±ziAt• 1-t a 

[ 00 107] ~ ~ 11= /Jo .J:. ~ :tt ~ ill ~ t 1J J7i:r ( ~ .iE~ -f ~, t:.J ~ ~-f ~, t:.J -f 

~' t:.J ~,~A.~~;,~ z rl;J) 0 ~ ill ~ ~lj J71:d1{] i!.--ffe 7)11 .J:. ( ~ iE~ -f ~ 'I 

t:.J~~-r-~ .. t:.J-f ~ .. t:.J~ ,~A.~~ ,~z rl~ )~ jlJ 1f1j-J(o,(£*iiim.ilt tf B#f 
~*i,1t-, ;fa~}&-~½it~~~ ~~j(P~;j:f,j, fl:f lf m -qj~"-~e, ~~o j(P 

*t1JJ7a~~m r·t:k:~rr½Am r-ik.~JJrl¼sm, ~tf -t£m ~.:t.Tifi!! ~ 

~-?f-ii ~,J J7a irh it A 1*:k¾, fo)f :i£. ~ ~ a"J :iti--ffe Jio 1. ;fa ~ ftt.Jl½i!. al.i o 

[00108] ~~J~, ~-f:°ill~'$1]J7a(~.iE~f-~, t:.J~7}-f~, t:.J-f~, 
a 1t- ~11. ::.\-: _±. 1t- _,_A ' ->4-)-Jf.1. .-\-': ' ,::::.. J.. -;;r.t>b m .,J,i& •& • • ::.\-: ..J. !.l .l.J... i::f:-~,':lJ:..t!=.,l o w, .. ,;'(.,.;!,X,.71"-, .. ,~ .• .Z.~1J vnx...Z1i::r, ~p-1 Flb/T,J~i,:e-~.;!,X,./fl§l'.A.-i?J/~ JI,( /i!-rrp1.p:ra 

~~~~~~~*~*~R*~~~~~Q ~~,m-t£~~*~£B#f 
Sf ;~;,2t-, ►A 7}1Jje, ~,it tl:: i! (flp ~ ,J, fl lf )o -e. ~ tlJ }~ ~~ -1±-xf~]iL;/:#*ij tf 
t# ;t¾ ~ ~ Jl?. "i:" ill ~ ~,J J7µ , Jtri ~ Ji. irh it a it. 7f' , -e. ~ --i±-~ 1~ z Tif A z~ 
~-1f-~fll~~1JJ7µ*J:.~ ~' A~Ali-~~ a"J~A4ho l5 fr, ~ --i±-R:h 
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4~ tf:r * ~ -t:' ill ¢;] ~,J J1o YA -$-ft "iiJ"° 1ie'.-tt-1±- a"} 1£1-;;y 1%i!!_ 4JJ o 

[00109] -tl!., "ii]"" YA YA'$'" JJi~ i\_-}f-1~)f] '$'" J.Yi~:i;j-~ *¥f- t.; ~ ;{~~~#t ;{~ a"J 
~ ill ~ ~1

] J1o e?.i Jit. -}f-~ :if ,ff. .. tf:r o i@. 'f , i~ f1r -f9.: a"J ;if! if1# ,Ii_ 6 5 °C - 77°C 

a"J i6fr.J.l r, ~·tk:iEiti.f..& :h --t~~ ~ ,~ f1r -f9.:YA ~ J1:.,(i_J1:e./f1r J9.:a"J 3it.4ff;,fP x 

~~Ma"1~~~4,(i_~~-!1-4h~ma"JA~o~1±-~#)f]~&:h~~ 
~a"J~"ii]""~~-~ta"J~tt~"ii]"",/i_&:h~~J!..t~~' ~~~~~4 
a"J¼• 0 

[0011 OJ ;/:J 7 1* i.iE. ~ill.~ ~,J .fa i.£-E. ffJ A J!..~ ~ 1t-tl1 JJJL ~ l9i :-tt;, ~ '.>l· 

* ..f..1' iv75%-t:' ;_ a"i*El mi11.¾4h ~¼ £1' iv 15%~ ;_ a"1 rh YA ri11.A 

av k.~ J:t : .f.. ~y iv4&* * a"1 ,t"Ji4-h*El (vegetable protein)tt i1L ..f.. ~, iv 

3&**f1"1tt4h*Elmff*, ;,fP.f..~~2&**f1"1tt4h*El/9i~; -#-R 
~ ¼'* £ :Y tv 1s% ~ ;_ f1"1 * El l9i i11.¾4h J!-* £ ~, tv 1400.>t a"i 1'r -tJJ 5J 

llo 

[00111] "iiJ""i@.ii.YA r~*~1J~Mt.;rt ~1JJ1o{vegetable product): ~f*~ /9i 
i11.¾4h, 1fu~7J<..¾a"J;fpzJt#a"J kit*~ i1t¾4hi11.¾; * t:f7 iv 75%-t:' ;_ 

a"1*~ mi11.¾4-h rh £~· tv 15%~ ;_ a"J# J:t i11.A: foJtj£.# J:t rh £~· iv 4 

&**f1"1*~~-,£~~3&**f1"1*~mff*,;.fp..f..~~2&* 
*f1"1*~m~~11.A; nJtt:f7 £~•iv 1s%~i. a"1*~mi11.¾4-hJ!-7ff £~ .. 

iv 1400 Jt a"J Jt -tJJ 5J J.t; ~ 
i;f-Mt~Jll¾(combine); ;fi:i 

¥f-1/G~a"J~¾a"J;,fP~~a"Jk.ii.*~tt¾~J:j~-~~¾~?!£ 

~)9ia"J, ~-*a"J;.fp~~~-*~~' ~-*~~J!-~£*i~~a"J 
*~ ~tiito 
[00112] r!J L j£. ~ * ~ij ~ €r{J 4 * ~lj J1o a"J ~ 1ft] ;/:J ~-t-"-t-" J1o , i~-!"-t-"-t-" J1o 

~.tfr--!"-t-" 1J"t~-M-, ~-t-"t&~4J, -!--t--½•;,fP~~~t:Jf-(vegetarian crumble)a 

~i>~.foa"i }j -~1fiJ;/:J4Ji.A 7 7J<..¾a{J;,fPZ,&:~a{J*~ /9iill¾4ha"1-:k.li~o 

[00113] "iiJ""i@.ii.YA r~*~,j~7J<..* ~lj J1o(fruit product): 4f*~ mill¾ 

4h' 1fu~7J<..¾a"1;fi:rzj:~a"7 *ii.*~ ill¾4hl:jJ;f7J<..*ill¾; * t:f7 tv75% 
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~;_ ir-J*f=7fflill½4hd7.f..:Ytt1s¾~i. a"JifJ=t fllA: rJri£.4J:t dJ.f..1' 

it41i.**a'-1*f=1 tf t'(! .. £:J,' fli31i.**a"i*f=1 ffl H ~, ~.f..:J,' it2Ji. 

**fr-i*E1ffl#tillA; _R*tf .f..j,'i975%~i. fr-i*~fflill½4hJl..~ .f.. 
1' it 1400 Jt a'-J -,r iJJ ~!Ji.., Fi!.}€; ~41/G~ a'-17J<.½a'-J ~;;J:4fr-J kit§-- f=1 ill½ 

4h ~ 4 7J<.* )lb½ YA? !!.. t51 Jff a'-J , tf t1V!k a'-J ~ ~t :il=iJ 1~ 7J<.* ~1J J1µ , i~ 7J<.* 
~lJ J1o Jl..~ ~*J:.~ fr" a'-}¾ f=1 tf f'(! 0 

[00114] ffJ J:. i£.-jj" it; ~iJ ~ fr-J 7j<.* ~ 1] J1i:r fr-) ~ 1f,J:}) 1~ ~ 1z J1µ , ii 1~ I~ 1z J1o 

~;J'611<-*4, ~~1zJ1µ:fP 1J<.*Jltt#-(fruit crumble)o 

~:>l 

[00115] * ftJ -t-*k at, * i¼ "#J 4-h ~ "-t~ 1i m #J 4-h a'-J ~ .. ~#t}])L ~ .. 
~$.-~¾a 

[00116] * m -t- 4'-kat, *i¼"47J<.*"-t~-1--t-7J<.*a~ *~~~ -t--# 
71<-* a'-} *~)lb½4h o 

[00117] * )fJ T *kat, *i¼"4 ~ ".f~ ~ #14#; nrij1-f. ~JJt-~1-¥-(recover) 

fr-J~~o ·~~•~fr-J~~ffi~~tt¾~~I,ft~~~~~~*~ 
1J, JZ. -t C 

[00118] * )fJ -t-*kat, *i¼"4~~"-t~-t~J¥--t-~~a'-J ~i,Fr;~i -r-­
# ~~fr-)~ 5,Fr; )lb½4h o 

(00119] * )fJ -t-4'-kHt, *-i½"J!f-t±: 4h".t~J!f-t±: a'-J?4ho ;/±.i~J:. r k tf, 
~*~*J:.~*ir-J¾f=7~~fr-Jtt4h*f=7~£;/±.-~~~-}j"-tf~~ 
-t/f-tlL 
[00120] * JfJ -t-*kat, *-i½"!ff'(!".t~;/±.i!At~~1f1J 2 #i£.a'-J4J:t 44° 
1iE iR.ll~ Z/€:i * it 4 Ji.* ;fP ~ 0 .2 Ji.* a'-} ~JiAh ¾ f=1 ~lj J1o O ;/±. i~ J:. r j;:_ tf ' 
* i¼" ~ff'(!"~ ~ ;J'6 * :ff-~ fr-J ~ if! , fofr i£. * :Jf-~ ~ t'(! 1fu jo kit --r \'.1t tt t'(! , 
-#-~ ~ ~ -t~ ~ ,¼;f:ii.4-h ¾ E1 ~1J J1o a'-J £;f..J:.~]} fr-J ¾ E1 tf ~ fr-J ~t ;ttJ ;ti) A a 

[00121J * m -t- ;f..kat, *i¼"oo m"-t~Jl..~ ~¼i. ¾f=7 ffl vAa~!k44"it 
;i:iJ1~ffl;fP;/=5 Jttt,r1.ffl at;/±.~~;/-'¼~ 1f1J-:9.o,J, ~ tf a'-J¾EJ ~~ c 
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[00122] * HJ -r *kat, *i½"JtdiJ m M1 ~:1tff"-t~~#»t:1tJt-ft1J if~1fiJjo?.t 

,r1. a'-J ,.t;.. :!"-J;t tff O Jt diJ m ~ £.*J:. Jt diJ m a'-J J;t :it'Jt tl1 , J, ✓.l , L * , ::fP ,.t;.. :!"­
£»t ::¥i-ft1J Ao ~ 1f1 Jt diJ m, IEJ JJ ~ 1f1 ~ ~¾At m ,J, ;.l, ~ ;.l, ,W, ✓.l~ 

:k. ✓.l a'-J diJ M o 

[00123] ~ ftJ -r *kat, **"7J<.¼ii-\~",JN i. 7J<.¼ 1:_;jµ i. fr-J½f=l J!f 111. 

¼~hftriJl,1}; a'-J~4rlto 

[00124] * ftJ -r *kat, **":k.fefJ:t n}l__iztf~ f3~Jt ~afJfi¥H~-tli. 
~£f=1~£afJ~J:t~~~afJ~Ao~~~~2~#~1~J:t#tE~~ 

[00125] ~ }fJ -r 4-.kat, * i½ 11{1t.tt-¼1f a'-J ~ (MDM)"-t~1.R.JfJ uJ"" * !ll±; {if] 

i9:~J.A4~, ~T~:fP){~~~YiiJra1JafJ ~~~o MDM Jlj~~ ~7L~JJJL 

~t~m~~~ff~~J!f~afJ-~~?~o 
[00126] * ftJ --J- 4--kat, **"¾1J<.i. "-t~~t:f,ttt a'-J 1J<.51~afJ _;_ Q t-t# 
6'-J¼7J<.. _;_ i:if i,.:.U.!ii A. 0. C. S. (American Oil Chemists Society)~* Ba 

2a-38 (1997F~~;.t_, i~~*ii..ii~#-~I ft] tt½11J*x_ ~ 0 

[00127] *-=Z_P}f 1-R_}fJ fl~* i½"½ f=l J!f ¼ 1 11
, 1f1j:s(o, j(O :k_ji_ £ f=l ¼ _;_, 

-t~ -1<0 :im. ii y~ r ~ * fiJf"-J;fii ;.t. a'-J it tt a'-J :if;l§l ,xf * ~ J!f ¾ .i : A.o.c.s. 
(American Oil Chemists Society))¼ ;.t. ~ 5¼ Be 4-91(1997) , Aa 

5-91(1997), ~ Ba 4d-90(1997), ~~*im.ii~#-~l HJ tt½11J*x. 'f, 
~~*~;.t.~JJ~afJ###£afJ~~¼i., ~½f=ll!f¼iJJ#£~~ 
¼i. 6.251¾0 

[00128] ~ ftJ -r *kat, *i½"-J:-f=lJ!f ifift"-t~~~;.t.x..;f..~aAfA4h½ 
f=1 ~ 1J if1:dt;f1;Jfit.i ~~*Ji. ~-1-+~~ a~~*~~~~ at.J-i~JfJ,l;f- J:t o .n 5'r, 
~JJ*£~~~(3afJ~Jt~~~~%tt~-J:-f=1~&~~£*J:.~~ 
a'-J £ f=1 ff tit , rtr YA -J:- f=1 tt tt a'-J -14~ § 1H% ~ *WL ~ a'-J m ¥~.1 ~ -r ~ ~ a'-J ::fP Jt 

~ a'-J tt ;tti1-ti-t1i.4h½ f=l -ft1J if~ 0 
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[oo 129J ~ m -t- ;t....:t. flt , ~ i¼ "~ -tn 5J Jt." ~;11J :;. m ;tti 1-t ¾ El J1i *J A J!-~ 

A.~$~ aJ.; 5J It. YA~~~ 1~ ji;J fJ,ry J1i ¥~1 ~ 7r }Ji~ -r P)f-Jf} A a-!J t 1J Jlp ~ if t'(!;!k 

~~~~~0 ~~~Jt.~~~~~JJ~. 

[00130] ~ Jf] -t-;t...~flt' ~i¼";rl{Ma1"{~ ~¼iW4h ji;J aJ.;i;)J4h ~ill.½4-h 0 

[00131] ~ Jf] -t- ;t...~ flt' ~ i¼" :k..ii --r 11t if${! ":f:~ ~½ .f_ ~y i"; 70%JJ¼~ 

if-~:k..ii-r~~§-~¾o :k.ii--1-~if·~~~¼-~tt~i.~:k. 
ii¾a,~~of~~100%~if-o ~JfJ-t-;t...~flt, :k.ii--1-~if-~ 

-t~ A~ ~A-&-:k.iiPr ~ if ff! a -~, :k.ii --1-Pf tf if!ii!it:-A T ffe •-JFJ A: 
¾~ :k.ii aJ.; Pr ,k:fpJE; jf, /£. Jt (f1ake)~Jt$f--ri:it-)f-J-A.& Jt ~gf .$&f-a1 .::S­

~ 'f ¾~~, ~~:k..ii.::S-~~·~:k.ii##:fp-y~~-~~~o 
[ oo 1 3 2 J ~ m -t- ;t... ~ flt , ~-i½" :k. ii * !m ¾ a "~►A ~ ¼ 7J<. aJ.i :k. ii* a 

it, ~El Jt¼ i. JJ i9 65% - ,J,-f-i9 90%~ :k.iitt3f:t a :k.iii-ttt-m¾a ~ 

~¼:k.ii -f-~ tf tit, im. 't ¼;fir 1-'A JG7J<. ~ :i * it Jf-i9 3.5%Ji£ f9 20% 

~:k..ii-f-~ff-o :k.ii*~*a:rm.tl~Tffe$m:k.ii-JfJA: ¾~:k..ii 

a1 Pr ~ ~ Jlt 5f , J£. Jt A tt it-f- .rt * ;.A.& Jt A &t # aJ.J -r- 11t 'f ¾-~ iih , 7fP 
1Jt:k..ii *ti ;fP :k.ii-f- 11t tt tf!~ --r 11t afJrif~•t±;rl!~-n'" ~ 0 

[00133] ~ JfJ T ;f-~Elt, ;,I( i¼" :k..iit7}"-t}f;1fu~ ~¼ ~y T i9 1 %iih {if] }µljj~ 

:k..iit.t#~ .fs?1.Zf-JFJ ;.\, m ;J.'.i,f~ 1Jt1Jtl:9i 4'.i uf YA :im.tl NO. 100 m (:k 11=1 {iF11i) 

t~ af] l~t.ifllA 0 1JZJf] w ;i,W., af] :k.ii$Jr gf ~ i¼~~ :k..ii ,i}f·.. ~ Jt ' ft Jt .. ;;fil. 

& .. A~~##~~¼~~~A:k.ii~o ~JG~~~, :k..ii&~kii 

~ti¼ .i ~ f9 49% - i9 65% 0 1JGizt:tJ} *~;ff ::If~ ilfJ, -;i 1JG~!t 1Jt!J,' -t­
i"; l % af] tJ} *:fit~ ~ ~ 3 00 ~ ( :k 00 ;t;t ;fi_) 1$ J:. a 

[00134] ~m-t--4'-~flt, ~i¼":k.ii~~¾a"kvAJGJJzitJf-, ¾aJ1f 

¼:i JJ £1' tt 90%:k.ii~a #J :k..ii;f:t:ift. i@.tl ►A r ffe~~ m :k..ii-JFJ A:k.. 

ii-n'" ~ ¾a : }.A. -f- 13t-¼ ~ :k.._fl_ af] 1r ~:fP tJl= :f, & Jt A,;,g.Jf-f- 13t-#-J.A.& 

Jt~&#~-r~¾~,~--1-~~:k.ii¾a~•~~-r-~if~~~,~ 

~1Jt:k.ii~a ~;r1t*~~ 0 
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[00135] ~ ffl -t 4'-scJ1t, ;i/(i¼"ti~".f~~ii1At~~1!1J 2 ifiJUr-JJf J:t 4t 
~iEiJ-\.%:'Z/6, X.. i- JJ*t'-i 2.5 - iJ.; 4 M*:fl'.71t:k.-tt'-J 0.2 &*ll~-t.mAh-fil-­
t, 1t11J ifp 0 

[ 00 13 6] ~ .m T 4:- st at ' ;ii( i¼ II 5;t fj} II .f lHl m 11-1.if .k ~ ~ ~ a<] i;t ;fjf O ~ 

~~~~~7J~~,~~~-~~• ~*~•~**•o 
[0013 7] ~ }f] T ;f.-3Z. Eft, ;i/( i¼" YA 3G 7Jz it .n. a<] Y :i "-1~ --f *£ ic: ~½ ~ 

filf~ 7}<.~( 111Hot,t#a{i JJ<.'.0'-¼ ;_ JJ 0%)-Z/6 t:t#a{i-t: _;_ o Jl..#-J~i#-, t,t 

7f4 a¾ YA JG 7Jz it .n. a'-1 Y i. Pf YA i!i± ~% t,t;if:f I -t 45°c t~ *~ .n. .f..tt# i&.fU 
1t0 ~:z.$it~t:t5f4,mR1lo 
[00 138] ~ .m -t 4:-stat, ;i/(i¼",J, ½:4'Jt".:t~ ti1 ,r;~i;f + ½ m R1l a'-Jtj} Jf-..o 
-~rm i , ,J, ½tJt{r~f.iJt.71 i'-) 14 - t'-) 120 µmo 

[ 0013 9] ~ .t-&- VA r ~ ~ 15~ f), 1'1 if.*~ a}J flJ 1it. ~ ~ ~ 7j" ~ 0 *4'A .tA a{) .ti. 
;i(A~S~mM~~=~~r~~~~~~-Jf-~tt*~~~it~½~ 
iF a¾ • m a17 f£ -t- it M ;~ 7T" Jl.~;3{_ aJJ ~ ~ i\ a{] ;Ji.;i!( 0 ;.~ m , w.,~~ ~¾ff- , 

~~~~~;i!(AJ~~~M=~~~~*itaJJ~tt#~~~r, ~ffl 
/A'"--Jf-al.i ~~ ~ ~7i"~ tf Pf 11= l:B it§, ?i... ~, fr JL:i£~ 1f {gi11V-M1 ~ ~1tl, Mi 

M*, ~~~~~t~if.~~iF~ffl~.~~~~71~aJJ~rtr1~~~ 
1ti1J,t± a{) 0 

~~1fd 

[00140] ~~111J 1-105 ~1f1JiX.aJJ~i{.a}J{r~~#~~7j"~o 

~ ~1§1 l jy° W 51 J.t. ~ $Jl~ ~ 

[00 J 41 J 1.f J10 "ffi]"-tJJ 5J}t_i,:1, it ;/;J if.1i:.ilt1ti.W1J .i :Jt-Pf igliivA r iiAl.~Y11J ~ o 

ft~ ft ¥11~ * ~ JY1" t,J J1o :t.f t?o-#-~tf 'e: I T F~ ~~ a"J , J , ~ + , .m tJ.; 3 1¾-t.f J1o 

Yi. {J<J ~i~ m *7Jz7Jz½;f:1f-J1i:r o ~% ,J, 1;t;J-w.A- '.£ ½.i'-J 0.01 Bar a<J If. fJ, -#­
~.j;j-,J, ~o ft3t1+J7o7]Z,@'-t9 12 - iJ.; 24 ,J, at O Jfx.tlpJ<.½afJ{{-J1trJt~f'e; 

IT~~~~~'.0'-#~~~~,ft~~~'.0'-#~aJ.in~~~#~~A 
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~oi!-~~,#£$~;/£~~¾#~~nr~~.ft~no½A-t­

~¥;; J:t a'-J*4roo ]fJ -t-+n-t1J#f-~ 4hat.J½ita'-J 7J 7J TA-45 ~, d7 Texture 

Technologies (-k ~ )l1J.i½a'-J +n n J:t o i!-1ti:ii3-\~a'-J½i!.MJ~.ttJ¾:.tff1-:;(;iJ 

TA~, a:, Stable Micro Systems Ltd. (~ ~ )1ff1J:i½ a<] r!c.* 25-. 50-. A 100 

-t JL),W~ /J it{!<J TXT2o ;/£ ii:i3-\l5ka'-] J::_ r 3-Z. o/, )g" -l:JJ5lft.;i) t 1J ~ (puncture 

through)t-tJ1ofo}f';t a'-] vA Jt3t jf..a'-] :Hk. k. a'-]:}] Q 

~ ~,ff~ 2 Pf J:t ~ ,f.iE ~)JI~~ 

[00142] 1fJ -t- )fl1U ~ ~ J:t 4-t ,1iE a'-J 7i i¼ Pf :ko r -#lAi" o 1x.1J:lfJ jt-JJti;t J:t 1t ~ 

tv 1501t a'-Jtt¥:i1t.*~ ~l1JJ100 4~¥tJ1aIAf%~ a'-J "ff!tt:rt o/ -#-~hoi-9 

450 it 25°C a'-]1J<-o ;(£iv 150 mm Hg r Jt-~~:itii:1tt, -#-Jt-it-r-J-¼4h 

1J<-½ f9 60 ¾4r o ~.ff 1]<.½-a'-] ;/:-f J1o .Ji.Arlie,*~ ,t-7J JR a'-] KM 1400 ~ 

Kitchen Aid ill.½ 2- a'-J <f/f- 11-J , -#-;(£ 130 rpm r Wi:..½ r9 -¼4h vJ;J ¾4r o ~,J * 
~#~~~.*~r4h~~#{!<JA~o ~1~¼~~vJ;J~o~#o/~ 
~ i9 200 g a'-] iH.½4h O 1} ~ ii: i&¼4hft 1J:foJt* * -t- 2.5 cm a'-J tt j1tA* 
**~~~~½~¾~o#~~~~~½4h¾~{!<J~~~'~tt~ 

vA~:k@~i.(111]:koi'-7 200 g), -#-~%i:i1.u*vA 100a l!_;;~~ifJ1oo/ k.4J:t 

a'-J ?ii"¾ ~t., 1R :ko tt * 1Ji 1~ -t- l 5%A ~ -t- 20%, JJ~ ¼ tt At-i3-\~k., 1R :ko{R 

j; 15% - 20%, fr.~l6 tJ-.4i o/ # ~ JJ -i'-7 200 g, 1~ * -t- 2.s cm a'-J if tit 
~*~~-*-:N'"+JJ4iH.½4h1}~, -ilti!-1-rit -!t-o 

~~,ff~ 3 ~4h*~-$iJJ'~WJ!!.~ 

roo 14 3 J v::;, r ~* ili 7f * Pf m -t- t 1J ¼ ;$-.~ aJJ a'-J ~ ~ a'-J ~ ;-J:tJ 1-tt1i.4h ¾ ti t 1J 

J1o" ~.ff-fJ, r~ha.f..-f"*itt.i&½$:~: 1000 -f-it(kg)Supro 620 (kiL~ 

~ 4h), 440 kg ,J, ~oo M .. 236 kg ,J, ✓.l5;tf7t, 34 kg kiL-t-Pf tt tit, 8 kg 

*•~~--~2~~~~~--~½11-J½~~~A-f"~~kiL¾~~ 

¼4-ho t.~J6:~1f-f"Wi:..4h4t~J.f..-JJo#4-, -f"i£4h~~ 480 kg 1J<--~tA.i:i-JJa 

tt4- iJ J A fl -iftJ tt S , 1--A -JFJ A iftl ii& a'-J kiL ¾ €1 fl i£½4h. ~ ;€; q* ~ k -t-
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25~~#~~•*~~m~kA*~ffl~¼~~#£~~#~~ili 
;tl.E o -tt ~ 3lt I €1 ¼ -1i. ,t-~lifr.J.t.At t 1J IR , * ~ ~ Wt:.¼4h ,,(f. ~ - IR ~tAt t 1J 

±iv 2s0 c, ,,(f.~-=-IRiv so0 c, ,,ff.~-=-IRiv 9s 0 c, ,,(f.~2!TIR&-v 130°c, 

:f.:r ,,(f. ~ -1i. IR iv 1 so 0 c o -t;} ili 4h ~,ff.~ - IR £ ~y tv 400 psig _a£~~ -1i. 

IR ±-v 1 soo psig a'-J & /Jo t3'.. r£J 1=J hri ~~ IR ;tmxm. ~-+A~ 1--i.i.M- o ~t 60 

kg 1J<. i.i.A {jf-J.li iJL a'-J ~ tf o 

[ oo 144 J ~t & :t~t~ I i!-t-l-£-ttr-J£. iJt.. , YA fJ. r ~ A;$" I : Jc.. it Jf ~ a'-J irl 

¼4hJ-J...-t;}EiiJLili o ~4FAEiil:?ffe-11-ff-l~.Jt~ aryW~¼4h i:kJ ilitii&iJtitI 
,ff.~~~~±~~~~~~¼~ff-c 

[00 145] :M ~¼ ~~~xt fr av¼~ if ii ary-t]} 1:8 4h-tt 1:8 J.£:tlitJL at, m 
7J -tJJ r * ,~ 16 ~f-tJJ .tk:-t-;t*£ iJ.i 10% ~ ;. a{J ¼ 1J<. ~ 0 -g_ -t-1*, ~ ~-tJJ 

JR:~ n'x., J, ;-f Jt :ft=l4k k~ J=t O ~ a 1i~ x. -t a{J 2s ,t--;-f Jt o fr{{;&- wit;_ ~ 
~1::.~ Jt -jf-§1J T ~ IV tf a 

~IV 

#- ,:1 t:1P ,J,~Jt k~J=t 
~½ 

*(mm) lt(mm) *<mm)· 1:(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 
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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 

-if-"j:$J,(A 11.0 7.4 -f-j:$J,(A 16.3 11.2 

liF;.'ft~ 2.3 1.4 liFift¾ 2.8 1.3 

ilk-!A 19.0 10.0 ilk-fi. 22.0 14.0 

jfk_,J,,,(A 8.0 4.0 J&_,J,,fi_ 11.0 9.0 

~~1Ju 4- 94 tt4h*a~JJ1i:r~!½..? 
[00146] ~~1f1J 4-94 Jl.~~1Jtl 3 ~"i:°jj_o riila{J~ V ~¥;t~~~1J1J 3-94 

a{} 7!":f!r o 
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'.Jk~ff,J ~kl!?~ )g°iJJiiA. 1J<..½ Wf A.(g/cc) 
~½# )f % (g) 

3 30.2 2150 80 0.27 

4 24.2 2366 80 0.24 

5 29.4 2341 60 0.30 

6 26.0 2142 70 0.29 

7 27.1 2291 70 0.28 

8 32.7 2442 70 0.23 

9 17.4 2668 70 0.27 

10 26.1 2511 90 0.26 
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~~-f?,J ~;k_fl{J~ jy°fJJ~ilt. 1,I<.½ WI /t.(g/cc) 
~34"# Jt% (g) 

11 21.1 2260 80 0.28 

12 22.3 2421 80 0.24 

13 21.9 2490 75 0.28 

14 22.4 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 90 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 0.25 

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 0.7 879 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 

48 



Motif Exhibit 1002, Page 837 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

200780027323.8 i#. lffl -=t=5 Jg43/ 48]! 

~~-{?rJ ~.:k.fl?,pf lt-w~J.t. 71<-½ ff /.t.(g/cc) 
~½# Ji% (g) 

39 0.1 051 66 0.28 

40 7.9 384 54 0.31 

41 8.1 064 58 0.28 

42 9.2 158 60 0.27 

43 0.0 834 58 0.28 

44 6.8 202 58 0.28 

45 2.8 363 57 0.26 

46 3.9 361 57 0.28 

47 6.9 293 103 0.25 

48 6.3 205 73 0.28 

49 9.0 286 53 0.29 

50 2.6 206 63 0.25 

51 0.5 125 63 0.31 

52 5.5 290 55 0.29 

53 8.2 274 55 0.26 

54 1.5 205 42 0.33 

55 1.3 185 55 0.31 

56 1.8 969 40 0.30 

57 9.1 028 55 0.31 

58 7.2 598 63 0.37 

59 8.3 869 60 0.31 

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 45 0.27 

64 9.0 796 53 0.27 

65 0.0 924 51 0.27 

66 3.7 295 51 0.28 
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~~1f1J ~k~~ jt {JJ 5! J.t. 1.J<.½ ~ /.l.(g/cc) 
~½# Ji% (g) 

67 7.4 259 50 0.29 

68 9.2 204 43 0.28 

69 5.3 059 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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~~,fj1J ~:k..~~ jg"-w,i/.l. JJ<.½ if /.l.(g/cc) 
-½# Jt% (g) 

~ 1 lJ!/ 71'"1i:.~ 2.6 045 53 0.27 

'f 11i. 6.5 164 60 0.28 

~ 3 lJ!/ 71'"1:9:lt 0.2 291 70 0.30 

-f-J5J11i. 6.6 156 63 0.28 

~~-!?~ 95 ¼~ Jlbl½-4halJ !i...F 
[00147] ~.tf i1 10°C (50°F)a1 3625 Jt m *7]<..i~iJa .i.ifl½~~, #t-t:¥-at~ 
iJa 1160 Jtf-~, 1~7]<..~(i1 7% - t1 12%)k..ii*EJ tll.½4h(;f"t-i7'7-J FXP 

MO339, ;ff lU Solae, LLC, St. Louis, MO).n..i.k..ii*~ fll½4h:t»:.7]<..¼ 

A~~~~~. ffl~k.ii*~tt½~~¼k..ii~~¾~,k..iiT~~ 
1fL I J, * dq M ~ f;t t¾ o ~.tf 5 216 Jt ¼ 7]<.. i. 7-J £ j,' i9 5 0% #3 {Jl.-t~ ¾ 1t {r~ 

bf5(1;l~~;ha£Wi:,½~o 1~1Jl.{~¾~fr-J5!~~~Ti1 2°C (36°F)- i9 4°C 

(39°F)a~ 5~}!_0 Wi:,½ A ¼4h .n..i.R1f J:1:j}m" fr-J ~~il. ~ %1J J1p o ~.tf ~fll ~ -#,1J 

J1p4t'fl.i. Hollymatic Px,.-Jf}:tJt..~, 1±-Jt '"f 1~~ill ~ 1MJ1µA-JfJ, ~A ~J4F 

~ ~ Jt' ?~$*✓-~ Q 

[00148] y j_ ~ ~1:11J 3 #J ~-11=, ~ ~ .:.t..?t 7-J: ft] 3175 Jt 7j<..7J<..½¼ k..ii 

~ tfi ¾ ~.. k..ii T~ if tfL ,J, ;k ur, f}}j~i;t;t.'¾al.J 1500 Jt-=1P:f-1i1~¼7J<. 
i. (.it 28 - t1 35%)€11 kit½~ Jm°~ll¼4h o ~Y~ll ~ 1M J1a4t;fj .f.J.A-3fttJL 

B,~Jt~~tt~M£~~A~~*~fr-J~~A, ~$*~0~#~ 
~ Pf 1f t] J, ~-#,1J rt~ , ~ .tt-18 :f: Fll T 1i-T Elk Grove Village, I 11. fl<:J 

HITEC Food Equipment, Inc... 1i-f- Des Moines, Iowa a1 Townsend 

Engineering Co., 1iL T Canton, Mass.fr,] Robert Reiser & Co., Inc., ~1iL 

T Buffalo Grove, I 11. tr,J Handtmann, Inc. o 
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[00149] ~ttt 12°c (54°F)al.i 2127 it m ~7]<.ha.f..~-iR:.½~8, 4lA.fat 

hPA 1000 Jt-f-:tirL 1~¼7J<.fJ}(t9 7%- it 12%)a1.:k.ii½Eifll½4h, A 
.f...:k.ii¾Eitt½~~~½A~~~~~o ~$*43it~-·~M~ 
ha.f._7J<.½al.i .:k.ii~E1tll½4ho ,ff:.tt 2°C(36°F)r, ~hri 4500 Jt¼7J<.:i 
:/4 tt so%al.i.tJL:t~¾1tal.iJ;f-,~ ~ a r.~$~1Jp 100 Jt~1-tAP-J:fi:r 30 Jt-=-~ 

·-~~~~~Mm~~½~M~~~~~~~~~¾EI~o~M~ 
iR:.¼EJt, ~1Jp 500 Jt4~JJlVJt~ 100 Jt4~~~4-#-fI£ft ✓-ft.½o ,,(£.~__::. 

iR:.½$-~ ~, 1~ Supra® 620 ~ 600 Jt~Y&.¾EI ,,(f. 1000 Jt7Jz ~ 7Jz½, 

-#-i~h11.f..~ -✓-£½$-~ 0 ill:.½ 01 ¼4h A.f-.itil ~ Jfff aJ.J °i."ill ~ 1ff1J J1i:10 * 
°i."ill ~ ! 1J J1i:1~t.:f3 .f_ Hollymatic (Hollymatic Corp., Park Forest IL)A-JfJ.tJL 

a, ,t:.*~~~tt~~£A-HJ:h~*' ~$*~0 

~~1Jtl 98 

[00150] ~4 it 10°C (50°F)a{J 3000 Jt m At7Jz~hP .f_ ✓-£½~~' Jjt~tat~ 

1JP 1500 Jt ff1 Supro® 620 ! 1J~a{J .:k.ii ¾EI -ttf-tl: !Th' Ji...f...:k.ii * El ;J-fi:-tl: 

4h~A'JJ<.½, -#-ii!i:i-t»Jtr1ri~~ifii!o * 5000 Jt¼7J<.i_:)J.f..~'i9 50% 

a1.t1Ltii\¾1f et.i~,.JJ& ~ 1Jo..f..it1t.½~o 1~.tJL:tA¾1t af] ;~ ~ 5Q: ,f- it 2°C (36°F) 

- i9 4°C (39°F)~)liJi.o iR:.½0l ¼!Th jL.f_$t;flM ;gt~ ~tll. ~ 1ff1JJ1i:10 ~4 
°i."ill. ~ t 1J J1p~t.:f3 ..f.. Hollymatic Ji<.-JfJ,tJL~, ,ff:.$~ 1~ ~~11. ~ ! 1J J1oli<.-JfJ :/4 
r~ ~4FA ~ )4- , t.~Jf5 ~,i o 

~~1Jtl 99 

[OO 15 lJ ~ .i. ~ ~ 1f1J 98 at.i -tAl11=, ~ ~ Z5Q: :/4: 7J<.½-#--t»~at.i .:k...a * E1 

tt½~~¼.:k.ii~~*E], .:k.*•'~~~-~~-Q 

~~1Jtl 100 

[00152] ~ ..i.~~111J 98 aJ.J;J-~11=, ~ ~ Z5Q::/4: 1J<.½-#--t»i;f-M1 :k.ii½EI 

t11.½4h t?..¼ .:k.ii ~ ~ ¾ E7 ~ :k.*;i:»- o 
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~~1fd 101 

[00153] Y j_ ~~1§1} 98 a-!]~,f'f=, -1' M Z?l}<J: 7J<..i}-jf--i:JJJ;¥-a-v k.ii½EI 

tt½~~½kii.~-½EJ~~~a~~~o 

~~1fd 102 

[00154] -:t" jt ~~1f1J 98 a-!J-t*1t' -1' M Z?l}<J: 7J<..-f}-jf--tJ]J;¥- a-v kit ½EI 

ill½~h ~½kii.~ ~½EI' ,J, *fj;'-;.fP5;t;j:j} 0 

~~1fd 103 

[oo 15 s J -:t" .i.. ~ ~1111 9 s a-!J-t*1t , ;f: M z~ 5<J : 7J<..¼jf--i:JJ ;i a-!J kii. ½ EI 

tt¼~~¼kii.~~*EI~kitT~ff~. 

~~1fd 104 

[00156J ~jt~~11,J 98 a-!J-t*f'!=, -1'MZ?l::5<J: 1J<..½-#--i:JJ~a-!Jkit½~ 

ill¼4h ~½k.ii.~~ ½~, kii. T~if tft~,J, *lJI} jij o 

~~1f1105 

[00157] ~:tf-tt 10°C (50°F)a-v 3383 it lb ~7J<..~jJo.f_)tb¼$.~, ~jt.;Jtat~ 
JJa 1208 Jt-t-~, 1~7J<..~(iv 7% - it 12%)afJ*iFiR5<J SUPROMAX® 5050 

~kit½~*~~, A£kii½EI*~~~*½, jf-~tl~~~~­

tt jf! 0 ~:tr 3340 Jt½1J<..;.. 5<J .f..j,~ 1v so%tr!i;tJL-t~¾1t ~ Jti?J~,~ ~ l:i 3383 

it }j~ M * i. }<] i'J.i l 0% 6-!] l/2 ~ -t- ~kl¥- av 4 ~ ~ ,1}11 .f.. )tb--@'--~ 0 ;(£ iv 2 °C 

(36°F) - iv 4°C (39°F)rixJ¥-:tJL-t~¾1f a-!],J:; ~ ~4 ~ a -te..~JJ11~#~ ~ 

M~~~~: ~,~~~k-~,~~-~,~~-,~~~~~~, 

~ it~, ~ ii.~Jt, #*.ft., Jt,4", j.:1::J~:f~il, ~.1j-7J<..¼a~ LHP ~TJ¾;Jf. 

~a ~¼~½~A£~~M~~-:t"tt~~£Q ~~~~tt~~£A~ 

}<J ~ ¥to 
[00158] ~ fe~ YA .E.i ~~a}]~* at11L~~~~~fiW.#- T ~~ f!JJ, 1a SJ!?. 
fiW.: ~4Jf ~ at-t.l~A ffi. il ii.1)t] it=~ -i-Jt .. f!JJ ~ ~:tf- aJ] EI *~# 1it ?k. a ~ Jt, 
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,,& 1-f.M-: ~:i:.fo/r /~-Jf- a~~ f!}] ~ ~ iJ,1£. ~Afo/r ~t ;t~;;j:1J~ ✓t<-te:. ~ 17'J ~11} 

?ko 
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10 

34 r-,-9 / 
14 

37 

82A 

18 

12 

00 3 
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Espacenet - Bihliogrnphic data 

Method for preparing nove! fermented soybean rni!k pmducts 

lnventor(s): 

Applicant(s}: 

RUIXIA GU; CAIPING LIU; YIN XU± (GU RUIXIA, ; LIU 
CA!P!NG, ; XU YIN) 

UNIV YANGZHOU ± (YANGZHOU UNIVERSITY) 

Page 1 of 1 

Classification: - international:A23C11/10; A23C20/02; C12N1/20; C12,R1l225 

Application 
number: 

- cooperative: 
CN20101139465 20100406 Global Dossier 

Priority number(s}: CN20101139465 20100406 

Also published as: CN·101861895 m, 

Abstract of C:Ni01851895 {A} 

The invention relates to a method for preparing novel ferrnented soybean mi!k 
products, such as fermented soybean mBk, fermented rnixed soybean milk, ferrnented 
dried tofu and the like, \<Vhlch prepares the produces such as soybean n1i!k, fermented 
mixed soybean milk, dried tofu or dried tofu paste and the Hke by obtaining !ac:tic add 
bacteria by using vitamy of alpha aceto!acetate decearbox:::i!ase {ALDC} as an index 
and fermenting soybean mHk or mixed mHk containing the soybean milk by using one 
ore rnore !ad1c acid bactena_ The prepared products have a goocl flavor and are easy 
to be accepted try consumers. 

https :/:\vorldwide .espacenet. conv'publica tionDetails.ibiblio ?DB=EPODOC&II =0&I\\TI=4&... 7 /31/2017 
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1. ~ # WT ru ':& m _R 1L mu &b sJ.J mu½ ti 1t, Jt it oc tE -=i=-, xt ~ a Jgf 1I; a 5t ·~; tE 
1. 5% -6. 0%B'9R1L£ffittE 95°Cittfr 20min B"Jmtzl::E_E!!_J§',J=§ a - Z.ff5t1Ll'frn~~IHt~i~fJA 
r o. 1000 µ mol/mL B"11L~ffiittif':&.M, 1tJt,Jf[gj, mU½':&.M 01Lo 

2. t~ ~ :fx:tf~ * 1 Jifi~ s"J WT ru ':& m _R 1L mu &b s"J mu½ ti 1t, Jt it oc tE r, ¾ ~i xt ,i11Litl: 
if tzl::E_E!!_, JJoin\GR TElXR TMra 

3. t~~tz:tiJ~* 1 ElX 2 Jifi~ s1Wrru':&.m 01L mu Jlp s1mu½ ti1t, JtitoctEr, R1L£ 
mtl=f:AR~a*;diR1L£m,g,~ams115% -9o%,li_¥d>~JJo 10% -s5%B"14:WJ,ElX 
1 % -2 % B"J:WJ*-B-, ElXt~JJo o. 5 % -2 % 011L1~*-B- o 

4. t~~:fX:tU~:J< 3 m~B"Jffiru':&.MR1LmU&b B"JmU½ tiit, JtittiEtErtER1L£mt~':&. 
m 0 jLi=pi~JJoffi,M;_,:WJ1IBElXA@YIB, mU½JvG':&.M 91L, 9T~ 9 TMr~':&.M 9 mU&b 0 
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t~#:®l~ 
[0001] *1z~ ~ r1t&bJJoI ~yf:hijl, Jl1*w R-trrffi~t>tM: 0 ¥L mU&b l'II.JmU1it 1i~~o 

tt#:~~ 
[0002J MI~ A1fJ1::i~7-kfBI.Jt~r,§J, ~iml'II.J E3 ·m,t~1t::FF~i'JltilJEA{fJITT~*' *trr:r}Ji'flt1* 
~1t&b1-i"r~A {fJITT~i::t o Ali~EI ¾-trr11tJYtl'II.Jfc~~EIJYto 1±1-FAR~EI 1'11.Js:JMilO:IJJ 
i'JE'ti, l2JR¥L~$EJX$7J'ff{~4¥L±F*ff R1LmU&b, 7'1JA1~ ~wJifrit~o 
[0003] A 0 ~El*~ A 1* m '.16' ~ BI.J *~~£., jt;tt ¾A 1*~ i'JE'21 m ITT ffi~.' fl~. 
~, p~* tt~£ n c ¥: Hit~ nto ~~ n ) :57~, Jt B ff* fi¾?J':ilJ 1,J :l:>11:JJBI.J, fr~£ ntlim f 1,1 
ttttJtBR~,rm:¥41tw,~~1t1mtotmff ;Jt1::1m~11tmf:t>11?~ 96 ~t1F,1t1¥Lffr, rAJ~, 
~,¥0 -JitJ as~ El }Yt,f§ 11;1., ¾tH 1m ~Pl~~ fl;l. -Fi}J{Zl] ~ El as "fc ~" ~ El JYt, ~ Jlti:& JJ} fBl.AJifr 1* 
L&, H1Jt:~i}J1mtt~ El JYtBI.JirJ{tffl, -tzo'3 I t>tJmM1!E,JLi\ill1 ~mto r,§JmI(gjffif:;JiE~o ,nJf~*~, A 
mm:1tMw·t11t&btt$, ¾:ii!t~_li'j'q~j:Jli'illl ~m, 1™!Jfi1 ~m, m~.JW;JiE, mtPl<.m~ Pfri~ "x ~ m,, 
:l:IJJol'II.J~~z.-, s:JF~'f:kiJ-.1,J, :tttmtH1mtt~EI, 1~t11J¾j;: 0 ~El l'II.J1tJ=§;, ¾frl~~~­
IPJ H2l I'll.]~ ~tf z. ~~::'{as~ H: 0 Jltj~ Ali~ El iE i'!Efrl~ ~ ~ llt~~ 1k' ± Wtifox ~ 5 I~ BI.J ~.' ~ 
1~Jfi1~ ~ 1'11.J 1~W J3tijl'(~ El , ~y ~ 1* pq tt§ ITT 1-1n ~~ llt~ 1:::E-':IJJ i'JE o 
[ 0004 J J:J.. Z. W5t ¾ 1±1 tr• g;flj ffl ~ 1::. 1m 'PL tr1f ¥Lg ¥L:E3J< ffi ~ ~ J:J.. Z. IU!E 1rr, ~ $1 3?lc ffi, ¥L H 
ffifrtzM:~%fi¾ITT 0 frim~*#T,rr•n1zm:~J:J..Z.M%mNili~fr1?~ffi~~~~ 
ftWtr•nITT~nffi~ 0 fr~~&bITT~nffi~,tr•n~ffl-~~*~#~$:l?lcffi~m 
~ITT~~-~#~¥fr-~,Btz~fr~Mtr•nITTffi~*~ffi~~~rr--£~ITTJYt 
~o~ZM¾n0~~M:tt~~~-•tr•nftffltt~£ITT-#~~~FW0 ~Jtffltt 
-JE!xl.~l~ma1, iJt~m-R¥Lw*~ ~ □~, Mfm~PfAJ.R¥LasJYt;o a - Z.W5t1Lni'JE 
hA ¥L n ffi ~ .OOJ ~ ~ ili , fr~ .OOJ:57~ ~£ ~ ~ •{@$(1.tn5t 'f& F ±~ Z M, ~ Z. W5tJl ~ 4-A~ 'tiw·~ ITT 
iftlljl~, ~P[A]gRjLJxl.~o ~ Z.W5t~£J-1J:J.. Z.MiE~-~iJtiE~1,J Z. {MPffi (acetoin, 3- ff 
£ -2- Tffil), ~m:-:W 1±1 3- if.f£ -2- Tml~iE~-iE~1,J 2, 3- T =tf: o a- Z.W5t1Lnlm1& 
• (a-acetolactatedecarboxylase,ALDC) 11.1.t a- Z.W5t¥Lnn5t'f&.Jm'f&%fi¾Z.1MPl!ll0=$( 
~~.~~tt~Z.M%m~~ofr~Z.M%m~ffi~~~:W&@~,~~1o/JJYta-Z.M~n 
ITT$(~Jm'f&&@~$~J:J..Z.MITTiE~&@~$~1offiz.$o~ffa-Z.M~nITT*~& 
rmm7~Z.M*~~$ITT~~:W9a ~Jlt~~~~*ITTnli~~J:J..Z.MITT1?;,~~~~ 
*~nmtr•nITTftfflo a-ZM~nim1&•~~~a-Z.M~n~ttlm1&1::mz.~~~ 
=$(1.t~~.~;frJrr&ff:n01LITT~~. J-Arm2tff:nR1Ll'l1.J p~JYt a 
[0005J nR-JitJ¾l2JARtowrm¥4m c EJX-JitJ:fil) 7'7±~~'¥4, ~£1Lnm~miu~*1~·t11L 
•• BI.J 1*~$ &b , Jt~i i}J 1m ~ El ;fO tH 12lJ ~ ~ ~::'z±iE~ '21, m r,§J 7 ~ El ffit BI.J ffi 1.t;f!J ffl $ 0 nR-JitJ 
~i R-JitJ 1'11.J ff*~ ¥L nffi 1'11.J 1*~~ -=f'~f*, 1[~11. T R-JitJ g11,t~ JE, &b # J¥L- ITTifr.R: }~, rAJ a11±1 r 
~--ITT~ffl,~r&b~~~~~~ogR-JitJ~*m[gjff~~-.~-4-JitJffl~~~'21~~ 
A;fO)L&t~ffl, ¾-trr1JtmtHWM12lJ~'2l~E1¥Ln~M1t&b 0 
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[ 0006] [El JlttU ffl r,§J F ALDC B"11L ~ ffi ±F ~ ;frp A~ w ~ ~ X 1'1"1 ~li m & Jt flt~F lfb A~ 
1~~fl'l"JSffl11rma ,:z!s:';&S)j l:J r,§'J ALDC 1~ttl'l"J1L~ffixt R1Utt1T'fe:.M, ±F tl:\~;frfifi;*:$ M, 
Jxl."* f! ~f, ~Am ~~~x 1'1"1 ~R1L a 

&HJ:HAJ~ 
[0001] AT :R:ij[UJl~tt#ITT~JE, ,:z!s:'fe:_sJJm1A T ~;frfiffi~'fe:.MR1Lm!Jlfb l'l"Jm!J½ ti1'to tU 
J=ltA 1fJ ri1d * ':&. f,Yl ITT A~~ r,§'J ALDC 1~ 'ti ITT 1L ~ ffi J¥L ~ l~x:ti~ ':&. M * m!J ½ D ~~f 1'1"113 li 1L ':&. 
M m!J lfb , PT l::J 1f1 P~ ':&. M li 1L i:=!=1 :zUYl ti::\* l'l"J iR ~ "* o 

[ ooos J ,:z!s: ':&. S)j ti 1:t ~ ~ $11'. J=§ A~~ r,§'J ALDC 1~ fJ l'l"J 1L ~ ffi :it!: fr':&. M, ':&. M li 1L Jxl. ~ f! 
~f,~7'11f1~~~xo A1*1'1"1~1t~ :xt~Ellm:]t;;.s5]\.13~fr 1. 5%-6%B"JR1L£Im::ittfr 
95°C5Rffi 20min B"Jfil~JJ.J§,ffl a Z-W5t1L~mHJU[~l'l"J$~fJAr O. lOOOµmol/mL B"11L~ffi 
Jtt1T ';& M, 11'.Jt,m [ltu , ftlj ½ ';& M li 1L ; ~~ ~i xt ,Jl 1L:itt1T ~fJ., ;JO IfflGli T ~li T Jim 0 

[ 0009] * ';& S)j iE :JidA ~ # 9$ m; et ffl r * ';& S)j ITT A~ r,§J F ALDC ITT 1L ~ ffi 1L ~ ffi ITT ti 1!, 
A1*rm l§, B*fflr~~I½Jm!J1ij: (1) M.1'½~JE1L m!JJl1=1R.~1't'fe:.Mitlfb i:=!=1 *~~1ij1L~ffi; 
(2) xt5t~~1ijEJ"J1L~ffil:t~Jt ALDC 1~jJ, ;izg;jf ALDC i~fJAr 0. 1000 µ mol/mL B"11L~ffi 
ffl r ,:z!s: ':&. S)j as ':&. M o 

[0010] f& fil ~fJ. B"J li 1L~ 13 li 1L l'l"J li~ 1L' tu ffl 1L ~mt~~ 1~ jJ ~ r,§'i B"11L ~ffi 11=: A':&. M 
~'fe:.MJ§,~~~~~~JtBitlfb~~~,~~~fflG'fe:.Mli~~~ttm~~I~~J§~fflG 
li T~li TJlm~Flfb, JtFlfbi~filfrr, Jxl.ll*f!~f, ~A1f1~~~Xo 

~ 1* ~ AflDJ :i:t 
[0011] ,:zjs:'fe:.S)jm1AA~~r,§J ALDC 1~ttl'l"J1L~ffi11=:A 'fe:.MffU, ffl r R1L£mt'fe:.M, A~1f1 
~ ':&. M li 1L i:p ITT tRW ~ B"J :r}J et, ft ftlj ~ l'l"J 'fe:. M li 1LJxl.11* f! H, ~Am~~~~ 0 

[0012J Af*rm /§ ,1!i:ttl::Jr JL-t-tioo: 
[0013] 1. ffp~*~ 
[0014J ,:z!s:'fe:.S)j:f=!':lfb*~±~~ffiil, ~1¥I, Im JII ,ff~~:f:i!! ~JJ~14z~JE1Lm!J&b&~1't'fe:.Mit 
lfb, -/zo~-w3tW, ~~-w3tW ,11if~~, ~ittiP1=1*~J§JJ,9."A$5t:11E~~fE1"1~1irliH&i:=!=1, {~~, 2 ~z 
pg xt :f=!': lfb :it!: 1T 51-~ o 

[0015J 2. 1L~ffi5J\.~~~AE 
[0016] ~iffiil, ~1¥I, IJ] JI I, 1I~~:f:i!!~JJ~1'½~JE1L ftlj &bR.~ft'fe:.Mit&b*ffl PTYG t/l*4PJ 
r 37°Ct/l* 24 /J,at J§ 0 ~ii~t/l*~i~;;ffifr PTYG i~mPF:tJLt, ft)§fr 37°C tg:* 3 ~, f;Jtl!X 
J¥L ffi m:, #:it!:~~ ~Iti: 1,1::., ffl Jt :rft 11J!u ~ ffi i~ fil , -Izo r JC Jifi ~ 1'1"11¥ ~ f\: * B, fr 1:: fJ.1:: f--t £litfLt 
:i£~~:i£1T API ~IE& 16SrDNA JFYU11J!U AE~ *~11!J ti::\ _t~~ffi ~1L~ffi o 

[0011J ~i* ~ ~1ij l'l"Jffi~ffl 13 11 % mtm:;1L 1'1"1tll*4mtll*-J§, no A 1:~:t11 ffU, 1fl;-=r, 1:~ZF 
fr -18°c, rtFP ffl r~1rr:rft11J!u~mt~fill'l"Jii\~ 0 

[0018] 3. ALDC 1~ jJ B"J~IJ!UJE 
[0019] :fJFtilffi~B"J~ftlj :?fJJIJll,bz.IOC 800 µ M B"J 3-JI:£-2-Tffl ( Z,{~PIEI) 0,20,40,60,80, 
100,120,140 µ L, ilo1K1~JE~ 1000 µ L, iJOA 200 µ 1 5% a - ~m ( mr 2. 5mol/L l'l"J NaOH 
i:p) ;,fl] 200 µ L 0. 5%B"JJV1~, 'iUlfil.~B lh, 522nm !::tB11J!□ OD ffio Jt~~@JY3~fJ., l;JZ,{~PIEI 
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ITT; A ;tfit~ltJJF, OD m A i'}A~ tlF, ~ mLl tlF fit ftlI ~;IL 
[0020] ffi~B"Jr~1t :~i:5t ~ iLl ITTffi~t~frfirffiWcmLlXffiJ§ B"J 12 % ~5?,Jj\'tjl:rfr:JF£ l=f, ii~ 
J§:'i= 42°C:1:if:JF5f§l=f:rtf:JF, r~1t 3 1~0 
[0021] 1x:MrtlmLl¼ :~!{Kr~1,tJ§ITTffi~ 3%tt#iLl lOmLMRS 1,:i\1'rl=f:rtf:JF 31~, ~i~ 31~1L 
~ ffi ffi ;frp ~ 3 % B"J ;_ t~ A~~ 50mLMRS :rtf :JF£ B"J - m ml: i::p :rtf :JF o 
[0022J 'f_§JiHtlmLl¼ :~i_t:i£1x:Mrtlr 4°C,5ooor/min ~Jl.' 20min L&*ffi1;$:,ffl o. 85%ITT 
NaCl m11'.li$'t1*, * ~IL,\ 0 m:f~ ffi 1;$:ffl pH6. 0, 0. 03mol/L tr~~ - ~~1/;Jflrf:lrtl~r-'f., tE1Jj(1,§, 
i::p ffl miP~ (200w) fsJ lm!z!:lJ. 7min, 3HBA$~ffi1;$:1iffi]¢~ Alt, ~Jl.'~i~~EILlieH¥ J=,, m:f~ _t 
r~ W: A l§J~Ht r-& a 

[0023J rlJltlJE7J~ :&J\\/.,~~t1;$:;f9, 400 µ L Jti::p 200 µ L AffiWcmLlfi£4m a - ZW5t'$(£ - a - E¥ 
£- Z,f!JtZ,~Z,jffi~, ffl 200 µ LpH6. 0 B"J 0. 03mol/L tr~~ -li3'4~i!rjfJrpy{l~§fff,¥ITTMf=I':, 
:'i=r 30°CJ}(ffi 20min ;J]OA 4. 6ml lniB:JrLl (0. 1 %~Jl~, 1 % a-~~, m lmol/LNaOH1?gy,&i::p, 
r[{iiffl ~u Wc), r 15 ~ 20°C T lniB 50min, tE 721 ~:51-JtJt&it _tr 522nm !z!:rlJltlll&ft&, *1r.5 
1111.Jt&it~Mr~J'j'l.{ila ~~Mr~J'j'Lt'z:JEx.A :tE 30°C, pH6. 2 ~{!:f:T, El3 a - ZW5t1L~Jm~ 
Mlm~, ~:5ttirr:± 1 µ mol Z{~~lz;IB"JM;a 
[0024J MmB"Jit~0A 
[0025] U = ODXO. 00113494XFXT/H 
[0026] OD :f=l':&btE 522nm !z!:¥mtl1~ITTffi ; 
[0021J o. 00113494 :~itef:~1#!-~M µ mol/min ITT,m,~ : 
[002sJ F :f=l':&b1BVlifti~ITT1if~ : 
[0029] T :f=l':r:fr=rB"J,~~H*;f_9,; 
[0030] H :tJFi'it ftll~~4-$ 
[0031] J.J-.ffiiI, ~l¥J' IJ]JII, ;;I,Jj:~±-m**ITT ~JJJH½f1E1LmLl&b&~~1x:Mit&b' -tm~Wlffi' 
~~WJiW,rfil*~:5t~~1~E1"1 l06 ~1L~ffi,ALDC r~tEAr o. 1000 µ mol/mL B"J ~ 13. 19%, 
ALDC m·t:itE 0. 0065-0. 1000 µ mol/mL zJsJ B"J ~ 56. 43 % , ALDC r~·t:i/J"r 0. 0065 µ mol/mL ITT 
~ 30. 38% 0 

[0032] 4. 1x:MR1L 1,J\~ 
[0033] ~Itl 9 ~MY~AT 0. 1000 µ mol/mL3 ~MmtE 0. 0065-0. 1000 µ mol/mL zJs],3 
~MY~ /J'\r 0. 0065 µ mol/mL 1L~ffi~ 15 ~ffi:it!:fr1x:MR1L 1,J\~ 0 ~51-!-t,m* 10 
[oo34J grx90 A**~~%~ s"Jffi~, r 2010 4 2 Jj 1 B {*~rl=f 00~±4?JJffifrfif*~f'f 
tJ. ~ 1n ~ ~ im. ~ ± 1m i::p I l.' , ±-m±1r :::1 t /i m ~ ~s iR * ~IEt, i::p oo 514 ~ ~ vtJ ± 1m 11Jf nm ; 7]\. ~ iP 
!iiA :~lmi:Jiltffi (Streptococcus thermophilus) ,1*~--'%ACGMCCNo :3622a1U !=fB"JJl:{m 
1L~ffipJ)A$iJA*~~~Itlo XN53,AMLCM1,AP3,BM5,SLqy(ST- B )3 :ftfiltmil!:! ( 1L~ 
ffi rep-PCR :5t-=f~111J&Jt-'='lf:t!JHE!llffi!ITT1§li 11:ffl, th:l+IA~mn±11Jf'H:±i:'~:::t, 2009) ; Btf 
fil_=E~ ~ ( xtffi~ Ht~1:J5Jl~1*tf1ftffl B"11L~ffiyll¥~, :rhj+[ A~mn±liJf'n±iB:::t, 2008) ; 
BB-16,P971P1LXPL-LBP2,[9~ 2 ff,_[l:f~ 1 l:l<filxU~f ( ~li1L~ffl1L~ffiB"191ffm&@ 
ffl 1i}f n, th j+l A~ 1iJn ± 1i}f n ± i~ :::t , 2010) 0 

[0035J * 1 J'j'L ffi~1x:M 01L i:i!'.:~ 
[0036] 
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C
ase N

o.: IPR
2023-00209 

U
.S. Patent N

o. 9,943,096

ALDC/ 

ffi~ ,JnL at i'sJ /h 
µ mol/mL 

grx90 0. 1542 4. 5 

XN53 0. 1324 5. 1 

BB-16 0. 1123 17 

AMl 0. 1121 5. 1 

CMl 0. 1121 5. 5 

BM5 0. 1070 5. 5 

sH 0. 1043 14 

AP3 0. 1020 5. 5 

P971Pl 1 0. 1000 4.6 

ST 0.0934 5. 5 

®llt 2 ff 0.0087 13 

XPL-1 0.0069 7. 6 

Mlt/ 0 T Cfu/mL 

64 1. 7 X 108 

63 1. 06 X 109 

60 5.3Xl08 

54 3. 2X 108 

57 1. 9 X 108 

60 7. 1 X 108 

63 4. 5 X 108 

51 5.3Xl08 

52 1. 0lX 109 

45 1. 58 X 108 

47 3.1Xl06 

35 7. 7X 107 

®B'WHr 

"B¥L s, ::gf"=t @ ~, ¥U'~, □ ®~Bl 

5frtJB~, ~~.IT~, d>:i:¥Lm, o ®~Bl 

5B~j'.I, ~~QU;f\, d>:i:¥UIT, o ®~Bl 

E.B~i'.L ~~.IT~, d>:i:¥UIT, o ®~Bl 

51,ljB~, ~~QU;f\, 3c¥L~IT, o ®~Bl 

5B~fr, ~~.IT~, d>¥UIT 

"BilBft ~~ 0 ~ ii, "'L ,'3'! I}; Fl,>., iL , '.Y::J ./R 

5B~i'.L r,tJyfil, 3c¥LiIT, xf'f~ 

"B ¥L El , 1l 1fil, x ¥L iIT , ~~ TT u:t 

5¥L s, ~~.ITBiU*, r,tJyfil 

5frtJB~, ,Jf¥L~:l:>J6J, llBi~, Y¥L~IT 

5 B~, TT fil u:t d> :i: ¥UIT , vli yfil 

n 
:z: 

'"""' 0 

'"""' 00 
CJ') 

'"""' 00 
c.o 
Ul 

► 
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□ 
~ f?;! 
~ ~ .lJ( 

~ rn-J:l-1 = 
~ ~ ln:] 
rni:!-1 ~ \'.ffil1 = ]Il::j ~ 

,:':jl!I -R ~ = 
-£ -$] ~ 
~ .llf ~ 
411m:: ,_____J 

$ ,;.-,.. 

~ 
\;l't, 

,_____J 

~ bl..,_ \;it-, 
~ ;:-,:..... ~. 

{lliI ,t;]m ,_____J ,:-:jo: = ~ = 
~ -$] ;* -$] 

0 0 0 ,---, 
___:i ,---; ,---, 

X 8 X X ~ ,---, 
:j M en N 

'-'--< ,---< ,---< u ~ 

E--< 

D 

~ 

·rlt< 
~ 0 t- 0 

M N N 

..c: 
~ 

Io' 
~ 
,_____J 

\'.::!t> 00 ,---, 

~* 0 
~ ~ ::,-:, 

___:i 
8 c.o LD M ~ 

~ ----i ~ 0 0 
u 0 0 0 0 
C, 8 0 0 0 
___:i 

;:j.. 0 0 0 < 

~ 
M 
,,-._ 

m, [TI 

,---, I 
E--< 

~ N ~ 8 
¾!ifil 0- WJ >-. 

p::: CT' 

[0031J ML=RPTl:J~tl::\~[qj~i§B{]lL~ffi'fe:.Ms{]~RlLtEil5E~&to~ § :1Jffi~11Jtj( 
s{]~:f'Fo ~mAr 0. 1000 µ mol/mL ITTffi~'fe:.MITT~RlLtEEf*, ~~, =RX!TI-fO D ~:1Jffitfs 
1Jtr~ft11£r 0. 1000 µ mol/mL ITTffi~, *j'JJIJ¾~f§ /j,-y 0. 0065 µ mol/mL ITTffi~'fe:.Ms{]~ 
R1L~1Y.=RXJTI~, i:EJl~ ~ Axil:J~~ITT:ff~o ~i~AT 0. 1000 µ mol/mL ITTffi~~~1w:'fe:. 
MR lL sq 'ix M ffLl o 
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[ 003s J r :i£ * JJfil Wtl 1~ :i£ T :zt: 1t ~ l'I{] * fi!~ :;¥0 § 11tr 11t~ l'I{] * JJfil 1J ::ct o 

[ 0039 J 1EL ¾, @ :Eli!. !ff~, :zt: ~P-I :IBj 1~ t~ l'I{] tt # A in fr~ t!t f Ll :zjs>0 3T pg 4t-z. J§ PT fr :zt: 1t ~ l'I{] ;ffl 
t$ :fO Tri, IE pg 11: t±:1 Bi ~}J ;,fO Biitt o 

[0040] *JJfil1Ytl 1, rWtJF ALDC 1L~ffia{]gm~bt~5E 

[0041] ~i-5:h~l'l{]jL~ffi;JJ; 3%B{]~#_SJ~A 50ml MRS ~*£q:i:bJl3'F--1tM1-&-=f 4°C, 

5000r/min ~Jli\ 20min L&_~ffi1*-- 0. 85% ITT NaCl 1~1-&1%1*, #~JC,\-+ Ph6. 0 rr~~ -~~ 
_M;Jflrf:11-&~1¥-itt1fmJB"rl:t~JfeHiffi]i¥--~;G,;f~_tf~AJ=iJf~~1-&-- 200 µ L ffi~mLlJ1£tm a - L 

Wt~£ - a - E!3£ - L~L~L@~ +200 µ L ~1-& 30°CJ}(1::§- 20 ?ttrft J§JJOAlffi.EffLl-- 15-20°C 

im.5 50 ?ttrft, -=p 522nm ~1!Jltlllkftl!L xtJ=i/r~{~B{] rWtJF ALDC $~'t11'1{]1L~ffiitt1T API ~;Eo * 1 q:i 15 ~1L~ffi (grx90, XN53, BB-16, AMl, CMl, BM5, EllL AP3, P971Pl 1, ST,@~ 2 ;ff, 

XPL-L BP2,@~ 1 ~, qy(ST- B )3 ~) l'I{] API ~5EYi!.* 2 ;,fO 3o ~:ktit~A :grx90, CMl 

A~i~tJ!:E*ffi ;XN53,SLAMLBM5,P971P1LBP2Flt~~ffi ;AP3,@~ 1 ~,qy(ST- B )3 A 
E~t11~ffi ;BB-16, ®~ 2 HA:fim±1LHffi; EllL XPL-1 A mll¥mf1LHffi 0 

[0042] * 2 1L~ffi?t~~B{] API20ATREP ~IE~~ 
[0043] 

~ 
?t~,l$lc 

% 
~~lff grx90 XN,3 AMI CMI 

I 
BM5 

1 VP + + + + + 

2 HIP + + - + -

3 ESC - + + - + 

4 PYRA - + + - + 

5 aGAL - + + - + 

6 GUR - - - - -
7 J3GAL - + + - + 

8 PAL - - - - -
9 LAP + + + + + 

10 ADH - + + - + 

11 RIB - + + - + 

12 ARA - + + - -
13 MAN - + + - + 

14 SOR - - - - -

15 LAC + + + + + 

16 TRE - + + - + 

17 INU - - - - -
18 RAE - - - - -
19 ADM - - + - + 

20 GLGY - - - - -
21 HEM - - - - -

ID% 98.5 99.3 98.8 99.3 99.2 

[0044] * 3 1L~ffi?t~~B{] API50HCL ~IE~~ 
[0045] 

8 

AP3 

+ 

-
+ 

-
+ 

-
-

-
+ 

-
-
-

-
-
+ 

-
+ 

+ 

+ 

+ 

-
99.2 

P971Pll ST BP2 iffi~ l qy(ST-

~ 1=!)3~ 

+ + + + + 

- - - - -
+ + + + + 

+ + + - -
+ + + + + 

- - - - -

+ + + - -
- - - --
+ + + + + 

+ + + - -

+ + + - -
- + - - -
- + + + -
- - - - -

+ + + + + 

+ + + + -
- - - + + 

- - - + + 

+ + + + + 

- - - + + 

- - - - -
99.8 99.2 99.2 98.9 99.9 



Motif Exhibit 1002, Page 857 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

CN 101861895 A 7 /10 Jn 

~% ~ff~ 
71"i'!'i~ 

BB-16 aff illi~2ff 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 - + + + 

27 SAL + + - + 

28 CEL + + + + 

29 MAL + + + + 

30 LAC + + - + 

31 MEL + - + + 

32 BAC + + + + 

33 TRE + + + + 

34 INU - - - -

35 MLZ - + + + 

36 RAF - - + -
37 ADM - - + + 

[0046] 
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38 GLYD - - + + 

39 XLT - - - -
40 GEN + + - + 

41 TUR - - + -
42 LYX - - + -
43 TAG - + + + 

44 DFUC - - + -
45 LFUC - + + -
46 DARA - - - -
47 LARL - - + -
48 ONT - + + -
49 2KG - - - -
50 5KG - - - -

ID% 98.8 99.9 99.9 98.9 

[0047] 

[004sJ ~~ 9 ~MJ§1::r o. 1000 µ mol/mL B11L~ffitl.rlf[13-J§it!:ifitM£1L t-:i\~ a te 
~-tzor~ = 

[0049] 

[0050] 

~-'a} 

H1 

H2 

H3 

H4 

H5 

H6 

H7 

H8 

H9 

HlO 

ALDC/ 

µ mol/mL 

0. 1572 

0. 1394 

0. 1223 

0. 13181 

0. 1221 

0. 1470 

0. 1143 

0. 1080 

0. 1233 

0. 1134 

~¥La1i'aJ /h 

4.5 

4.5 

5. 7 

4.5 

5. 1 

4.5 

6.5 

5.5 

4.3 

4.5 

~&!° T Cfu/mL ®Wt-'F1fr 

69 7.1Xl08 B:JLEI, if~§~, 3G:JLm, □®~.~ 

69 5. 9X 108 B~~, ~SJR:JL:ffi:, 3G:JLm, □ ®~lit 

68 5. 3X 108 Ba, ~SJRilJK, x:S::JLi~, □ ®~lit 

64 3. 8X 108 B~tI, §if,&:S:!J/U~, □ ®~lit 

65 2. 5X 108 B~~.Rif,3G:JU~, □®~lit 

69 1. 1 X 109 @iB~tL if~§~, &:JU~, □ ®~lit 

62 4. 8X 108 B~~, ~SJRif, &!J/Lm, □®~lit 

61 5. 6X 108 @iB~tL ~SJR if, 3G¥Li~, D ®~lit 

50 9. 2X 108 B:JL El, 3G:JU~, ~SJRilJK 

55 3. 4X 108 B:JL El, ~SJREillJK, 3G:JLm 
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ALDC/ 

rffiii-'% inu11rsJ /h ~NI° T Cfu/mL ®'!15i.'f{it 
ii mol/mL 

Hll 0. 1087 5.8 57 2.1Xl08 B~~, ~SJRfilf PJK, :1>1Lm 

H12 0. 1069 5.6 59 3. 7X 109 B~Bl"i, ~5JRE£'9K, d>:5:1U~ 

H13 0. 1106 5.5 56 3. 3X 107 B~~, d>1U~;f'Jrl±\, ~5JRE£'9K 

H14 0. 1109 4.0 52 2. 3X 107 B ~Bi"i , ,JUL :lf,;J '>J , ~SJ R '9K , ~ :tlf D 

H15 0. 1183 4. 1 52 1. 25X 107 B~~, ;JaL:lf,;J'>J, ~SJREIP;t:, ~11f D 

[0051] 1'.± :Hl-H8 7J'JJiJ7'J grx90 _Ej XN53,BB-16,AMLCMLBM5,E!fLAP3,P971Pll 1~~,tt 
Ms"J~R1L ;H9-m2 ?tJJiJtJ xNs31=5 cMLBM5, afLP9,1P111m~ttMs"J~R-1L ;Hl3-HI5 ?J'­
JJiJtJ AMl £:j E!H, AP3, P971Pll fm~1tMl'tq~R-1Lo 
[0052J J.A* 1 PTl2J.:;gtl::\~IAJ~i13iB"11L~ffi1tMB"J~R-1LtEtl5E~~;fo~ § 1fffi~1~:x 
ITT~:ffo ~m:xr 0. 1000 µ mol/mL aqffi~1tMB"J~R-1LtE1~:.1'¥, '9:~, *,x~;fo D ~7J•ffitp 
1Jtr~m11£r 0. 1000 µ mol/mL ITTffi~, t~:1JiJ¾~113i/J,-y 0. 0065 µ mol/mL B"Jffi~ttMITT~ 
R-1L~1Y.*X~~, kf~~ 4 Axtl2J.~~El"1:ff~o ~m:xr 0. 1000 µ mol/mL aqffi~~~f~J:tt 
M 0-1Ls"JttM1fLlo 
[0053J »-* 4 to* 1 pJl2J.:;gtl::\im~ffi~1tMl'tq~R-1LB"J1Jf1La11'sJt1~ffi~1tMB"J~R 
1L ~ J=ifi ~~11, :3f Ji 1'~~ ffi~tt M B"J ~R 1LtE B ~, f=( ~, □ ~7Jffi iP1Jt r ~ ffi~ttM ITT ~R 
1Lo 
[0054J ~~wu 3, ~R1LITTtLlf1::1f1! 
[0055] fi'J ~ ~ R -- 0. 25 % B"J NAaHC03 ~ ifil 14h --1'~ 7.K ~ M {)Z -- 1 : 8 B"J l:t Wtl J=§ m 7.K 
(85°C1ctr) Miht--~#Jt--JJnA. 8% B"J E!it'tmto 3 % B"J~A~1L~--:l:~m (15-20MPa) -- xffi 
(90-95°C, 15 7t4:if1) --,~!P 42°C1ctrt~A. 3%~i13i:Xr o. 1000 µ mol/mL 1L~ffi-- 42°C{l[ 

11ffi.1tM 4h ~ pH {lt, 4. 3 ~ 4. 6 --n!l.A. 4°Cl;J($"Jii:etB[ePmLlmG1Jf[gj~~R1La ttMte:w:J§t:£ 
~t-'f:, ~1Jn~~~rt~, ,~~, t!PmLlJvG~tl~~R1Lo 
[0056] ~~1!Jtl 4,1L~ffitjzf4B"JmLlfi::1fr! 
[ 0057] ~ @)=§ ~ J1lli Wtl 1 mLl ¼ H ~ 1L, i:ij'. ~ 1Lffl * ffi *'~*P B"J JJC tm#Jt' 1L 1-tt~ 5E rr:u ~ rm~ 
1m~~ 3-41i'r1ctr, mLlJvGPTli~tjzJ=§ ITT~R1LtJZf4o 
[005sJ ~JJlliWtl 5,ttMRTITTmLlfi::1fr! 
[0059J ~~~wtl 2 tLl¼tzt~R1L, tJJ!tlJvG/J,,~1L:§k:, ~frNft1Jnm, JJnmi1J 45-50°c1JE1t* 
tlf:tl::\1Ll~, llin t, o. 06 ~ o. 09kg/ cm

2 z.l'sJlliWitl7.K?t~ ;t, 40-43 % , mLlmG1tMR To 
[oo6oJ ~~1!Jtl 6,:xR~mLlTJlmtHt 
[0061] ~~~Wtl 2A mLl½ftfttM,~#-'£~ 26°C:bff~F 36h,8°CJvGJ!~ 12 ~mLlJvG:XRTJlmo 
JJnA. 14% M~ r-n ,2. 3% ~' 1 %mt ,6. 7% )di!t.ftJJfm ,6. 7 ¾~A~WJ~ ,2%1L1tl~JEJfU, 85°C 
~ 1,t _J§ n!: 1f 1~1slt o 

[0062] l2J, _t* ,DZ~ tt1~ aq ffi~ttM B"J ~R1L' :XRR T' ~ mLlR T Jim }Ufip F &tr )xl,~ f!ftt, 
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Espacenet - Bihliogrnphic data Page 1 of 1 

Body taste in1prover compdslng !ong-chain higMy unsaturated fatty add and/or 
ester thereof 

lnventor(s}: 

A.pplicant(s): 

Classification: 

Application 
number: 

SUSUMU YAMAGUCHI; NARIHIDE MATSUZAKI; KEIKO BABA; 
IKUKAZU TASHIMA; OSAMU MORI±: (YAMAGUCHI SUSUMU,; 
MATSUZAKI NARIHIDE, ; BABA KEIKO, ; TASHIMA !KUKAZU, ; 
MORI OSAMU) 

J OIL MILLS INC±: (J. OIL MILLS INC) 

- international:A23D8/00; A23D9!013; A23D9l06; A23L 1/221; 
A23L 11226; A23L 1/30 

- cooperative: A2309f00; A2309/06; A23l27/202; A23L33!12; 
A23V2002/00 more 

CN2D101240821 20041109 

Priority number JP20030382729 20031 ·112 
{s): 

Also published CNi0-1897418 {8} AU2004288674 {A1} AU2004288674 {82} 
as: Al.12009202076 fA 1) Al.12009202076 (82) more 

A body taste improver comprises a iong-chain highly unsaturated fatty add and/or ester 
thereof and is derived from a specific vegetabie oH; a vegetable fat composition 
contairnng a long-chain highly unsaturated fatty add and/or ester thereof, characterlzed 
by having an aipha-linolenic acid content of 5'%, or lmver; various foods each containing 
any of the body taste impmvers and vegetable fat composition; and a method of 
improving the body taste of a food, \tVhich cornprises incorporating any of the body taste 
irnprovers and vegetable fat composition into the food; and a method of in1pmving 
thebody taste of a food, '--'Vhh:h comprises respectiveV incorporating a long-chain highly 
unsaturated fatty arn.i and/or ester thereof and body taste reinforcement cornposrt!on 
into the food. 

https://\vor1dwide.espacenetconv'publicationDetails.ihiblio?DB=EPODOC&II=0&NTI=3&... 8/15/2017 
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(21) $i:~-~ 201010240821. 4 

(22) $ iw B 2004. 11. 09 

(30) ift7tf.£~1lJ.@ 
2003-382729 2003. 11. 12 JP 

(62) ,t~~$iw~1m 
200480033206.9 2004.11.09 

03) ~f1Jt.£A J- mu1Ilr1~:rt~:t:± 
±tl!J.I.t B **/?-~ 

(7 2) £ IIJ:l A LL D :l£ _g_, :l:m Ja ~ ~11t 
HL% :f§~ ~ :+ttlf,§f fvG~ 

04) ~f1H-tlUJU~ q:i 00 ~5¥Ui~J" ( :fficm) lH~ 0 
Pj 72001 

1-\:I~A ft~ =$:M~ 

(51) Int. CI. 

A23L 1/221 (2006. 01) 

(56) :xt tt::stit!= 
CN 1090318 A, 1994.08.03, -i:Jt. 

(54) £11jj;;s~ 

*lf*•~~~~W@H~/~~~ITTff:ffi: 
p* i:& ~JfU 
(57) 1@i~ 

*~~~&ff:ffi:~i:&~~.~*lf*~~ffi 
4t¥1HITT*iiir'e\'J~'i:fil:fPn!:t@H-fP I~~@~ ;*lf* 
-r'e\'J~'i:fil~W@H~/~~~ITTffi~¥1HWffl* 
4PJ, ~q:i a - _ill!_J#H* .m:€: 5%~_ll!!j> ;J:llfBY:ff 
ITT jll[f :ffi:~ s<:J 1t ®' Ji!r~ 1t ® *lf JiJr~;j;J[ ~ ITT ¥HI n!:t 
ill*~ ; BJ/: ff 1t rii w, :ffi: u* s<:i 1nt, 1'L 115 1PJ JiJr ~ 1t 
® .::P~;.m1][~1ran~tH*tm; ~&B'.ll:ff.1t®ff:ffi:~ 
ITT 1f 1t, 'EL t15 IPJ Ji!r~ 1t ® * H~ ;bo * ti r'e\'J ~ 'i:fil-f P 

cc n!:t~JJH:fP I ~~@~~&ff=ffi'~±'i'B!liill*o 
co -"".j' 
t­
ry, 
co -0 -z u 

111111111111111111111111111111111•1111111111111111•111•1111 

(10) tff.£015-~ CN 101897418 I3 

(45) iit.£015- B 2013. 08. 14 

CN 1145729 A, 1997.03.26, -i:Jt. 
cN 1389126 A, 2003.01.08, i3V!l§-=tSm 1 NJiJr 

~tl*~N±~tom 6 N9c:m!i.'WLl 2. 
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1. * ~ Jl.~ 18 'i'" Eblt~ $~~ER -=f-:,fo 3 'i'" ~£$xx~ ITT n-6 -lfJii r,§J ~ t'P1:tPA!'r Jw nto / ~ 
*~ITTffiW~mffl~W~~D~~a~~ITTffl~,*~a-~~nITT*;¾mw~mffl~ 
1Z'JBI.J 5%~£Y' ;f}r;i£-tf:fJir,§J~tf1:;fOij!'r@nto / ~*mi~Bf.J* ;¾ 10 ~ 100, 000ppm, ~m:i£ 
-tf:tiir,§J~t'P1:tPAl'rJW~Bf.J* ;*1F o 

2. tJUfiJ ~ * 1 ?Jr :i£ Bf.J :ti 4m ~ Al'rtll ~ W Bf.J ffl ~, * ~ ¥EB n Bf.J *;¾:ti tm ¥IE A~ tll~ WITT 
20 ~ 86%, *ii/ ~w~im~ITT* ;¾:titm~Al'rtll~1Z'JBI.J 3 ~ 25% 0 

3. tX:fiJ~* 1 EJX 2 ?Jr:i£Bf.J:ti1Z'J~Al'rtll~WBI.Jffl~, A~m:i£-tf:tiir,§J~t'P1:,¥PAl'rmi'11!l¾::tt 
1:: [[I ti~ 0 

4. tX:fiJ~* 3 J=iJr:i£1't~:ti1Z'JfmAl'rtll~WBI.Jffl~, *~ft1::[[lttn1~ @H~1::1m 0 

5. ~1rfi ,~- iJalitP~ 1'1{]1J1t, {rL=rr§ fPJit&b ~i~1JOtX:fiJ~* 1-4 ~ff~JglJ=iJr:i£B{]:ti4i!J~ij~tll 
~1i8#1Jo~'tfl'Jo 

6. ~1rr aft 1t &b fff ~~ 1'1{]1J1t, {tL=rt fPJ m:i£1t Jlp ~ ~ 1Jofx.:f1J ~ * 1-4 ~ 11:~ r1nJ=iJr:i£ l'I{] 
:ti1i8~Al'rfll~Wo 

2 



Motif Exhibit 1002, Page 864 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

CN 101897418 B 1/14 }ff 

[0001 J * $ ii t! t;J r $ ii B{] ft ~ $ ii : $ ii B 2004 4 11 J§ 9 B , $ ii ~ 
200480033206. 9 (PCT/ JP2004/016557), 1JF~ "1f=ff-tf:t:iir,§J~1@)flJijl'j'JWfflVflJ / ElxJtllli~B{]]l[J~ 
~ r'Y:I.~. JfU "o 

ff7K~9ij:~ 
~00~ *~~~R-#15~~~~~~ftITT-tf:·r,§J~ffl~mJWn~/~A~~M~~ 
j:fB.!HliftB{]@J~~ C ~"kokumi" ~ii!!) r'Y:~JfU C ~j:i~JfU) ;-frft:1:is.!a15~-tf:fJi~~fflllJ 
mJWn~l~A~ITTM~~~~mITT~*ITT~~,~ffl~M~~~~m~~~M~~m~ 
fflft;-#ffiw~mffl~W,A1f~A~*1f;a-~~nITTffiw~m~-#15~-tf:-r,§J 
~m~mJWn~l~A~ITTM~~~~m;-#*=ffL~~fil#HA~~~ITTM~~ITT~ 
~;~-#~~~~M~~ITT~~,~ffl~~~~~~~~M~~~~m~~~mw~m 

fli~4mo 
[0003] ~~tt* 
[ooo4J :rt:1::IZY:/'.t~ c J@tt: -s, 8, 11, 14- = +:wtllY~~) ~+-tf:t:iir,§J~t-rno c ~::ft-fillo) 
mJWn,#H~~r~~~W~~~ffl~ITT•m~o~m@n¾~fflITT,#H~~~~M~ 
t~~, {JEJfil~~, a~ffi - :J'.-mwB/,JM1*~~1t~~ o 
[ 0005] B ~:£ i~ 00 ~ tm {lftl 1m +t ± 12] 1'.-m n RA w~ B{] * t:ii r,§J ~ 1:@;flJ Al'i' JW nm T 'g * M ~, * H 
rnr+t±IZY~nITTL~H~~~W~~~#±~~~o 
[ooo6J B0HITT B *~iU $ii Hei 10 (1998)-99048 te1i~B{]M~~ft~t15: t;J~; it 
o. 1 ~ 10% ITT+t±IZY:l'.tn, Aft~-frft~;fJotli?J\. t;J~1i~1~ r-8J:1LITTtli~Wo 
[0001J 1f~L~llli~B{]1lfff-, B0H B*~iU $ii Hei 4(1992)-197134 0Jf T fflrim:tt 
ITT 1m Al'i'tli~W, A 1W Jt ~ ~ j{ig ~ ~ i!x: B{] ~ tiJ- pg $ ¥1llUl'.r ~i O L~tli~1m ~ :j:15 [;J ~; it 20 ~ 

60 % a{]tli~A~ JW •~ t-fillo Al'i' JWn, flftl -tzo+r:1:: IZY rt n 0 

[ooosJ B0JfB{] B *~iU $ii Hei 9 (1997)-13075 0Jf T rn~1f-tf:t:iir,§J~ffil1JAl'i'@n 
~~+t±IZY~nITTif~~ffl~ITT~m,#HAA~~*Jfil~~~m*~ITT~~omtt~~ 
1'Fffl~1iL~ifilB!1'1~0 AA~-'='1~~1t~!1'1~~[A]B{]~;j;J;J, A~/J,r 40mol % s{],e,-tf:t:iir,§J~ffl 
lPAl'i'@nj£~rif~!1'1~B{] 2 f:tr.o 
[ooogJ B0Jfs{] B *~iU $ii Hei 9 (1997)-13076 0Jf T -'='l L~A~t§ [A]tlinxITT1HJij!'i', 
AA=fftfP1MJfil/J,:tlz~~ B{] :r}J fm o 
[0010J B0Jfs{] B *~iU $ii Hei 11 (1999)-89513 0Jf T-lrft~Mr A1UmAl'i'B{]~~ 
~mffl~W,A~n~-tf:•r,§J~m~mJWn~~+t1::IZY~®~ffl~-#1t~-~ITTffl~m 
WJ®o 
[0011] Jlt!J~, B0JfITT B*~iU $ii Hei 10 (1998)-70992 ;flJ B0JfB{] B*~iU $ii Hei 

10 (1998)-191886 0Jf T *iJjr~1::1ml't{]~ ffl im, AA~::k; iflm - !1'1~%5:\:B{]+t1::IZY:J'.i®o 
A1ft;Q1 B{]@ffl ~t15ffl r ~ F ~ J L~~ J Ls{] BY:~nx:ft BI.J tt=:: 1L, ~ J L ~ ~ ;,fo zp 9=1 ~ ~ 0 

[0012] ~w, 19:~tlz~:fLlffl-tf:fJi r,§J ~t{HOA!'i'@® [;J if:~~ D ~, flftl-tzo~~;fo:ta1fMmAl'i'BI.J 
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~, ~ 11* B<J tt::f:, ElX ~ ~ i2, W: _t j£ m f:lt tt s"J J!iSL 
[0013] Zi'=tE-~'-lbl ~, fPJitJlP i::pW,1Jo-l£Jit ~::;ft,fil;fOA~ID'HN~PTf:lt~1,LJtn*:l]L 33:¾ 1±1 r* 
~r~ID'J-~~*mF±El<J~~@~~o B~~OO~ffi$#¥~m~_tj£~~0 
[0014J B 0H l'l<J B :zls:~*IJ $ il Sho 63 (1988)-44843 0H T Jti::p-#1J;)*, Jt i::p ~::;ft,fil 
~~ID'J-~~*r~~*~~~~~ffi~WEl<J~$~ffli::po E0HB<JB:zls:~~$~~i 
6 (1994)-172782 0H T~W~*~::;ft,fil;foA~Mnaq~A~B"Ju::f:o E0Hl'l"J B *~*IJ $il 
Hei9 (1997)-176679 0H Ti~H1L~1,!'.:i1flJ~*;fo~Wl'l<J::;ftfil;fOA~}Wn1i~B"Ju::f:o B0Hl'l"J 
B :zls:~*IJ $il Hei 9 (1997)-263784 0H Ti~ o - ±ff~;fo~*$::;ft,fil;foA~Jmgs<J~A~11f. 
~B"Ju::f:o B0HB"J B:zls:~*IJ $it Hei 11 (1999)-12592 03f Ti~j;: 0 ~i~1Jo~~*~:,;f 
t,fil;fo A~ JVJ g B"J is~ i::p B"J tt::f: o 
[0015] B0HB<J B:zls:~*IJ$it 2001-78702 0HT-5firim.rli~imA~1=iml!Xwim*/JX7K~ 
~~~~w~~B<JA~~~B<Jm~~m,~m~@~B<J~~~,Jt~Attit~~~i::p@m 
~:,;ftfil~mMns<J~~o~A_tj£~~B<J~~0HTw~EJX*~w~B<J~m,~m~£; 
it 10 % EJX~$J3/rj£w }HL~ 1±1 n-3 ( (0 -3) ~:,;ftfil;fOA~MntliJJXB"J o 
[0016] {;t;Q1 f~ffi ~ 1t ~ B"J A~ }VJ nim~fl=:: A 1L1,l Jflj, :3f Ji 1~m *~m~1,!'.:i1flj 19tl -tzo ~JU:k;fO~IDl 
tts<Jml!Xw~~~~ms<J~~ 0fr~~J3/rj£~~~B<J::1J~i::p:,;f*fi~~~m~~:,;f*fim 
~moWrj£~~~MJtA~H~~*El<Jit~B<J~~~fflWWB<JF~,w~~~Iw~F~o 
[0011J B :zls:~*IJ No. 3220155 0H T -#iJal~~tli~1m, Jt¾im.rl~~Pi¥U~z.!7r B<JA~ 
MnWmLl~aq, :3f liJt*HiEttr*~~y-5fip ~£; it:Ar o. 01 % B<JA~ n-3 ~F:tUJIDR'&! 
B<J $ :,;f tfil;fO A~ JW n O i~ i)a] ~ ~ £li~1m* ~ fr~ }EB ff~~ i::p H ~ * tJt B"J ttt B"J m Im~ l'l<J t~fil 0 
AT~m_tj£~fil,Wrj£~~ffl~*fi~~~m,JtR~ttm~~~~~~~B<Jm~~~ 
Zi'=ttl'l<Jrl~i::ptfAJ~El<J*#T*fio 1±1r~~~mrl~J::fF±El<J~~*~~Rttffi*,11t 
:Q1tt#ffi~~i::p*fi~~~mo~~_t,tE-~~~~i::p:lm.rl~ffi@ffi»•B*fi~~~ 
mofflfflj£,Wrj£~~~ffi~W~~~ffirfPJ*~A~~~~~B<Jit~i::pW,~~~o 
[001sJ ~IE~*IJ us 3,689,289 0HT-5frrim.rltEt~5E*1tt:Tm~r_E1u~~tt<~£nto 
::/t±R]itnEJXJtEf:l@~*±F A~x!'b~~~aq::1Jy*o *-~, IEPiF0HB<J wo 03/051139 /HID 
~0HT-#im.rltt~k*#Tm~m~~-'~£-~::/t±[g~-*±FA~~~~~ 
B<J:n~,Jti::pim.rl~mtt~~M~B<J::tt±R]~•*~mmj£A~~~~~B<J~mtt~~~ 
tL 
[0019] lllfttf_tj£1J~i::p;im.rl1Jom ~ #~~w• ,~£-;fO::/t±[g~-W~:fi B<JF ~ AJ 
~ F ±A~x!'b ~ ~~, 1jt ~ ~ rim.rl*IJ m -l'.f:tit ~ ::;f t,filto A~ ,1w n19u-tzo 1¥1!tt 1tm ::tt ±[git n, 
EJX-Ei~£-EJXffi!&c~1~ffl ~t~1Joit~ "umami" ~ma<Jfflj£o 
[0020J B0HB<J B :zls:~*IJ $it 2002-95439 0H T 15~ tf:tit~::;ft,fil;foA~ID'Jn1t1m@~B<JiJaJ 
~~, fti"F A 1fJtEit ffi ~#it~ B<J Pl a-tmA tf:tit~::;ft{HOA~Mno :zls:R SJi B<J § B"J¾t~1Jotf: 
tit~ :,;f tfil;fO A~ }m ~ xt$( ~ ?JT l~ ~ 1,!'.:iimU~ B"J $( ~~~ 5E '[1: 0 [E] Jlt, *~~ fil fr r IP J ;® rl Rm A _R 

EJX w ~ ;fO VI~~ rm mLl ~ l'l<J tm I it~ EJX fPJ ± ~ 1±1 :ffi: w n\(; f>HliJJX B<J i)a] ~ ~ i::p 1~ J]Q tf: tit~ :,;f tfil 
~mMntt~~o~.tlt,~~~-EJX~~~~~mKm~::;ftfil~mMn,EJXim.rlfflPls<Jn:zJs: 
~ t~ J]Q EJXm{~$ ~ l'l<Jjll[f ~IIJK a 

[0021] [ ~*IJXWt l] B *~*IJ 3220155 
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[0022J [ ~;;¥Llxmft 2J ~OO~;;¥Ll us 3,689,289 

[0023] [ ~:fLlXmft 3] OO~iF03f WO 03/051139 /J,ffl-=f 
[0024J [ ~;;¥Llxmft 4] B03fs<J B*~;;¥1J$iJ 2002-95439 

~PJ:}pg~ 

[0025] fr*ifli~lli:!Ex, ~fr*®lrft~Bf.Jffl~ "If¼~" lP "i:&~Bf.J~*lll'lf.J~m" B~*irb, 1}tl 
-tzo 1m ii* irb , ~ r5itffi ~1: , * lnm A~ sJ.J * Jlp , ~ r5 PJJQ PJ!Uo "13t-=t-,, c i=p oo A ffl ~ 13t-=t- ) 0 w ~ , 
~A11F~,~#$~~ffl~W;imffl~~ffiW;imffl~~~ffl*A*irb~~L~~mo 
[0026J ~rm, ~tE - -t- 1b1 ~, mi~ JJo 1¥1 * :¥4-tE fil ~JJE1A rsJ ~ 'fe:. L:J i1x1!tt ff m ~ ± 1¥1 mf 
*~ O ~~ -®J_§_ 11), i)J{m;im A~ ?Jr* 1¥1 gg [l!TI If~ t'fillP A~ )W nPif:f~xtf§!~ ~;;¥Ll O ~ - 1Jffi, ~ 
tE--t-1'ciJ ~, EB r:t1Hm;iEB A~*~ d> _S_gg [l!TI!f~tfillPA~JW-, 1~ffl:rHW1EBA~ ,T,, i)aJ 1¥1*irb 1¥1~ 
m$-~~*'~~ffl~ff11F~l¥1*irb~~4A~~o 
[0021] !E11l:bfi%~~fA~*Hfl[l!Tilf-#A~1~* _S_l'lf.JffllPA~JWn~rm A~lf11f PJtEJI.J;iHJA~ o 
[ 0028] -tf:1A l:J *, iA A* tii t%1J ~ t'fillP A~ )W n,wu !ZP :re± [git 1ffi3UP / ~ Jt j!lj~ ~ ~ ~ ~ !l&~ ~ 
~~~~~1¥.J~!Elo~ITTJ,ffl'fe:.~~-~~*irb~-tf:mt%1i~ffl~fflJWn~;~Jt~m~,~ 
*fi~~~~~~~*~m~~~_S_1¥1-tf:mt%1i~m~m@n~1~Jt~s<Jffiw;imm-~ 
JJo:t~at, *Jlp l't{]lf11F~t~5£3t ii *irb Bf.J:litn~mt~1Jo (PCT/ JP03/00182) 0 

[0029J *'fe:. S)j A*fi TuJf :fl l:JjJ ~JY:£L~ 1bl ~, -ff li:litt 'fe:.Jftl PI l:'Jill:ii fPJ*=1f -tf:tii t%1i 
~'l®.~fflJWn~/~Jt~s<Jff11F~~~mi=p~~ff11f~m~ffl*~~a-±ffM~/~* 
~ffl*,l:'J*-Wm~ff11f~~~~*o*'fe:.S)jA~at'fe:.~,ill:iifPJA=1f*a-~~-~/ 
~~;iEB•*_S_1¥1ffiW;iHJfflffl~Wl=f~~*mt%1J~m~m@n~1~Jt~,PIL:J**~~m 
~ffiW;iHJfflffl~Wl¥.Jff11F~o£TL~'fe:.~~~T*'fe:.S)jo 
[ 0030 J !El Jlt, * 'fe:. S)j w R -# * ~ 1t A -3::: ~ ~ ?J'- 1'11.J-tf: tii t%1i ~ t'fillP A~ )W g lP / ~ Jt I~ lP If 
11F~m~m*1¥1M11F~~~m;-#*~*mt%1J~m~m@n~1~Jt~s<JM11F~~~ 
m,m~-tf:mt%1i~m~m@n~1~Jt~*~rA~*_S_y-~~•1¥.J~~ffiw;im;-# 
m~*~*mi%1i~m~m@n~1~Jt~s<JM11F~~~m1¥1~*1¥11J$,~fflfPJM11F~~ 
~JfUi=p~JJolf11f~ms£tli* ;-1rfi*~*liit%1l~tfillPA~JW-lP I ~Jt:1!'i~Bf.JA~ 5%~~& 

a-~~g*_S_1¥1ffiW;iHJfflffl~W;-#Jl.~~~1¥1ff11F~l¥11¥1*irb,m~*irb*~ff11f 
~~~m~m~ffiW;imfflffl~w;-#~~*irbM11F~1¥11J$,~fflfPJm~*iflii=p~~M 
*~~~m~ffi~;iB3fflffl~W;t:JR-#~~*ifliM11F~1¥11J$,~fflfPJm~*~i=p** 
~~-tf:mt%1i~ffl~fflJWn~;~Jt~l:'JRff11f~m~ffl*o 
[ 0031] * iJl S)j 45 i=p Bf.J" If¼~~ ~ JfLl" ~t~-frp * J:Yl* 'fe:. S)j 1Jt~tt Bf.J 1,J\JrLl, ep-frp~ JJo T 
* irb i=p, A* irb llffit~1A luL~ Bf.J "If¼~"~"*~ Bf.J ~1:&ll Bf.J ~m" ~ 1~Jt ~~ Bf.J iJ\JfLl O * 
~S)j451¥.J*~~i=pffl~Till:ii~~~1J\~"ff11f~"*fiW~o 
[0032J *iJl S)j-f-5i=p sJ.J "lf~11;,fd~s£tli*,, ~t~-frrPI t:Jill:ct-tf:iiit%1J~mloA~JI1H~3ilP I B-x 
Jt:1!'i~tlliJJr:t:ih~tJJ,~:t:iht~siL~1Jt~ttsJ.JJJt* 0 

[0033J PI l:Jill:ii fPJ*~ -tf:tiit%1J~t'fillPA~JWg;¥o I ~Jt:1!'i~l¥.Jlf11f~~ ~r,:Ui=p~JJolf11f~ 
t~s£tli'fu\.1}tl-tzo a -±ffMlP I ~Wctli'fu\., 1~1f11f~~~~1*:f~iLl*-Wmslo ill:iifPJJl.~1~ 
a-~~-~/~~;iEB-*_S_l¥1ffi~;iHJfflffl~~i=p~~*mt%1J~ffl~fflJWn~;~Jt~,pJ 
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~**a~m~ffiW$mffl~WITTM~~ 0 

[0034J xtmf~~:l:l5£JVG5tBI.J11P~E!X£ef1Ji_9:~r~mLl, -§1511:A ~~1Ytl-=fITT a - 1::ffWn~& 
'fJcfli 1:fr o li~/f Dtzi~~jg ~1I:1PJ1J:i:tr~iLl*it S,§, 1!!¾ B~o a - 1::ffltffotJcfli To"tfE:ittrmA~ 
ITTlHto 
[ 0035J l=iJ ~ JA* ~31 ~ ttit A In B ~o sl.J 13: 1PJ m :1:m _t l=iJ ~ JU sl.J 13' 'fJc ~ *4~1ft Jifi ~ 'fJcfli 1:fr, '§ 
t5 ~ -=f t'r.Wtl tzo 11J1t &tillZ. 'fJc, rr~ n SIE 'fJc, rr~ ntJc, lm ?£Jmt g}[E 'fJc, I( 1,t 'fJclO lL nSIE 'fJc ; ~ &Jfil 
tI ~ 'f~ ; Jfi1 #JD#;}* ; ,ro Jfi1 ~ ijfil~ * o Zf tE 3 TIP% :it BI.J ~, ep 'fJc~ -=f , SlE ~t'r. ~ & 'f~t'r., 1it:i2ISIE 
~t'r.ol=iT~~ttffWE~ITT1J~~~ffl~,5t~~~R,~~M~~ffl1:fr~Km~~ffi~m 
,imnlo I E!XJtW~1i~ 0 

[oo36J ill l=iJ ~hAAI:1PJ*~31:tiixtt*Aln B~oaq 1B1 rfb ~f4-t1Hft a -1::ffl'ffi o -T1Prff:im_t l=iJ~ 
JUsl.J13'~ a -1::fftHtA~±~BI.J1::ff!'ffiJVG5t, ~A1*±ii!iJL a -1::ffl'ffir:'i,e,1::ffl'ffisl.J 50% 
E!X~$ITT1::ffMre~rfb,l=iJ~fflr~~*itS,§ITTa-1::ff!'ffioili!=iT~~ffl13'~~13';a-1:: 
ffW'JJITTti1m$ij~*~1ft*it S,§ sl.J a - 1::ffl'ffi o :jj!J~, l=iJ ~J,,A.1I:1PJrntm_t l=iJ ~JU sl.J:':tffl'ffire 
mLlrfbi::p~~ B -, Y -, o -1::ffl'ffi, ~1~JUfflr*itS,§sl.JA~~~sl.J a - :':tffl'ffiITT:':tffMre 
mLli:fr::r o 
[0031J xtmt~n*a ~:nUi::p 61.Jmt~~:1:t5£fli5t61.J13' ;i_9:~r~tu, ~ m1Jt~,ro~*' xtr 
a - :':tffl@, fjt:i2I 50 ~ 15, OOOppm, ~ fjt:i2I 50 ~ 5, OOOppm, ~ 1ft:i2I 100 ~ 2, OOOppm, ~ &xt 
r'f~flifn", ~ Fe *~6J.J13';Jg 0. 1 ~ 200ppm,fit:i2I 0. 5 ~ lOOppmo 
[003sJ tE*iJlS,§45i::p 61.J" Ktit~/fffi;,fO)j~ID'Jn" tE n-3 Ktit~/ftfillOA~ID'Jg6q·t~or. r, ~ 
;J=~-llPA~ 20 E!X~$~~ -=f;,fO 3 'l'"E!X~$~'&!ITTA~@g, ;,fOtE n-6 Ktit~/ftfillOA~ID'JnsJ.J 
Mm.r,~ffiA~18,t-E!X~$~~-=f~3'1'-E!X~$~'&!ITTm@notE~#Mm.l=f~:i2IA~ 
20-24 ,t-~~ -=f;,fO 4-6 ,t-~'&!ITTKtit~/ftfil;,fOij~ID'Jno n-6 KfJi~/ftfil;,fO)j~ID'Jns11Ytl-=f'§ 
t5 Y - SIE~g,{t:':t[[l~g (AA) ,ro= + =~~[[!tin (DTA), fjt:i2I{t1::[[ltino n-3 Ktit~/f 
ffi;,fOJj~ID'Jn61.J{7LJ-=f-§15= + =i¥U,ttn (DHA) ;,fo= +~n~n (EPA) 0 

[ 0039 J xt ffl T * it S)j 61 *tit~ /f tfil;,fO ij~ }VJ n' 1Ytl tzo +t ± [Cl it n ;,fO ;tt jllj~ ITT*~~~ p~ mLl 0 

* ®i ~tt * A In l=iJ ~ :i2I i'f tH-th 1~ffl m :1:m _t l=iJ ~ JU 61.J * ~ T * TIP Z0 W ;,fo jt~, t'tJ: :':t 1m ;,fo {*~ 
61 KfJi/f tfil;,fO A~Jwn 0 

[0040] Wtltzo, E0Jfaq B*~:;fLl$if Hei 10(1998)-70992 ;,fO Heil0(1998)-191886 0-ff 
T*~r~ffiITT13'~*;~$-~%:i:tITT+r:1::[[l~gITT~ffl$m 0 ~~1=iJ~MM~~ffl$ 
A~1~ JU +t 1:: [Cl tin° 
~M1J ilil=iJ~m~~~ffl~#E!X~$#Km~/fffi~m@nE!XA~/f~*~@~rffl 
~TIP~ 61.J K tit~ /f tfil;,fo A~ ID'J go 
[ 0042] xt Tm~ K tit~ /f tfil;,fO ij~ ID'J g jllj~ ITT £e t,zg ;,fO mLl ½¥Ji:~ p~ mLl, ::Ff H - jtj!gf ;,fO $ X Wf !=iJ 
~ffl~~JVG_t~~ITTMa~m~~~~JVG*,~$~-#1Jt:i2IITT$5tMam~~$1=iJ~~ 
JVG~$-~,~$~~~~$-~o~Tm~Km~~ffi~m®n~*ilil=iJ~13'~Jt~m 
iw n, 111=: 1g :t1J JVG* it S)j Jifi ~ 1~ 61 ij~@ n ° 
[0043] ti11{]$1YtltzOR¥I±k=E*$ ,ffitt5.!Jm ,HOS ;,fO~~fm/f13' y - SIE~n O :1j-7Jffi, :fmJ~ 

][ f-Hm ' J=j JJi!, ~ im '11Hl'l'.Bli ¥EB ;,fO ~ Bll ffif~ fm *~ £'-1 3 ~ 22 % 61 y - _\[E ~ n O t~ ~u ¾, 83 T 
tl:E~][fffm~~f'-1 22 % 81 Y - SIE~g, l=iJ ~ 17t:i2Iffl 111=:*itS,§ Ktit~/ftfillOA~ID'Jnsl.J~f4-o 
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[0044] ~ Jlt, * ';& ~ W ;& - 1rfi jll[J~ ll5f: Bi ~ JfU, ** ~ * ~ rti W iEB l¥J R ft J%1J ~ tfil;,fO m? }VJ 

•lo I Elx: :tt 1~, Jifi~:ti 1m 1EB ~ § tft:~ 1[ Htm, Jj ~ ~ tm, 11 ~* im :fo ~ Ettm: * tm, t~ §j1J £ 
*~rtft:~1[:Hfma 
~M~ ~*':&~D~ll5t:r&~m~13-~1¥1*MJ%1J~m~m@•~:tt~i¥J*;&~~~o~ 
rro, 1zo** ;:ct1~, ~~~$ ;sqJIIIJ~ll5t:r& ~1ru, rn.utl=iJ~t rn -=r :tt13-~s{]Jt'8tli5t rm~~~ 
~1¥J~~o*':&~1¥JD~ll5t:r&~m*~*MJ%1J~m~ffiJvJ•~:tt~l¥J;tt~A~m;~ 
1 o % Elx:~$, ~ 1Jt;l& ~ m; it 30 ¾ Elx:~$ 0 

[ oo46J * ':& ~ ag JIIIJ ~ ll5f: a ~ 1fUl=iT ~ t~!?r13-~ * ®!~ tt* A ff! B ~o ag Jt '81£~ ££L7:1'-, wu tm 
jL1~1fU ;1::ff~; ~@J ;li~m't:&Jt1mm't,IDJ. ;{3-~Jt'8)jl'tIDJ.B{]1t1HJ ~ 1~- 1ttm=W~:f01t}EB 
-l~o 
[0041J 1Jt;i&~4f n-3 *fti%1J~tfil:fOA§WJ.:t0 / Elx:JtW~ittif¥L1-t!zt:E-', ~JE5t~fftl:$:':&~ sq 
1Jt~ tL xt Jifi ~¥L 1~ !zt:E-' 1¥J 1J1* 1x ~ ~fi! mu, fyti 1zo ~ =rt m !zt:E-' 0 xt m !it :E-' ag 1J1t m 1x ~ ~fi! mu 0 

Zft'Ett¥L1~1ru~tEM1~*i1t ~ at~&,iftif¥L1-t!zt:E-' 0 ~.utm~JJomill 1ttE 40°c ~ 200 °Citt 
1T 0. 1 ~ 240 /J\at, ft~tE 80°C ~ 180°CittiT 0. 5 ~ 72 /J\at o Ji~~&,xt n-6 *tl1J%1J~tfil 
~m@•~1~:tt~ittiT¥L1-t!ztm~~~*~AD~ll5t:r&~mi¥Jtt~tt,@~itl:-~ill:ct 
¥L 1~!zt:E-' 11 :tt 1x~tH~ iu :ti si 0 

[ 0048] Wti !ZO , l=iJ ~ ill :iiJJo :m * ~ * 'f)i J%1J ~ m ;,fO A§ }VJ • ;,fO / Elx: Jt I~ Et{} jll[J ~ ll5f: r& ~ JfU, ~xt 
13-~D~ll5t:r&~ml¥1*~ittiT¥L1-t!ztmo 
[ 0049 J * tit J%1J ~ tfil ;,fo A§ JvJ. rt Jt I~~ Jl. =rl ':& tt. t~ iiU ¾ 1t 1EB I~, ~ ~ ~ y; ${] tfr ~. iJt 
l=iJ~~~*':&~1¥Jtt~ 0 ~-1Jffi,~fflM~d>ff':&tt@¾~~~~.Jt~fflM~*1¥1;~ 
* rtlii5-1m ~ 0 

~~~ *':&~itt-~w:&13-~M~ll5t:r&~mi¥JffiW1EBffiffli5-W 0 l=iJ~~ff~*ffl~tt* 
Aff! B~os{]:ti1mimA§ffl r*':& ~ $/,J£1iili1EBA§, ~ti5*RiEB -*-=fim, :=li*iEB, IPJ B ~im, HOS, 

**1Hm' Z:l#tffi '~tlim:fo:tJtfl&l1EB O Jt ~, l=iJ ~ill:ii [P] _±~ ffl rJJom,T.. i)aJ 1Yti!ZO tffifF:tO}YmUB/,J 
R1m-*-=f1EB, :=:&*1m:fo~:11&11m ~i~JJoJIIIJ~ll5t:r& ~1ru ~~~~:1:m~fYl*':&~ s{]1:ft:,8 0 l=iJ ~11:~ 
~mi5-#~fflff~~#Elx:$#m~ffiW1EBffi0 
[ 0051] ij,x_ ~ r*tii J%1J ~ tfil;,fO ij§ }VJ.${]# ~;,fO@ffl , * ~Yi :!:Bx 1i* A ff! 1=iJ ~ J& i'f tt:l:i!!.11ifl 5EJifr 
~:tiWt@A§i'.li~W~ l't{]*4:iii%1J~tfil:fOA§WJ@?l:fO I Elx:Jtl~* ;, ill 1t ¾ 10 ~ 100, 000ppm, 1Jt 
;l& 10 ~ 20, 000ppm, ~ 1ft;l& 10 ~ 5, 000ppm, ~ {jc;l& 20 ~ 1, 000ppm, ~ *tiii%1J~m;,f0ij§}Vj 
•1¥1*;*~0~~¾.~*~*~rffiW1EB1¥1*MJ%1J~m~m@•~~y-~~•1¥Jffi 
1m ~m A§i'.lii5-W iiffl ft }EB~ ,7.. i)aJ 1Yti !ZO ~m }'F Jifr ffl iEB A§${] £1iili 1EB ij§, Elx:ffl ft fi¾ ~~~ Elx: ~ ll5t: 81 ~m 
~1¥J£~1EBffiat,ffiW1EBffiffli5-W~l¥J*MJ%1J~m~m@•~~y-~~-1¥J13";ill1t¾ 
0. 05 ~ 10 % '1Jt~ 0. 1 ~ 5 % 0 

[0052J *iR~ ~ st~tt:&, tft:~1[H1m, Jj JJi!.~1EB, •~*im:fo ~Et!m:*rm13-~sg 
y - ~,I#~ B"J *;A~{] 3 ~ 2 2 % 0 ~ J1t' * ~ T JEfrt* 1¥1 Im l=iJ ~ ~ ~:l:filffl 1t * ';& ~ 1¥1 :ti~ fm 
ij§, ~ffl~itt-~i~1JO*tiii%1J~tfil:fOA§WJ.:t0 / ~Jtl~o 
[ 0053] Jlt!Jr, * ';& ~ A';& fftl, !ZO * :tfi! ffl * ';& ~ t~ 5E ~ftt-fmi5-Jifi~ :ti w 1HI A§ Et{} A§ nJJ. ;,fO * 
ft J%1J ~ tfil;,fO ij§ }VJ. ;,fO / Elx: Jt I~ , l=iJ ~ ~JJO ~ t~:U-fu:l:i tm WJ ~ ll5f: a 

[0054J rn.tlt, tt;l&l't{]:titm1mA§i'.Ji15-1PJl¥J a - ~~-13-;A 5%~~y, Wti1zo o. 01 ~ 5%, 
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1ft~ o. 05 ~ 3 % 0 m~w, £ 1Jt~:ti!1, titm11BA§'tli~tma~11B•* ;j;J 20 ~ 86 % * li I E1X_mz 
im•ITT* ;j;J 3 ~ 25 % o 
[ 0055] !Z0 J: ?fr;£, ?fr ;£ti 1m ilB Jj§'tli~W* ~ Bf.J-tf: iii r,§J ~ tfil:t0 Jj§' Jw .;,¥0 / E1X~ w~ ITT ;Jll 1t 
j;J 10 ~ 100, OOOppm, 1Jt~ 10 ~ 20, OOOppm, £ ,fjt~ 10 ~ 5, OOOppm, £ 1Jt~ 20 ~ 1, OOOppmo 
mJ£ffiW11Bmffl~W~~*~Mw~~~ffl* 0 

[ 0056 J 83 r :!}rt~ 1[ ff im ;,¥0 ~ 13 t! M * 11B £* J: ~ * a - _mz ~ • , 1EL¾ * ~ J: 3£ 1'i-; a~ im 
•, 83 JJt xJTI ,e: , '81fJ1Jt~ f1=:: 7'J ti w 11B ij§' tli~tm 0 

[ 005 7] trHtrs * 1z ~ 1~ iu Bf.J ti '.Im im )j§'£li~WPT 12), ffl T ~ ff ,7,, t-f --Jj'ft, Wtl !Z0 JJn fil ,7,, t-f 7J rt, 
1Jt~fr 8O°C ~ 3OO°C' £ 1Jt~fr l l0°C ~ 3OO°CT!'lf.J1Jnfil,7., t-f 1f'fto frJ:3£t!!&ffi!E Bf.Jfil~ 
~PT12J,~~fflffiW11Bmffl~W~~tiITTitWITTMW~:1f~~~-WITT~m 0 

[005sJ •Fo, * tz ~ $iV Ez. ~w A~ti 1Jn ITT miw~ ITTittm, ~ *~w,w~ ey: ~ ffLl E1X*'ii. ~ 
mJ£ffiW11Bmffl~~ 0 ~itWITT#~~~~~,~fflffl11B~~tiITTitW~~~#11B~~~ 
~ITTitW;l2J,&*~m@ITTitW~~~~'*OO~ffi~~~~*OO~ffi~~~ 0 *1z~m3£ 
itWJllti~**~ITTMW~~~mE1XffiW11Bmffl~WWA~H~ITTMW~l2J,Ez.*WITTE1X 
Wf WITT11*mo l=IJ12J,1ffflfil~JJI!.itt~W~JJnJ:3£itWBI.JWJW~o 
[0059J IE! Jlt, * tz sA $iV Ez. ~ 1rr ~ JJn ittm E'rf w~ !'lf.J 1J1t, ~ :rti~ JJn mi w~ 2y: ~ ffLl E1X?JrJ£ti 
~11B~ffl~W 0 PTl2J,~itW***~~Mw~~~m**~ITT-tf:Mr,§J~tfil~m@•~/E1X 
~ 11'i~ 12), Ez. mi w ~~ s.1Hli*, 12), 1f: 1~ iu ts [qi !'lf.J 1Jt~ tt a IE! .t1t, * tz ~ iE $iV Ez. ~ 1rr ti 1Jn ittm mi 
W~ITT1f'ft,~ffl**~~*Mr,§]~tfil~m@•~1E1X~~~Mw~~~ffl*~mJ£itW 
*ofr*H~~J:3£ffl*ffi~T,1ft~~~-~*~*Mr,§J~tfil~m@•~/E1X~~~M 
w~~~ffl*ITTit~,~ffl;~B~~~~Mw~a~mITTitW*ITTffl;ffl[ql 0 *~~tt * A tn PT l2J, 1-f ~:tih~ 1t i~ 1Jn J:J££li * !'lf.J a-ttJLlo J1Jmf¥ o 

[ 0060 J xtit iPR * mi w ~ a ~ ffU E1Xti 1m rm A§'tli~w !'lf.J; 1x ~ rfi! mu O Jll ,m,, PT 12), fr it m a1 12), 

0. 1 ~ 100, OOOppm, ,fjt~ 0. 1 ~ 0, OOOppm Bf.J; 1fffl -tf:ttr,§J~t{'l,;,¥0Jj§')w.;,¥0 / E1X~i1'i~*~1~ 
\i[fW~iis£~j[*o 19'tl1zo, xtr~~it~flftl,ftojc5_=zjl~tofm, PT 12},frit ffl a112), 1 ~ 1, 2OOppm, 1ft 
~ 1 ~ 5OOppm ITT;1fffl-tf:iiir,§J~tf1:t0A§'@.to / E1X~W~*~1~\i[fW~iis£~j[*o xtr-=f­
i:il'lf.Jit~1§tl1zo1JZ.~, pJl2),12J,1Jt~ 20 ~ 2, 5OOppm,1Jt~ 20 ~ 1, OOOppm Bf.J;_1fffl-tf:iiir,§J~tfil 
~~Jw-~IE1X~~*~~Mw~~~~*o 

~Pi~~~ 1i :&t 
[ 0061] r ffi ~:ij'. ~ !ffl iJ;; J1fil Wtl £ l'F ~ :l:i/1 :Ji 3£* iZ ~ , ~~ /§l i~lll!.m~ 7'J xt * iZ ~ tt:;;f: ffi JE ITT pp! 

mu a Pi~ F :1j ~ i~ ~ , r x * Tifil wu * ITT *-BB- " % 
11 :mt~ 11 

12), £; it !'lf.J % " 0 

[0062] Jll ti ffl r * tfr Jj§' Jw, tm ~tots~~ -f-4 Bf.J tJF t1E 1f 1! 2. 4. 10-1996 (Japan Oi 1 

Chemistry Association) *flAIJE±ffM*; 0 Jllttffl r*tfrA§'@' fm~tots~~fiJ.Bf.JtJFi'iE 
15}! 2. 4. 2. 2-1996 (Japan Oi 1 ChemistryAssociation) *,fJftlyiJ~Jw~Bf.J*; a 

[oo63J ~Ff$@1:m : 
[oo64J fr~§ 11J!tlti*, ?JrJ£ey:tniw~¾t~tiJJn"wku£Jl'.", "w~sill'.", "~ms£&" to 
"@l11*s£Jl'.", mHx~1ttsml'lf.J "w~~ AiwJ:ml'lf.Jf¥Jl'.", "w11*~ Aiw1:ml'lf.Jf¥Jl'.", "~m~ A 
Ywl:mITTf¥&" to"@]~~ Aiw1:ml'r~f¥&" ~1to 

8 



Motif Exhibit 1002, Page 870 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

CN 101897418 B 7/14 }ff 

[0065] 1,-'fllj~Uj\£]. :n = 7 

[oo66J r:::&JifrJ=l=lzz~Wf1rtit~s{]t1=~s{]~ sctzor = 

[0061J "x "=~~r~~rxtlffl ; 
[0068] "D" : 1:cjxt Jfflif§ IA] l'l{]f¥& ; 
[ 0069 J " o " J.1a r ~ 1Jt r xt Jffl ; 
[0010J "©" = **5-1Er~11trxt Jffl 0 

[0011 J ~tw:w,r 
[oonJ ~tw;flf1[ :1: J:i)J ffl B3±sti$i%-)?ft:rl!P ijij ijJJf; : 

[0073] 1'i" ~ AA E[{] 1t fm ~ Jlli~ (AATG) :AA 1'i"; 40-45 % , EE Nakarai Tesk Ltd. ~£ 'l'~, EE 
Suntory Ltd 

[ oo 14 J :"±:F ; 
[0075] :l}[:E!ffl1:[ff~ : Y - }[E,~~~; 20 % , EE Statfold Co. ±F ; 
[0076] 11£}!EJ#~~~1IB :Ajinomoto Oi 1 Mi 11 s Co. lnc. ±F EI{]" LLC '' 

[0077] *:Him :Ajinomoto Oil Mills Co. Inc. ±FE!{]" CO" 

[0078] ,~dmtr:ttim :Ajinomoto Oil Mills Go. Inc ±FE!{]'' HOS'' 

[0079] [ :::& l] 

[0080] Jj~Jw~£].n\G (% ) 

[0081] 

C16 C18:0 C18:1 C18:2 C18:3(n-3) 

co 3.9 1. 9 62.5 19.5 8.8 

HOS 4.6 1. 9 76. 3 14.2 0.2 

LLC 3. 3 1. 7 73. 5 15.4 2.4 

[0082] [ :::& 2] 

[oo83J :"±:llW,HM¼ lzJt£lim 
[0084] EE ADM Co. ±FE!{] "ti±~ E5-67" 

[0085] 

[oo86J < a - :"±:1fjlfil11J=:tJWfw~:l:i5£fli?t1'1{]5:Jc~ > 
[ 008 7J i~ r ?-JU Kiii ~ ~ t{i!;f P Jj~ Jw ~ ;f P / ~Jt Jlli~ ;f P a - :"±: llW,HM &b l:cj Jifr ~ :ti tm ~ )j~£lii5' W 
1mi5'~:f~iUr?-JU1£lLl~ 0 

[0088] (1) LLC 

[0089] (2) 1 % AAA TG/LLC (AA 1'i"; 0. 4 % ) 

[0090] (3) 0. 5 % AATG/LLC (AA 1'i"; 0. 2 % ) 

[0091 J ( 4) 1 % AATG+O. 002 % a - ± 1f jlfil itLl &b /LLC (AA ·~; 0. 4 % , a - ± 1f jlfil 1'i"; 

9 
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14. lppm) 

[0092] (5) 1 % AA TG+0. 0 1 % a - ± ff flt mLl P~ /LLC (AA * ; 0. 4 % , a - ± ff M * ; 

70. 7ppm) 

[0093] (6) 1% AATG+0. 02% a -"i:ffMmLlifi!t /LLC(AA*;o. 4%, a -"i:ffM*; 14lppm) 

[0094] (7) 1 % AATG+0. 2 % a - ± ff fl mLl ifi!t /LLC(AA *; 0. 4 % , a - ± ff M *; 

1, 410ppm) 

[0095] (8) 1 % AATG+2 % a - "i:ffMmLl i:fp /LLC (AA*; 0. 4 % , a - "i:ffM*; 14, lO0ppm) 

[0096] (9) 0. 5 % AATG+0. 02 % a - ± ff MmLl P~ /LLC(AA *; 0. 2 % , a - ± ffM·-&,;-; 

141ppm) 

[0091J ~~~1rf!WcmLl1rn (15g) l:cjffimi*; 1t£ l'ltffitt (15g) 1reii-, tE 120°c no~ 30 ?tt1t1, ~J§ 

l:cj 3g lli]QllJltt (S&B Food Inc. ±FB"J "Tokusei SB Curry") irei;-, fffr 120°C¥t~1jz1Jo~ 

10 ?tiifil?JmLl~lliJQllJ]!F&o i~JJO 500ml i~~~1m (Ajinomoto Co. Inc. ±FB"J Consomme, 1. 7% 

ffl~)ft~~offim~~~M~~~5l?J~~~~~o 

[0098] [ z-f_. 3] 

[0099] 

1Nc1M;;rn < m:wP*BJI: 1~Jrn ) (1) (2) 

~ J=§ Bi ITT M i:t.f!t (ppm) 0 112. 5 

w""',.s!af!t - (Q) 

w '7, ~ A tffl~ ITT l'I! fJt - (Q) 

W P;f5!i'( fJt - (Q) 

WP*~ Aiffl~ITTt.'I!f!t - (Q) 

p* ii[ 5£a Jjt - (Q) 

P*ii:! ~ A Yffl~ ITT t.'I!f!t - (Q) 

@]~5!i'(Jjt - (Q) 

@]II*~ },jffl~ITTt.'I!f!t - (Q) 

[0100] [ z-f_. 4] 

[010n c2) xtJfflfo (3)-(9) zrsJl'ltt:~ti 

[0102] 

10 
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rJJii1J5tlJ ( ~¥-¼~?kit (2) (3) (4) (5) (6) (7) (8) (9) 

JftJ ) 

iib ~ &!J 0: -± 1f &✓-~ 0 0 14 71 141 1410 14100 141 

$_ (ppm) 

~ft] flt AA a'-J i::lt!t_ 112. 56.3 112. 112. 112. l 12. 112.5 56.3 

(ppm) 5 5 5 5 5 

½~'Ji£ - X b:. 0 0 © © © 

¼ ~-4'-- A i?1J -I; a<J ~1. - X 6 © © © © © 

}i_ 

¼v~'Jift. - X 6 0 0 © © © 

¼ u,t._ -4'-- A i?1J -I; a~ ;fl. - X 6 0 © © © © 

It_ 

v~i!_5J/i_ - X 6 © © © rt» © 

v~ ~ -4'-- A i?1J -I; a~ ~1. - X 6 © © © 0 © 

It_ 

~ v,t._ 51 £ - X b:. © © © © © 

~ v~4' Ai~ ~ &!] ;fl. - X 6 0 0 0 0 © 
I 

Ii_ I 

[0103J * 4 i::!='1'11~*_@_~, -'=5remUYIB (2) C xtJffl =~~no a -1::ffm) ;t,§ t:r., ~~~_S_aq 
remU1EB (5)- (8) q=qJtf B1 a -1::ffm~s.!a TWJ~~~!t:t~*, epf~11h1fJJl~;f,§ p] 1¥1 AATG t:& 
&a itJ:~W, xJJ~fU, !1Ht~~t:r.remU1m (2) t5t1!£ AATG 1:&&1¥JremU1m (3) tEWJ~~~!t~1 
*nffi1JzrremUYIB c2), 1£l¾-'=5 a - 1::1Jmiup~=~i1m'211'11remuim (9) _@_~t:r.remUim c2> ~s.1aa1 
WJ~~~!t~1*, ~l'f~Jl~ -'=5remU¥m (3) ;f,§p]l¥J AATG t:&&o 
[ 01 04 J < t~ £Ji 1t 1t A WJ ~ ri)tdi s.!a £Ji ?t 1¥111* > 
[0105] ~~ FeS04 • 7H20 ~ 0. 00005 ~ 0. 1 % ( t~ :0. 1 ~ 200ppm) 1¥Jt:&&i~1JO~ 2. 5 % 61 
AATG/LLC i::j=:J, :3f :i')J~1t~o ~~1~fU 01remUYIBi~1JO~ 0. 8 % ~J-Ki::j=:J ~iifdtm&A 0. 1 % o 
[0106] (1) 2. 5% AATG/LC 

[0107] (2) FeS04• 7H20 0. 00005 % ( t~ :0. lppm) /2. 5 % AATG/LLC 

[0108] (3)FeS04 • 7H20 0. 00025% ( t~ :0. 5ppm)/2. 5% AATG/LLC 

[0109] (4)FeS04 • 7H20 0. 005% ( t~ :lOppm)/2. 5% AATG/LLC 

[0110] (5)FeS04• 7H20 0. 05% ( t~ :lO0ppm)/2. 5% AATG/LLC 

[0111] (6) FeS04• 7H20 0. 1 % ( t~ :200ppm) /2. 5 % AATG/LLC 

[0112] [*5] 
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[0113] 

1Nc1Wm C jJ!jJ:ffi'~i:1Y: ~ri:U) (1) (2) (3) (4) (5) (6) 

it J=§ Bi AA lf'Ji:&Jl' (ppm) 10 10 10 10 10 10 

im q:t~lf'J1:&Jl' (ppm) 0 0. 1 0. 5 10 100 200 

~"=(51.fi)l' - I'-,, 0 (Q) (Q) (Q) 

~ "7:4-Jd~t~ lf'1 t~Jl' - 0 0 (Q) 0 I'-,, 

~~51.fi)l' - I'-,, 0 (Q) (Q) (Q) 

~~4-Aii~lf'lt¥Jl' - 0 0 0 0 I'-,, 

~i~3J.fi!l' - I'-,, 0 (Q) (Q) (Q) 

~it4-Jdi~lf'lt¥Jl' - 0 0 (Q) 0 I'-,, 

[0114] * 5 9=q'j{]~~-illL1J~' 1:5WcmLli83 (1) xt ~t§ l:L WcmLl¥HI (2) - (6) 1¥17ef~-- 7ef~l□~m 
5£ )3t :hl;] EB T ~ i::p ff-fr* t~ fli 5J"- mH~ iLl :I:~ 5£ , ep 11 M w ~ * i::p AA TG B"-1 i,R )3t t§ fAJ O ~ ~ ~ ~ 

~, 1:5WctLlim O) xt~ts 1::~. ~ 1Jtm;Wc1tu1m c2)- C5) l'!t~~ --~11*l□ 11*m, 1Ei.¾1:5WctLlim C3L 
(4) l□ (5) t§l::~,A~EBr~*f}jriJc,~d>:f:-fufffiu~WcmLllm (6) B"-1~~--~~l□ ~ilL 

[0115] ~--PfLl*&IPJ7Jtf:00f3Ji::pi~illl FeS04 • 7H20 l□ 5% AATG/LLC( J=§ FAITAN Tonkostu 

:siim:ittfr 9 fiPfffi~, Ajinomoto Go. Inc ±F), ff:W1ft~~,~~l□~mo 

[0116] (1)5% AATG/LLC, lg/1, 000g 00131 
[0117] (2) (l)+FeS04 • 7H20 0. 00lmM/1, 000g 00131 ( tJc :0. 06ppm) 

[0118] (3) (l)+FeS04• 7Hz0 0. 0lmM/1, 000g 00¥31 ( tJc :0. 56ppm) 

[0119] (4) (l)+FeS04 • 7H20 0. lmM/1, 000g 00¥33 ( t~ :5. 6ppm) 

[0120] (5) (1) +FeS04• 7H20 1. 0mM/1, 000g 00fm ( ~ :56ppm) 

[0121] (6) (1) +FeS04 • 7H20 5. 0mM/1, 000g 00131 ( t~ :280ppm) 

[0122] [ :tz 6] 

[0123] 

12 



Motif Exhibit 1002, Page 874 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

CN 101897418 B 11/14 }ff 

j!Jjc, ½1J )111 ( ~¼p~ ?k. R ( 1 ) ( 2) ( 3 ) (4) ( 5 ) ( 6) 

371J ) 

~fi-1 at AA €1~ i:lt ;t_ 20 20 20 20 20 20 

(ppm) 

i,ku~ W-Jt.. (ppm) 0 0.06 0.56 5.6 56 280 

4--q__g11t_ - A 0 © © © 

¼q__~A'i#i~~iX/t. - 0 0 0 0 A 

,¼-P,t-_5Jlt_ - A 0 0 0 0 

-w-17~~ A 'i#i ~ a~ iX/t. - 0 i 0 0 0 A 
I 

P~iJUilt. - A I 0 0 0 0 

p~i! ~Ai~ ~a~iXJ.t - 0 
i 

(Q) 0 0 A 

[0124J * 6 i=i=ii'!"Jtit~t@.~, l:cjffi: iu 1m c 1> xt J:!~Hs !::t, !I:: mU¥HI c2> - (6) i'fJ7@f ~, 7@f Jl5K1o 1151dl 

5£&:t>J EB T Jt !==pffftt~tll5t rm1~fUti5£, ep 11W3~1itf:ffiim i:=p AATG i,R/3t;f§ IA] 0 ~~~_@. 

~, l:cjffi: mUim O) xt mus !::t, ~ 1Jtm;ffi: iu1m c2) - (5) l'!"J7@fE(, 7@fll*1o 11*m, 1£L¾ l:cjffi: iu1m (3) , 

(4) ,:fO (5) ;t§!::t,1:tiEBrJt*~Tf~,~:1>:f:ih.fffiu~!i::mUfm (6) EJ{j7@fE(,7@fll5K,:fOJ15K:l]L 
[ o 1 25 J < lfrt~ 1[ ;ff im ft A WJ 7@f Jl5K r& I~JfU l'l"J 5<:1{ ~ > 
[0126] tE 3kg ~T!f _t~ti1?<Jfm,ijl'itll~4?<Ji:=p im'.it 150g ~4:tl/f lflf! (Potato shoe strings) 

(Ajinomoto Frozen Foods Co., Inc. ":tf'=B"J "~4:tl/flflfl") ,ft 180°CT1IB'.if 3 51-4:!fo 
[0127] [ :tz 7] 

[0128] 
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J)ff.~ ~;ff-)tb½i. 0 0.1 0.5 1 5 10 20 30 50 100 

( % ) 

y - JE. 1#--~ ¼ i. 0 0.0 0.1 0.2 I 2 4 6 IO 20 

( % ) 2 

¼~iJ!/J_ - b. 0 © © © © © © © 

¼~~Aitd5~a-!i - b. 0 © © (Q) 0 0 0 X 

fj_Jt. 

¼17~~!£ - b. 0 0 (Q) (Q) (Q) (Q) (Q) 0 

,¼17~~ A 5td5 ~ a'-] - b. 0 0 (Ql © © 0 0 X 

fXJt. 

17~i~:3!£ - b. 0 0 © © (Q) (Q) © (Q) 

~i!~Ai~:t:a'-1 - b. 0 0 (Q) © (Q) 0 0 X 

;f.¥./i:. 

rm v/f-- iJI Jt. - b. 0 0 © © © © (Q) (Q) 

rm v~ ~ A itd5 ~ a'-] - b. 0 0 © © © 0 0 X 

lX/t. 

[0129] fr*~ y - _\[EJ#~ft Atf:fJI ~ /ft{rVfOJ3~JW~g2E!"J~mJ~t[f-Hm i=p ¥83 fFffl~~ttlf ~ * A Jt m 1tt ~, 1lf ~ 0 :!H - 1nm , ;m i=p u; a{] y - -'1E au~ i~~ ~1t.1lf 7. , 1lf ~;Fo ~m 0 

[0130] jmjj:ff}=l:frJUJNcmLlim*,7,, i)WJiJal~El"-1~ ~ t& 0 

[0131] (1) LLC 

[0132] (2) 3 % J:nfJ~t[ffllB /LLC ( y - _\[EJ#~'a'; 0. 6 % ) 
[0133] (3) 30%3:JfL~t[ffil±J /LLC( y - _\[EJ#~*; 6%) 
[0134J C4) tfL~stHm c y - ~!#~*; 20% ) 
[0135] imuri'D*17tEl"1A* (200g) i=p1J1:u]( (300g) ,Ajinomoto Co. Inc. ±FB"-1"'.l'Y*t&ffl 
,T,, i]aJ *,, (10 g) ;fO 4ij: 11P re mLl ilB , ~ J§ fr ~ ift 'w½ i=p ~ 1,lH~ ,7,, i]aJ ~ ift O * 8 B"J ~:~It~~ , -'=cj * ~ 
~~;~y--'1EJ#~~ffi~t[ffil±J-~~iJWJm~A~t&m~M~~ 0 

[0136] [ * 8] 
[0137] 
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fJie.~iJ i111 ( ~½P~?k RJF1J ) ( 1 ) ( 2) (3) ( 4) 

~}Joi. ( g) 5 5 5 5 

~ }Jo fl-) y - 3E )ff;.. ~ fl-) * £ 0 58 580 1,942 

(ppm) 

¼q,~i;t_ - 0 (Q) (Q) 

¼ q,4'-A iAA ~ a(i t1.£ - 0 (Q) © 

¼P,t~ifi.. - 0 © ti) 

½.,,t-4'-A i~ ~ tJ'-) ;fl./1:_ - 0 (g 0 

p~ilsifi.. - 0 © © 

17~il 4'-A iAA ~ ~ t.¥.£ - 0 (Q) 0 

JE1 17,tsifi.. - 0 0 0 

1E1 17,t-4'-A iAA ~ ~ ;f1./t. - 0 (Q) 0 

[0138] < Ji~JW~£ll~tml'l"J1JL~ > 
[0139] mU½ T 12,{ T fmA~fll~tm 0 

[0140] (1)0. 0625% AATG/CO(AA 13.S_ 250ppm) 

[0141] (2)0. 125% AATG/CO(AA 13.S_ 500ppm) 

[0142] (3) 0. 0625% AATG/LLC (AA 13 .S_ 250ppm) 

[0143] (4) 0. 0625% AATG/HOS (AA 13 .S_ 250ppm) 

[0144J tioT mU½ii::ffit!P :fatlik Co. 6g) ;,foy; irJH:JRHfltftU:51"f HI~ (75g) , J=!=H,~;J~L 20 % 1i~ 
;fOffi~~~f!l,?!U§r 180°CftL~1IHJi~tUifbq=i1m,J:i:: 30 5t4:rfto * 9 q:tEJ"Jtit~~~, ep{t AA 

13 .S_:MH~' @JW~t:IJ: l'f t:t~1JJ!jx ~ T ?fr J=l=Hm A~tu &b q=i B"-1 A~ JW~illJvG O ~Jl.1*±iE iJL A ~~fjt 
m;13~ 5 % ~~y a - }IEJ#~ (Cl8: 3 (n-3)) B"Jfm, iJtl-tlO HOS ;flJ LLCa 

[0145] [*9] 

[0146] 

lfcl.itLlfrn (1) (2) (3) (4) 

co co LLC HOS 

MG 15 _m (%) 250 500 250 250 

cw"=(5JJ:! L"-. (Q) (Q) (Q) 

:w"=(4-;uim:w: s~t¥!:! L"-. 0 0 0 

wQ*5.!aJ:! L"-. (Q) (Q) (Q) 
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=ffi:~4-)--.ii~a{]f¥flt "" 0 0 0 

ll~il!5!fi}jt "" © © © 

ll~il!➔ Aii~s{Jf¥flt "" © © © 

@_]~5!fiflt "" © © © 

@l~4-Jdi~i't{Jf¥flt "" 0 0 © 

[0141J RsJHLe 
[ 014sJ PT [,j, jJUt ~i it iPe1 ~if~ 11Jt 2J1: ~ rru ~13 ~if~ 11Jt r:& ~ rru 1'11.J :t11m im ~~ ~li~4m ~ rPJ -~-

-tJaJ , rm 7'J it Jle11xHj¾ WJ ~ 1!t o 
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Espacenet - Bihliogrnphic data 

Coated soybean cheese and rnaking method thereof 

lnventor(s): 

Applicant(s}: 

Classification: 

A.pplication 
number: 

J!NGU XIE; QINGHUI LI; DONGZH! WE!± (XIE JINGLI, ; LI 
QINGHUI, ; WEI DONGZH!) 

UNIV EAST CHINA SCIENCE & TECH ±. (EAST CHINA 
UNIVERSITY OF SCIENCE AND TECHNOLOGY) 

- international: A23C20/02 
- cooperative: 
CN20111358380 20111111 Global Doss!er 

Priority number CN20111358380 20111111 
{s): 

A.I so published CN '102440302 {B) 
as: 

Abstract of CN102440302 (A.) 

Page 1 of 1 

The invention discloses a technology for makinQ coated soybean cheese_ The 
technology for making the coated SO\ibean cheese comprises the fo!lov-iing three steps 
of: A) preparing soybean milk; B} making soybean cheese by mixed fermentation; and 
C) preparinQ the coated soybean cheese_ The soybean mHk is obtained by u!trasonic 
treatrnent aft.er soybean is thermally pulped. The soybean cheese is obtained by 
squeezing soybean curd formed under the co-action of inoculated lactic add bacterla 
!eaven tor ferrnenting and added 0-g!uconic add-deita-!adone {GDL}- The coated 
soybean cheese ls prepared by using the soybean cheese subjected to limited 
enzymolysis as a fa'--'V materlat The coated soybean cheese \<Vhich is not added \Nith 
any rni!k product cornponents has good flavor pmpert\i, coated property 
andde!iquescence in mouth. 

https://\.vor1dwide.espacenetconv'publicationDetails.ihiblio?DB=EPODOC&II=0&NTI=4&... 7 /31/2017 
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z: u 

c21) $iw""5 201110358380. 2 

(22) $iwB 2011.11.11 

(71) $iwJ.. 1:¥:*f_E!!_Ijc~ 
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31002 
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(57) ti~ 

*:&8Jl0HT-~~rtru=k1-l.TM~~*I 
~"*:&8Jl~~rtru=k1-l.Ti1m~~*M~%~= 
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W~ffl.Yf:i£~rtru=k1-l.Ti1m~*ffl~~~tt• 
M ~ART 11m ~ @:?¥4 W ffiU fVGo * ~ aJl st ::f i~ Jm ff 
W4~~~~%~~rtru=k1-l.Ti1mA11r~~~~ 
ll*~'t:i, ~u'ti,& W i::p ~ft,ti a 

1111111111•1111111111111111111111111111111111111111~11111111 
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1. ~;frfiu~~Ali T~EII.JmHt:15¥!, Jtt~uEtEr'E1t15iv#l: 
A) R1Ll'II.JmLl½; 
B) 1fBit1tMmLl1t:1:R -=r~; 
C) 1'}mLlu~~Ali T~ 0 

2. -{zp tx5fLl~ -1t 1 ?JT:1£ 1'11.J :15~, Jtt~ uEtEr : m:1£tv ii A) 'EI t15JJP A 1fBitW ,tt ~_S_ 1'11.J 

o. 1 ~ o. 3 % cw Iv) sl.J /J\ m:n 1-~uff:11£ 0 ntlfiK 0 

3. 1zP:fX5f1J~-1t 1 PJT:1£1'11.J:151!, Jtt~uEtEr :?JT:i£iv#l A) iE'E1ti5X'J R1L:ltt1imJB~lllL 
4. tzotx5fLl~-1t 1 m:1£1'11.J:15~, Jtt~uEtEr :?JT:i£iv#l B) 'E1t15flHrf11L~ffittMJfLl1tM:fP 

J]Q D- 7i1%J'fm~ - 8 - pg ]l'i~~ IPJ1tffl 11R1L%W)~1L 0 

5. tzotx5fLl~-1t 1 m:1£1'11.J:151!, Jtt~uEtEr :?JT:i£iv#l B) iE'E1t15JJPA*7}(J¥Hto 
6. tzo tx 5fLl ~ * s PJT :1£ as 151t, Jtt~ uE a r : PJT :1£ * 11<. Mt 1* ~ § : -t-tir§3l, ~ §3l, ~ JJjJSe, 

JR~R~3l, CMC,Jf¥~,~i'*~tpg;fPwLli,i;R~3l~o 
7. tzotx5fLl~-1t 1 ?JT:i£1'11.J1f1t, Jtt~uEtEr :?JT:i£tv-11iw B) iE'E1t15JJPAtffiA~ 0 

s. tzotx5fLl~* 1 m:1£1'11.J1J1t, Jtt~uEtEr :PJT:1£1HIA~7'J;:1!1-t}2J~ili:~1I£r A 1;;1s:1Hs1.J1rn 
A~, 'EI t15 : -='¥- u1tl ~ ti tm ¥rn tzo ~tl&J 1m , ~ tl&J 1= ¥rn , ;fflfi ~ ¥rn ~ ; MW A~ JW tzo :ffi' tHI , ~ tHI ~ ; ~ 1-t ti 
tm 1HI -tzo Ali~ 1-t 1HI , ~ 1-tt1 tm 1m ~ 0 

9. tzotx5fLl~* 4 m:1£ B1.Jts1t, Jtt~uEtEr :PJT:1£tvtt s) l'II.J1L~ffittMffLl~ § : ~i 
~1LHffi Lactobacillus acidophilus, ~JfiltJ!J:j(ffi Streptococcus thermophilus, T 
w~ 1L H ffi Lactobacillus casei, 1* :bo 5flj }IE 1LH ffi Lactobacillus bulgaricus, 'J;J..irJH 
ffi Bifidobacterium, 1L ~ 1L J:j( ffi 1L }IE ;frp Lactococcus lactis lactis ;fP 1L ~ tJ! ~ ffi 
Streptococcus lactis ~ BI.J~;frp~g;;frp a 

10. !ZP:fx.5fLl~-1t 1 PJT:1£1'11.J1f$~, Jtt~uEtEr :?JT:i£iv#l C) 'E1t15~ a•m~~JllL m:1£~ El 
-~ § : *JR~ El.,~~~ El., Jx\,ll)t(~ El.,~ tt~ El., tiW~ El 7}(fo~-;fo~·t1:~ El. 

12. tzotx5fLl~-1t 10 m:1£1'11.J1J1t, Jtt~uEtEr :?IT:1£~ El •m~~JJI!.~t!FfrAli T~tJJW 
;:1!1-tJ§ 0 

13. tx5fLl~-1t 1 ~ 12 ~13:~r~m:1£1'11.J1f1tmLlf1=::BI.Ju~~AliT~o 
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t~#:®l~ 
[0001J *'&~1iv &1t&biti~Yi:hi-:!l, A1:tti!!W,, ~~r-#uuru1:£L T~&JtmLl1t1iita 

~~t~#: 
[ 0002] MI~ m ~¥* tt 00 '§~ M AA A-@ 00 *' t~ ~lj ~ ~ ifM 00 * Bf.J - lrr111E1T Bf.J ffi ru 1t &b $ 
ffl1i~,uuru1t&bC:WJ~)ITTfflftffl*&~~m1: 0 §~u.1:$~uuru:WJ~~~~4:WJ 
A ±Bf.Ji}Jtm:WJ~A ~fiJ.±F Bf.J O ~ITT], :,:*_t, ~Trr¥LmU&bfr1~$ 00%Bf.J1Jt@t1&, * liEB 
r~~~~~~:WJ~ITT~~ITT±~~~~*~~*'~~~~~*~ITT~~~A □ ITT~~ 
t~ jJQ ITT~ rl[nj, fr~ J§ J!~~ M~Y' ; 1'} JJo _t ~i~tjc $1§1 mtxJJ ~&Jt 1-t ITT$ 5t~'&M:, f:Yl frttt 
~_t~1t±~~&~i$Jrm$li~fflGT-~~~~~ITTAM,m~IDrriJ~,#~ITT~~~m 
~A~fiJ.Bf.JT~~i~1'}~ffl O 5jl;~.Xtrt§3-$7t A, fr1tffl14Jcf;Jf.4¥LmLl&ba1EBrtfr,R:;£ 
13 - -='¥¥L•tr~, ~~b}(m~;fOrll}_Lj5CJL./A rriJ ~ii 7 ¥L.~imtJIE, 5 l!EQ~l$~:Jti ,fil[filC~lr~;fO 
~,1) ; ~&-® Ait'&fYlxt4:WJm arl®&a IE!rriJ, ~*-lrrfriiJE-'MfillA!'H~ ftas [A]a1~t~ 
m-=r~~_±~~,~•~m~AM&m4mma:tt®&AffITT,A~~~r4:WJ:WJ~ITTm~ 
& D I®Bf.Ji-JHmm El*~T~AA T--t-1~1:Bf.Jfi1Jffi,IiJfy't:,~ 0 

[ooo3J ~m m~o. A£lITTma1,;-;q~~, PT~1tA1~Hl'IJ.Jma*~· t§ r~iJJtmmimtJl~J! 
:ABI.J±Fi,in o frfYl~lt*~, ~i:i!:~1JO£L¥L1~W$5t4¥L1::Flm~:WJ~, ~rriJ, frJtt~tt 
_L~fr-®~~~ITT~~.~~~~ffl~0~&bITT~~!®,~~~4:WJuu:WJ~ffl[AJITTffl 
HlBI.J~11;J, ~~!§:~ A {fJI® § _t~ [A] ":WJ~" as!®~ 0 

[ooo4J tEf:Yl~tt*~· * 0 T~~£l~~*£Lma ,~~titmim,JJ(,!R~A~fiJ.1m~~ 
1-tmLl1trriJn>G, EBrJt:5Kt£'&M, ~A½flt!~l'lf.Juutt~& □ ~~1-ttt, IE!rriJJxt.r!* DI®1=c;4:WJ 
:WJ~ffl~~~ 0 AT~A£LT~A~~~ITTuutt&o~~~tt,ffl~~~-@4~~&b 
fflG7t,~~:WJ~~:WJ~ 0 ~rriJ.~~~1,;-4~~&bfflG7tITT:A£LT~A½~~ITTuutt&o~ 
~~tt,ffl~~--~ITTlt*~~ 0EBr:A£L~maITT~JJ(~tt~~r~ma,Jtfr~~S1 
~MfflG,Jt~x, 1E111t1~iul'!J.Jjc£Lma1Jt~xuutt:fo □ ~~1-t·r1~~0 1=c;11t[AJS1. * 0 mu&b~~ 
MfflG£L~~.liffl~r4~~&bITTffl~~~J!~~r%fflG~~m~.Jt&b~~Jxt.~~tt~ 
~flt!~, !E!Jlt~ ~,~:i£-WJJo ~t:1J::itto 

&HJH9~ 
[0005] *'&~ Bf.J~~ § BSWCfrT, ~1Jt-#A~1~tff Jxt.~t~·r1,$~u·r11=c; D ~wi:e1-t·r1ITT 
i*uru:A£LT~F&bo 
[ooo6J *:&~as :Jj --t- § ITT fr -=r, ~1Jt-# i01t--1.~ ~i~ no 13:1PJ 4¥UM &b ~'½'- l'IJ.J$~uru 
A£ TWtl'lf.JIZ::1il:to 
[0007] A*fJl_t~ §as, *'&S] Bf.JA£l TWtl'lf.JmHt1iit'§tr1f ~ r W~l : 
[ooosJ A) 0 ¥LBI.JmU½ ; 
[0009] B) lm~'&WfmHi:A£L T~ ; 
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[ 0010] C) ¥HM ~tt ~ART~ 0 

[0011] t!Rffl]$::!zSJH11.Jfx:i&~JJmfJU, m~#it A) 'E1t15ilOAii~1m,~,I;I'!{] 0. 1 ~ 0. 3% 

(w/v) Bf.J/J'\$tT~t~Y'R~i~o 
[0012] ftHM]$:1z ~, ?Jr~#~l A) iE'PL=ttxt R1Litt1T r ~F ~flt[ 0 

[0013J t!Rffl]$:1z~, J=iJr~#~I B) 'E1t15*#1L~ffi:&:MffU:&:M:f01JO D- 7iJ7£Jffi~ - o - pglffi~ 
~ [qj ft ffl 1iR1L % p)G{~1L 0 

[0014J t!Rffl*:&: ~, JiJr~# it B) iE'PL=ttno A**~x 1:t ;?Jr~%.'1J<Jx1*i& § : ~tftBx, * 
Bx,~~Bx,Jfi~RBX, CMCflt¥~,~?*~trtJ,WIJ~RBXwo 
[0015J t!Rffl]$:1z~, J=iJr~#~I B) iE'PL=tt1JoAfmAij :?Jr~183Aij7'J~it,eJ~i!i:~1~r Af*i!! 
1'11.J ti w im ~ij, 'PL =ti : 4': Im 1r§; ti 1m 183-tzo ~fl&J 183 , ~ fl&J 1= 1m , ;fflp-i'"- 183 w : ®! ftti 1m Im -tzo * R ®! 1.t 
fm, ~ 1.t ti 4~Hm w o 

[0016] * ffl *it~, m ~#~I B) 1'11.J 1L ~ ffi it M ffU :i& § : ~1 ~ 1L H ffi Lactobaci 11 us 

acidophilus, ~I~ l~ ~ ffi Streptococcus thermophilus, T ~ 1L H ffi Lactobacillus 

casei,f5F-:1JOlUSIE1LHffiLactobacillus bulgaricus,Xl(.t3z~fffiBifidobacterium,1L~1L:E1< 
ffijLS!Efip Lactococcus lactis lactis ;fOjL~fJ!~ffi Streptococcus lactis ~l'l{]-fip~ 

~1Jf o 

[oonJ t!Rffl*:&:~, J5Jr~#~t c) 'PL=ttma•ffl~~:EJE, J=iJr~ma•:izt § :*J1ima•,&z:~ 
ma•, .Jxt.~ ma•, ~ ,t1 ma•, ti 1m ma Jj(ffl~•, 11fi1t't1 ma •w O tt:i& 1'11.J, J=iJr~ ma• ITT 
1JoA;jJ o. 1 ~ o. 2% (w/w) o 

[oornJ t!Rffl--t-fx:izt~MP:ffu, J=iJri£ma•ffl~~:EJE~ti~tE*R -=f-~Ww~1.tz€ 0 

[0019J ]$::!z~ITT~tt~AR-=f-~l'lf.JmLlft1J1tA~~~1~,e: 
[0020] l ,]$::!z~ l'lf.J~i~1Jo1I:1PJ 41LmUrfbft\(;7J'-mHtl'lf.J}*t*~*R T~, tEJxl.~!t~'fi,~tt 
tt~&D~~itttw1JffiA~~4m~tt~m~-~ITT~~ttffi,~mTB~tt*~~R 
~~ff$%4~~~Elf.Jm~-=f-~~~tEl'lf.J~Mo 
[0021] 2,]$::!z~t£1A T-frrtEiiJE-w.lilAtM~~Elf.J [qja11:11§::if!ffl r~it±X.W' 1Lffi~jfij{ 
11EAM&m1tmmatt~AMl'lf.J~tt~:A0-=f-~&~~~1J~o 
[0022] 3, EB TAR¾--t-'8~11r11r=t. ~1'11.J r,§Jm;m El*~' tEitrrb ~ Bt?:,fz fiffl ; [El 

Lit]$::& ~xtr:AR T~Elf.J 3f :&:A~~F1¥i'I~ 1'11.J:mx. 0 

[0023] 4,:ARXt A 1*1~m~1~~:r}Jt:5[, -tzo ~f~}lgjmE'[J, tJilpJJz9J!Mc®!it,@1JE,ffi}JJtJ~ 'i't M 
mtt1JE' BEM11E lUPim 'It MJ~(pg' ~ Ed'lffl~ ~'ti~ 4 JJH1HR. w O [qj a1 EB T ft 00 1'11.J AR~~* 
~, PT ~~ffl¥xtiJJ1m·t1m~~*l'lf.JlliJJ 0 

[0024 J s, * ~ ~ m iu :if! m -=r ~it± x. w, t!R ffl * it ~ ~i@ m ti 1m 183 AijmLlft z :>1r , i~ no M 
w~ij@-tzoffi1m, ~1mw, t~PT ~~iuq~~fti* 0 

~f1~iiPJ:I 
[0025] 00 1 jJ]$:1z~Bf.J:ARmLlf'FR1LBI.J}JiE:riOOa 
[0026] 00 2 jJ]$::!z~l'lf.J1i~:&:MmHi::AR-=f-~l'lf.Jt11UiOOo 
[0021J oo 3 7'J 2Js::&: ~ 1'11.J~tt~AR T~~muiz::l'l1.J11UiOO 0 

[0028] 00 4 jJ]$::!z~?Jr~~1JO'ti1:11§:11J!U-iJ\~Bf.Jf=Frfbl'I{] SDS-PAGE %:tfr~*OOo 
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~ 1* ~ AflDJ :i:t 
[0029J ~ r~i;-A1**,bfil1Jtl, xt*ftsJH'!:::lt!:-wiR~ 0 @:i=JEm~, ~ r*,bfilf:Zitl13cffl riR~* 
ft~rm~Fffl-=f l~~JE*ft~ 1'8m!E o 

[0030J ~tfffi;Wrl L:1c0.::r=-~1'8mU½ 
[0031] 1. LRlLs"Jmu¼ 
[0032] **,bfilf3'tl i:=p, R¥L B"JmU½~~1tiJt!l'81fi~, !RtlLl ±~frr:i1fi i:=p ]OAT /j, ,jj:;JT ~ 
*~R~~~R*fflTffi%~~,A~~r: 
[0033J -tmOO 1 m~, IOC*::!~jc 0, $J'fJ1'r.€tEJti:=p1t1Hi~Jfil 12 ~ 18h, 7'17 P~1fi: 0 ~I~, P1at 
j]p},JJ,,jf,;JT, JJOA]t3/;;iii;-tZ!J,~~tlt;l'J{J o. 1 ~ o. 3% (w/v) o 
[0034] &lfilJ§ B"J:AR~~1Jom~i~ lOmin J§ fflf~7j'($~$5t-}f*;to 1~}=§ mffliiH~R#ttJL, fr 
85 °C 'tt'ifil l lOOOrpm a~ ~1tf: ri~* ;t l'J{J AR f's] ~ttM 9R 7 'l!x' ~{,JZ 30s' JJ=HsJ m1T{~ylffi.1Jo f~ 0 

7v T~1JOR¥Lt{Ffff~-$:fOlL1-t1tffl, 11Jfffi;J§E1"10 lL~~ 4 ~tY~:i1iJtJ§~1H~£{J 30°C, :lt!:1Tffi 
p ~:£][, ~ln-¥7'1 40kHz, ~:r][flt['s]7v 10 ~ 30mino 
[oo35J mu¼ttfii:=p 1'8A1*~1tt:-tzo ~ r* 1 m~ = 

[oo36J * LRlLs"Jmu¼ 
[0037] 

:¥PJMffiii% 1 2 3 

~ifilB'f fs] { /J,81) 12 15 18 

/J,'11':tLtmA_;;_ I 1mii-W,t'.:,:£_m_ {w/v) 0. 3 0.2 0. 1 

iB[Jls::iltJJl.!.B'ffs] { :5J'-4;rp) 10 20 30 

[003sJ ~~ilJ!~i:i\,R¥LfM¼:i1fii:=pJJ0Aiii;-tm,~,1t;l'J{Jo. 1 ~o. 3% (w/v) B"J/J,,jj:tJ~E~~ 
~~*R~~,Mrm7'JJ§~:lt!:-w~~ART~1Tr~*l'8¥~o 
[oo39J 1. 2,iii;-ftMmu¼:1cR.::r=-~ 
[ 0040] * * ,bfil 1Jtl i:=p , A 0 T ~ ¾ EB t~ 11f lL ~ ffi ft W1f: JfU ft W1f: ;fO JJo D- ffl 7£J ffi ~ - o - pg 11'i~ 

(GDL) ~P11tffl 1~R¥L%nlU~lLlli~rriJ1ij o lL~ffitEftm':RlL i:=p 1'81tffl~F~, F¼, P~~ 
*~~R~~*g*~ffioR~i:=p*~jc;l'J{J~~~~~~l'J{J*•ffi~m~ffi~l-K,jj:ffi, 
rm1Kfff~lLlffl~®1fi:•mt~~ a -¥lLffit'f.*7tffff*i:=ps"J a - ¥lLffit'f'rJ!o IE!rmlLlfflA 
~w~a-¥~•tr•mttl'8~~~·#ftM:1cRF~~&m~~&:1c0r~i:=pl'J{Jm~ 
~~~~1'8*••*;,wH-®~~ffi#m~~:1cRm~Jtm~-®~~ttmtt~~£ 
~, f£~*g*{JJffio 
[0041] xx.ir.xH ffi ;fO lL ~H ffi-tzo ft MlLH ffi ;fO ~, ~ lLH, t~ ¾W7'J :rJE;fJl B"J ffi 11f O rm D- 7iJ 7£J 
-~ - o - pgl1'j~ (GDL) A~1ltHs"J,Jfu1uR¥LB"J~E.7J, IEl.tlt**,bfilf7tli:=p ~,L~ffiftM:fOi~tm 
GDL ;;f;§~i;-, ~Jtn-=ft£~:1cRT~B"Jg*fftffi~&,;flL~l'8tt~Eo, P1at1~%JVGE81JflL:I:* 
W7'l*lft, Jxl_ri;tw:tzf o 

[0042] **,bfil{3'tlB"Jiii;-ftm':R¥LmU½AR T~Er-J:i1fi-tzo00 2 ?fi~, A1*1zor : 

5 



Motif Exhibit 1002, Page 884 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

CN 102440302 A 4/8 Jn 

[0043] i~ 1. 1 c:p m1.Ji!l. R1L1Xlfil~ 60 ~ 80°C ; 
[0044] 7-Jc;51:~R1LJJltttJ,JJOA*7_k~_Qf*,JJoA;7'7 o. 05 ~ o. 20% (w/v) ,fJt~i2til~_Q,fr 
lOOOrpm ITT~ftf:rmtfmfflf 20min ; 
[0045] 7-Jt-% r,§J R1L a{] A~ )w{',;-;, f!e1~Rzti F &blf W~f B{]Utt'f"t;fo D c:p ;:1r11.tt. fffi~ JJo A 
~kB{] ;:k11.,8 ~ili:~ 11£ r A 1t11ffi. B{] 1mAij, ~o = ~ [gl ~ti w 1m ~o~tr&J 1m, ~tr&Jt im, t1flFf 1m ~ ; 
®! 11.ti tm 1m ~o * _R ®! 11.1IB , ~ 11. ti tm 1m ~, ~ lt!. fx~ t~f;-=F 1IB ~ ~tr&J 1IB, * * JJm vu ${] tt &b 1 -9 

?J\.tlu 7-J~tr&iim, ~tr&11m, ~tr&itim, ~tr&1t1IB, ifflf;-=F1IE, tij-=F1m, Ali ®!11.im, * 0 ®!1-t1IE, ~ 
fttitmiIB, i~jJQ;_fr 1 -~ 3 % (w/v), fr lOOOrpm ${]~ftf:rm=rfmfflf 20min ; 
[0046] ~J§xtifBi\-Wm1r:i:)J}1lt, :i:)J mt&jJ 7'J 10 ~ 120MPa ; 
[ 004 7] ~i_ffi'r.~ 3 re)§, ~1rft A1L ~ liLDt Mffu, ?fr~ a MfiU ffi 1rft PT 12), am _R 1LF ~, J]Q >--; 
fr 2 ~ 4% (v/v), aMi1ffi.lt7'J 37 ~ 42°C ; 
[0048] 7'J T j:i:1Jo,ttlL f:!5jJ, ~JlJJtfrlL~ffittM 1. 5 ~ 2. Oh at, 3~£1L~ffiaMR1LB{]fl 
k~ftitfU£'-J o. 20 % ( 1L~) at, :1JOA GDL, JJoA;7'7 o. 2 ~ o. 3 % (w/v) o ~01L~ffi~a 
Mttl~tt~liit7FflJttM;;¥Uffl 11£*mftf~, tt-tf:~j~Jlf1L~m, 7F;;¥Ur GDL ]QA ftffl, ~J§i~ 
01LfH1ffi.~ 45 ~ 55 °C ; 
[0049J ,Jt1L lh J§n!:tftJJILl, tJJILlJ;:/J\£'-17'7 5 ~ 10mm, i!ltJJILlitltl~rilU~, tJJILlatl'sJ 7'7 5 ~ 
lOmin; 
[0050] i~J=ifr1.Ji!l.,Jt1Lmffl [J]~~~~:~j=:f=::'i=r lli~tfJl (15 X 15 X 5cm) c:pnl:1-r lli~5E~, 
&jJ 7'J 0. 3 ~ 0. 8MPa, EB /J\ ilJ:A~Mj:i Els:' atrs:i 7'J 10 ~ 20min, ~1.Ji!l.:AR T~m, ,tiHi ffl 0 

[0051] Jtc:p, Jifr1!effl ${]jL~ffittMffU EB 12 % Cw/v) ~£AijWJ~7.kmi,&, xffi FPt~1rft o. 06 % 
(w/v) i'r-Jffi1rft, ~£ 37°C aM 18h ~1.Ji!l., ?fr fflffi1rft:i:)J!)!1J § ff Jt1Jl:Jr£ ( c:p 00 ) lf p~,0p']o 

[ 0052J mu¼ ttt-~ c:p a{] Jl 1* ~f tt: ~o 12J, r * 2 Jiff~ = 

[0053] * 2,¥fB~aMmLl¼AliT~ 
[0054] 

ffRn~-'% l 2 3 4 5 6 7 8 9 

*1K.J:!st1;$. 
0.05 0.125 0.2 0.05 0.125 0.2 0.05 0.125 0.2 

(w/v) 

-rffinl'j (w/v) 1 2 3 1 2 3 1 2 3 

f* :tm 7fU .'IE -:l'L ff lif 

lli~.'JLffoo foctohacillus J!if:'.J/i'jft~]_lfil Streptococcus 
Lactobacillus bulgaricus: !JfL 

~ .'JL~ ~ .'JL .'IE ;frp cJL~ffiffiif-rp acidophilus: X:ZJl:Hf ffi thermophilus: l"McJLtfffi 
Lactvcvccus lactis lactis: 'fL 

Bifidobacterium= 1: 1 Lacwbacillus casei= 1 : 1 ~4'jff5/<ffi Streptococcus 
lactis=l: 1: 1 

.'fL~ffittMffU 
2 3 4 2 3 4 2 3 4 

Cw/v) 

'&~ilffi.& ( oc) 37 40 42 37 40 42 37 40 42 

GDL (w/v) 0.2 0.25 0.3 0.2 0.25 0.3 0.2 0.25 0.3 

[0055] t£ttxt~1.Ji!l.B{]:AR T~Jtt1T11J!Ui:i\.€ afJJG, EB r GDL JllfftHfB{],~f [gjRjL ${]f:!5jJ, 
ttfic:pi~JJO GDL J§, %fflGl't{],Jf1LmW7'7*t1't, Jxl.ll}l(W~fo fAJat, t:£:u!:tW, •1£111tffl1L~ffitt 
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MR~-~~@L•~R~ffl~ITT*RTffi~,~F~m~~*~~~m;w~~-~~ 
ffifrp 'ii.M-Ei GDL j¾~{~ffl:itt1f1j)EjL, ~1X~ [,?),~y, ~ JRE~11£~ffiB"Jffl OO~U[PJ, W lififr1~ ITT 
*RTffilrHt-;rr~J@_~1~1ffB"1mtz;i&Jxl.~o 
[oo56J 1. 3, ¥f muiz:JM~1*~~*R TJlm 
[0057] R 1L ~ ~x frt£:ct m El -~:E_E!!.J§ ~[,?),~JU ~£~111: ffl, ~d> R~i ~ ; {EL¾ fr 'ii. m,~ 1L 
z~~fflma•~~R~ITT~~~~-~ITT%M,~W~~fflfr*RTJlm'Ji.M:ct~**ffl 
MM~~o~:ct~~~~';&~,~~:ct•~~I~WfflITT*RTJlm~frm~ttmL~-~ 
ffl,WM~~~*fr~~ITT~I~~~~,~~~~ITT~*o*~~~m:ct~~fr~~ITT~ 
I~~~~ITTM~~,fi~~~T~-~~fr'ii.M-~zJ§:ittfi,~W-~M~~fr'ii.M 
z ~ 1~ffl a1 xt r 1li 1L % MITT~ Q[Pj 0 

[0058] !JCT~ 3 Jifr~,i~ 1. 2 mU~El"1*RTW~t£:ct(,?},Ttl7~1mUM~~~*RTffi,J@_f*1m 
T: 
[0059J ~~~;stL~Jifr1~ITT*RTJlm, tJJw:/Jo~~f,t, JJo~rlffi.&1v 10 ~ 100°c, :1Jo~a1 
l'sJ1v 10 ~ 20min, ~fl1:itt1fm:t'I': ; 
[0060] ~rlffi.~ 35 ~ 50°C ; 
[0061] JJoAm El MmU3?Ll:ittfiM~:E_E!!., fjt~*JRm El -~~~m El M, ~JJO ;1v 0. 1 ~ 
0. 2% (w/w), ~:E_E!!.fl1fs]7v 4 ~ 5min, ~fl1:itt1Tm'.tf; 
[0062] ~J§:ittfi:ftrlffi.~:E_E!!., JJo~rlffi.&1v 70°C ~ l00°C, ~:E_E!!.fl1fsJ1v 2 ~ lOmin, ~ fl1:itt1fm: 
tf ; 
[oo63J :IJOA1IBAl'tlo~;1J(, Jifr~1IBmHir~-Ei 1. 2 * Jifr~fip~f*ff~J;:, ~JJ0;1v 10 ~ 
20 % (w/w), fr 1500rpm El"1~1tf:Tm:t4': 2min ; 
[ 0064] JJo A 1L 1,L ~ lO ~, ?fr ~ 1L f,L ~ fjt ~ $ ~ u5'HtHP3 : tr~ ~ - ffi : rr ~ &HP3 = 
2 : 2 : 1, ,B-1~JJ0;1v 2 ~ 2. 5% (w/w) ,Jifr~~JJoA;7'J 0. 03% (w/w) ,fr 1500rpm B"J~ 
ftf:Tm'.tf 20min ; 
[0065] ~J§:itt1fm:t'l':nH!:R, rlffi.&1v 70 ~ l00°C, m'.tf~&7'11000 ~ 1500rpm, a1i'sJ1v 10 ~ 
25min, JE:l:l"EL~, ·!R~1~!PJ§M~C~o 
[oo66J mu~:ctf~*s"JJ@_1*~1tf:tm[,?),T* 3 Jifr~ = 

[0067] * 3,~mUI~mU~~~~*~TJlm 
[0068] 

#Jbtliil% 1 2 3 4 5 6 7 8 9 10 11 12 

~~JJ.w!f5t 
35 40 45 50 35 40 45 50 35 40 45 50 (OC) 

~ * J1Hi El~ ~~~El~ Jxuit~s~ 

~;tmA_m.(w/w) 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2 

~~JfilBtf8J 
5 5 4 4 5 5 4 4 5 5 4 4 ( ?J\.t'P) 

rrn~l:i'(w/w) 10 10 20 20 10 10 20 20 10 10 20 20 

WLftli!t ,e, ;tm 
2 2 2.5 2.5 2 2 2.5 2.5 2 2 2.5 2.5 

Am (w/w) 
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[0069] ( ~* 3) 

[0070] 

tfriit!ii\~ 13 14 15 16 17 18 19 20 21 22 23 24 

~!ztJ_E!_!~m'. 
35 40 45 50 35 40 45 50 35 40 45 50 

C°C) 

• q:rt't~s• :f'!io/J~s7kM• ~JH1~s• 

•:iJoA~(w/w) 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2 

.!zt:E_E!_! B-1 fa] 
5 5 4 4 5 5 4 4 5 5 4 4 c 71\.4'9 > 

¥1±!~!'/(w/w) 10 10 20 20 10 10 20 20 10 10 20 20 

~Lf1.-&/i:,8,)JU 
2 2 2.5 2.5 2 2 2.5 2.5 2 2 2.5 2.5 

A~ Cw/w) 

[0071] i{}.~IJW~, *ffl P~mUtt~fflfB"IAR TWe7'J ~f4rmmUn\GB"Jjc 0 -=rWeet:1!1$~:!f jc 0 mU&b 
B"J J1lti'i;J, ~ fx gt; lf1 ~ ~ 1±Asl mU Jl1=1i:=!=111:a aq 1'.Y til ~ aq ~IE, % .IVGJfO l:j=:-fjjj mU &b ;f,§ fl;}. B"I m ~ aq 
J1lt ~, rm Ji EB r 1: ?t~ ~ El t}. ~fflf r*fflf nlG /J \ ?t ~ ~ El ~mz ~, ~ ~ t1J it J=§ J§ B"J m f,t;fo ri,& ~ o 
[0012J ~ nfilfyLl 2, ·t:1 et:11J!tli:i\ 
[0013] 7'1 T uJfy't'.Jtttet:~:J'f, xt~PlIZ::mU¼Ei"11:£L -=rWes"J·t:1et::ittfr11J!tli:i\o Jti:pf~JJoB"J 
~1 f* 7'J ~ tir~1 CH5 l 5 ( IJ!tJ § ft~ JJr £ ( i:=!=1 IE ) ~ p~ 0 P] ) , 1~ JJo 11B A~ 7'1 i'IITT ~ fm , 1L ~ ffi 1t M 
JfU EB n5tA~4-fjJj*lir 0. 06 % (w /v) B"Jffitir ( rif ~1LH ffi NCFMTM :~il:!Hffi HOWARUTM Bi fido 

= 1 : L IJ!tJ § ft ~1Jr£ ( i:=!=100 ) ~r~0P] ) , t}. 37°C /tiff 18h rm1~ ;ffi J=§ ~ El ~7'1 **~ 
El~o 
[0014J 2. Lff &bmU¼ 
[ oo 15J m -=r ·t:1 et: 11JW i:i\ s"J ff i'rb mu¼ :tttttzo r = 

[0076] f{}.jL~ffi 37°C ttM,m1L, ~J§t:JJ%'JliF1Li~ lli~i~Asl -=rWeff &b A, f{}. 1. 3 WmUIZ:: 
i~~PK~Asl -=rWeff Jl1=1 A" ; 
[oonJ t}.JJoA GoL 50°c,m1L, ~J§t:JJ!-Ut1F1L1~ lli~t~1:£L-=rWeff&b B, t}. 1. 3 w1tuiz::1~ 
$~PK~Asl -=rWeff 1=1~ B!i ; 

[0078] f{}. 1. 21L~ffi;fO GDL fi13'IZ::/tM1~)EjL,~J§t:JJtUt!F¥U~lli~i~A£LTWe1:¥:&b C, 
t}. 1. 3 WmUIZ::f~~PK~A£LTWeffiP1=1 C"; 
[0079] f{}. 1. 2 1L~ffi;fO GDL fi13' IZ::/tM,JfjL, ~J§t:JJtUtlF1U~ lli~i~A 0-=rWeff &b D, 

~~£:tl~>tt:E'-:tlf~, J@J~JJ011BA~ ,1L1-t~fflt-'!'::f~~tK~1:£LTWeff&b D" o 

[0080] 2. 2, f-t~?ttfr 
[0081] xt 2. 1 ~i~AR TWelP~PK~Asl Tl1'itff&b:ittfr1-t~?J\.tfr, ~:~t!zo* 4 m~ 0 

[0082] * 4, f-t~?ti'fr 
[0083] 
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ff l=l Rlilw~ _m ,e,~S~_m '°'· ::f:f--4-_§_ ffe.)J\. pp 1-f-,t JITL!=fl'l"!.. pH {1[ 
~% (g/100 g) (g/l00g) (g/l00g) (g/l00g) (g/l00g) 

A 20.37±0.02 22.39±0.02 56.29±0.56 - 0.53±0.01 4.68±0.02 

B 18.51±0.02 19.72±0.01 57.58±0.30 - 0.26±0.01 5.81±0.03 

C 20.24±0.02 20.11±0.02 55.26±0.16 - 0.96±0.01 4.80±0.02 

D 20.24±0.02 20.11±0.02 55.26±0.16 - 0.96±0.01 4.80±0.02 

A# 25.32±0.02 17.60±0.02 49.62±0.27 0.3±0 1.72±0.01 6.55±0.01 

B# 23.94±0.02 17.10±0.02 51.09±0.36 0.3±0 1.30±0.01 7.20±0.02 

c# 26.74±0.02 19.48±0.03 48.29±0.43 0.3±0 1.56±0.01 6.54±0.02 

D" 26.80±0.02 17.20±0.02 59.15±0.20 0.3±0 1.53±0.01 6.63±0.02 

~M] ffi*4ITT~*mm.~~ITT*liT~~¼I~M~~~*liT~ITT~~~~tt 
*· *4', i£1L~ffi;flJ GDL 1IB~RM1JilLJiJrmLl¼*li T~ITT'ri~t 1::t*{m-~s{JlL~ffiRM 
QX GDL I~1JflL1Jst£1Jt~. ~a-t, t§xtl::t c;; lo D11 fFrfbz.fsJas~~m~o. •m~I~xtr1*~ 
~ *li T ~ s{] ·fi ~~ m ~ :m:~ s{] ~ ll[ri] 0 

[0085] 2. 3, SDS-PAGE 

[0086] xt 2. 1 ~{~B{]* 0 T~llJ~~~*li T~ttrfbJtt1T SDS-PAGE -5t-ffr, ~*:tzo ~ 4 Ji)r 
~o rn~a,Jl!BZ~ilkB{]~*m~o. •tztllt!.ct:fii%-*-5t-=F ;ITT*R~El-fff~1tA,-5t-=F ;s{]~ 
EIElXfiR,m~~*~fflM~~~~.~~-mI~~~~M~T~tt*R~rfbITT~~s 
t,H@ o 

[0087] 2. 4, TPA mtf~-:$t,ffr 

[0088] xt 2. 1 ~{~B{]* 0 T~llJ~~~*li T~t¥rfbill1T TPA §if~5J'-.ffr, ~ *izo* 5 Ji)r 

[0089] * 5, TPA )}}t,f~-:$t,ffr 
[0090] 

ff rfb li~J3[ *r1i~t!: ~% 
A# 287.456 -438.222 

B# 217.407 -663.147 

c# 378.365 -1384.114 

D# 433.122 -1289.201 

~ti: 

0.910 

0.896 

0.915 

0.906 

rf;J~tt li1i!YfH1: []JlP/lHi_ fiil~Ji_ 

0.489 140.685 128.081 0.041 

0.595 129.367 115.895 0.046 

0.567 245.656 186.704 0.039 

0.539 204.003 222.509 0.046 

[0091] :tzo* 5 Ji)r~.i£~~I~mU¼B{]1*t*~*liT~B{] TPA )]}tf~t~·ti~~~lrL ~~ 
rm~, ~~~*li T~fFrfli c11 tEfi1t3g·r1, t~lifttt&@l~·r1--1.t~1m.~1Jtr*fmttP~, _§Jif&tt 
1v~4', rm 1:cjfFrPp c; tt1v*i!i:ITT1vttrPP D;;, fFrfli Al+ lo B;; ~ozztt~, ~~ ~uffi1l-fl~RM,~ 
lL tu¼ *li T ~ ITT I~ 1:cj • ~ ${] lL ~ ffi R MElX GD L I~ t§ 1::t Jl-~ 1m. ~ 1:1tY1, rm •tztllt!.I ~ 
xt BY: ft m ~ ~ 3g;ttt ~ w s{] ft ffl 0 
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[0092J 2. s,~§5tifr 
[0093J E13 10 ffr~~A3HliMB"1/J\flixt*ttiP~dt!:1f T ~ § &bW5tffr, ~~'E1t15T~~~ 
ART~ B"1>7~ x}JJ, emE, Jxl,ll*, ;!llft:t:'L ~&, $*~tt ~R,~, 1*B"1 fP~ W5J'-, 'fltJlJtR 9 5:HtU, ~ 
:~ttzo * 6 m ~ o 

[oo94J * 6,~ § Wk 
[0095] 

j~xJ]J 

~me 
Jxlll.t-: 

l:Ht·l1: 

®.!Ii 

~tt-11: 

l.fl, 1,,$: f'.[J ~ Wffl-

A# 

6.9±0.6 

6.8±0.4 

6.9±0.6 

7.3±0.5 

5.9±0.6 

7.1±0.6 

6.8±0.6 

ff l=l pp 

B# c# D# 

6.9±0.6 7.3±0.7 7.0±0.7 

6.9±0.6 7.2±0.6 7.4±0.5 

6.7±0.7 7.2±0.8 6.5±0.9 

7.1±0.7 7.5±0.5 7.2±0.8 

6.0±0.7 6.0±0.5 6.8±0.6 

6.9±0.6 7.5±0.5 6.3±0.5 

6.6±0.7 7.4±0.5 6.3±0.5 

[oo96J El3* 6 s"1~:~lt1=:iJ~Q, ttiPP c11
, ep El3*izl3)jJifr=R:i£B"JI2:JM~B"J~PK~AR -=f-~Jl.~ 

~ 1Jts"J~ § ~-5ttto 
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Seasoning as we!! as prnparnUon method and use rnethod thereof 

lnventor(s): 

Applicant(s): 

Classification: 

Application number: 

Priority number(s): 

UANCHENG LI ± {LI UANCHENG) 

UANCHENG LI± {U UANCHENG} 

- international: A23L27/24; A23L33/00 
- cooperative: 
CN2012155709 20120306 Global Dossier 

CN2012155709 20120306 

Page 1 of 1 

The invenfo.)n relates to a seasoning capabie of improving the color, the flavor and the 
taste of flsh, meat, vegetables and the like as vve!l as a preparation rnethod and a use 
rnethod of the seasoning. The seasoning provided by the invention 1s characterized by 
cornpfising dis.tiller's. yeast, comrnon salt and v"ater, and the seasoning is heaithy and 
has the advantages that the color, flavor and taste effects of food materia!s am 
obvious!y irnpmved, and in addition, the seasoning is suitable for both dd peopie and 
young people. The seasoning is suitable for being used by fam1i!ies, hotels, dining haHs 
and the Hke dunng cooking. 
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1. ~ 1rr -tJaJ ~ &b , * *Hil: fr r , PJr :l£ -tJaJ 11* &b * ~ l@ aB , it~ lo 71( 0 

2. trHm:tJZ.lLl~-1< 1 ?Jr:l£1'1"Ji)a]~fp, Jti=p, ?Jr:l£i)a]~&b El"-1~&7'1 8-10 mt;%, [gj%1m15-; 
7'J 38-42 mt;%, pH 7'J 4. 3-4. 7 o 

3. t~ ~ :tJl.lLl ~ * 1 ~ 2 ?Jr :l£ B"-1 i)a] 115t fe1 , Jt i=p , ?Jr :l£ i,JaJ ~ &b i=p 15-~ B"-171< 7'1 w tl B"-171< tJVf~ 

4. ~;frr-tJaJ~&bl'lttLl¼ 1i1t, Jtt~filfrr, m:l£tLl¼ tJft~=ri!i-tzoriff = 

C 1) fr~~Fol'l"Jf~iti=p JJOAff aBffinl:WftM*mLl¼1rfiiim aB l'l"Jiff ; 
( 2) ii EB Iff ( 1) fiiLl ITTffffl aB 1=5it~:t>J~Hmii-J§, 1ll JJOA7J<fmii-ITT Iff ; 
( 3) ii EB Iff ( 2) {i iLl B"-1 fmii-1mnl:W ft M' ,~{t B"-1 Iff 0 

5. t~~:fJl.?FLl~-1< 4 ?Jr:l£B"JmLl¼ tii:t, Jti=p, friff ( 2) i=p, t§xtr 1 mt; &B"-1 
ff iW aB, it~ Et~ JJo A_S_ 7'J o. 2-0. 3 mt; fil, 7J< ITT 1Jo A; 7'J 1 -1. 5 mt;{% o 

6. t~~:tJZ.lLl~-1< 4 JiJr:l£1'1"JmLl¼ tit!, Jti=p, friff Cl) i=p, ftMflffi.&f*fffr 30-35 °C, ft 
Mat fsJ 7'J 48 /J, at 121, r ; fr I ff c 3) i=p, ftMilffi.& 1*fffr 20-30 °C, ft Mat fsJ 7'J 5-10 5'::. o 

7. t~~:tJl.5f1J~-1t 4-6 i=pff~~JIJiJ=iJr:l£1'1"JmLl¼ tif'!, Jti=p, friff C 2)i=p JJOAB"J7J<7'J wtl 
l'i"JJJ<~~Wo 

8. ~ ff iJal ~ &b 1'1"1 f~ffl 1i 1*, Jt t~ fil fr r , ii it:t,t 1=5 :tJl. lLl ~ * 1 -3 i=p ff~~ r§( ?Jr :l£ l'l"J iJal 
11*rfb1re1t,nt:'i=§, 11lxtit:tJnl:W,'K. tLl~J@J~it ffl 0 

9. t~ ~ :tJl. lLl ~ * 8 JiJr:l£ 1'1"1 f~ ffl 1i 1*, Jt i=p , ii Pff ~ fr it:tt _t l'l"J i,JaJ ~ &b ~ ~ Fo 1ll nl: fr ,'K, 

mLl~H*itffl o 

10. t~~:tJZ.lLl~-1< 8 ~ 9 JiJr:l£El"11~ffl1if'!, Jti=p, JiJr:l£it:tJ:iz1 § w, ~~Jf1it~ o 
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t~#:®l~ 
[0001J *'ft.StJ~ :&-1~iJal~fp:&JtmLl½ 1s~~:fo1tm1s~~. Jlf:trm ~ ¾~ :&-1~PTttl%'J 
w, ~ ,Jfi*~~w~aqiJal~ifb:&JtmLl½ 1i1t;¥01fffl1ift, ~ritifbtt~t~Ji:!Ejto 

1=r~t~#: 
[0002J § -mrrtrtm _t ~1~$1~~ ITTiJaJ~&b, -tio1t~iJaJ~ifb, 7:rtw$iJaJri*ifb, ~~iJal~ifb 

[ooo3J ri*filf ¾JdfJ ffiJ=IHl"J~ ~¥~ ri:,bJaJ~ ifb O 1EL 1fffl ri*filf ~1~ $ ~~ iu, 1f ffl ~ 3 ~ _¥~ xt 
A 1* F 1-:fit ~ 0 ~ffi 7'J 11~ ·ri tm mt, fr g ·ri J;f ~ ~ ~ JM~ !ff~, IEl.rlt fr ,7,, mLl mt mm' mm~~ n·ri 5$ 
l'l"J*~S1, ~1i1fffl O fr*i~ti:®:f41'l"J*~~fil~1i1ffflri*filf, IEJ:1/;J~filf~~~1,t~m;ft~ 
n=tpg, F1-:~1}(~~0 rm Ji, 1±1r~filffrl%'JY!! r ~5J\.fff~:1/;Jmft~gtpg, fit~ A 1*-~' IE!Jlt 
fil~1itf:S1 f's] 1%'JY!!tm~ 0 :1j >7r, kE~IJfn*StJ, ~filfpJf:ft~5 I ~ijiJ )LffiJHs, IE!Jlt~MJL;fO IE 
frOfjLJJJl'l"J-BJ:*~'§:Qz;~fl 0 

[0004] ~ ~ ~fil¾A {fJm1t~ ITT i)aJ~ifb' 1::: ±~ ffl rt£ l%'J Z9Jti!J·riiti'J ITTfflBt' #:!:~~¥:!:~ 
~ 0 ffifr~~~~mffim*~~:1/;J~Mm~~~'ft.EmITT~fflg~,tt;itJ=§~~~~~ 
ffln~~- 0 ~ffln~¾~-~mt,'f::~~~~~IEffiffi~ITT*~~hffia~1tm;l%'J~~ 
£Iffia, !Elrm:t:~ffi~f:ftnrm51~£Jif~ffiR~,MANtA 0. 2-0. 5 52:epAJ5l~~-,3 52:eppJ 
~~o~fflg~~S1kf¾-#~@~mt,ffl~~.itm@~m~fflAITT~fflg~;~IEffl~ 
tL 
[0005J MI~ A {fJ1-:i§J}( f l'l"J~lmt~l%'J ;foxtitifb~~l'l"J~lm:ffi:f~, AffJxt1@!~ttHJaJ~ifb l'l"J 
i~*~*~5iX!{ o 

~HJ:H"J~ 
[ooo6J *'ft.StJ aq § aqfrr1'£1A-1~ffl rt£1%'Jw, ~ ,Jfi*~~w~l'l"J•}~~iJaJ~&b:&Jt 
mLl½ 1ift;fo1fffl1iita 
[0001] *'ft.StJ ITTiJal~&b*~iW a!J, it~;fo1}(0 Jt~, i)a]~p~ aq~Bt1Jt~:1/;J 8-10 mt;%, [gl 

mtm*;1Jt~:1/;J 38-42 mt; %,pH1Jt~:1/;J 4. 3-4. ,o !h>1r,*'ft.StJl'l"JiJaJ~&b~*~l'l"J1.k1Jt~ 
1J w 11 aq 7J( t£ JlR ti!J o 

[ooosJ rW a!J ~*~ ~1~~, ~1ELPT~37:tfff~Z9Jti!JtiitMl'l"Jte£tiHlif~,ID1H£l~ l'l"JJr1~ffi 
a:&wttma~,mAJ~3*mm~ttitMITTffi~ma~H•~·*~~$**m:1/;J~£ 
n ~ :!:~ ~¥ tm mt, !El rm 1f ffl * 'ft StJ l'l"J iJaJ ~ &b PT~ 1~ ~rm~ i3L ~ m ~¥ ~ l'l"J 'i~*, t£ l%'J iti'J l'l"J 
"w ";fO "~ "0 rm Ji* $ iJ ITT 'ft S)j A'ftfYl, 1f ffl * 'ft S)j ITT i)aJ ~ &b kE pJ r& ff: itt,t >7r x;TI, t~ l%'J itt,t 
l'l"J "E"o !h>1r, *'ft.StJITTiJal~ifb~~*~f~g~~~~ti!Jluf, *~ITTit~PT~fLl~M1'Fffl o 
IE!Jlt,*'ft.StJITTiJal~ifb¾-#~1%'JitMEW~~*~~rmli~~~1iITT•~~iJal~ifbo 
[ooogJ *'ft.StJ ITTiJaJ~fpl'l"JmLl½ 1i~~=rt-tiorIFF: 

Cl) fr~~J§l'l"J*lit~ JJOA1~ a!Jffin!:fr'ft.M*mLl½1~rW a!Jl'l"JIFF ; 
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C 2) ~i EB Iff Cl) 1ifLl 1'11.J;frpffi aB l:5it~:hl:J:s:Jimi5-J§, ~JJOAJJ(imi5-Et~Iff ; 
C 3) ~i EB Iff C 2) 1ifLl ITTimi5-1foJtt1f aM, 1,M,r.1'11.Jiff o 

2/5 §[ 

[0010J tEiffCl)cp,aMrll!&fJt~f*Nfr 30-35°C,aMa11'sJfjt~jJ 48 /J'\a1l?Jr o tEI 
ff(2) cp,,HtWr 1 J11UitfrBI.J#r@aB,it~Et~1JoA;{Jt~jJ 0. 2-0. 3 mt;1n~,Jj(l'il.J1JoA;{Jt 
~7'} 1-1. 5 mt;f)t ; !h!!r, 1JOABI.JJj( fjt~j] wtlB"JJJ(~~w O tEiff ( 3) cp, aMrlfil.&1Jt~ 
f*Nfr 20-30°C, aMa-11'sJ1Jt~jJ 5-10 7Ca 
[0011J *aS}j ITTmLl~ 1Jrtiz::mf ., ~1£!~15-/J'\~~r:, tE~i5-:AJJlt!~f,r.~r: 0 

[ oo 1 2J * a l3)j 1'11.J -tJaJ ~ lfb 1'11.J 11 ffl 1s rt¾ ~i it:r,t l:5 * a l3)j 1'11.J -tJaJ ~ lfb rm 15-, nj.Jt J§ , ~ xtit :r,t 
Jttfi~~~~*itfflITT1J~ 0 ~cp,tt~~ffl~tEitM_tITT~~lfb~~J§~Jttfi~~~~ 
*itffl, JiJr~it:r,t1Jt~j]w, ~~mJJ 0 

[0013] * a S}j B"I 11ffl 1Jrt ~F,m,fa'f J'j'L JM~1'F, ,R ~~i * a l3)j ITT i}aJ ~ lfb Ej itMrmi5- l!P 1=iJ fty: l±\ 
11*~li M~l'IJ.J*~*' ~15-r*M, wu~, it1lt~tE,~,t£a111m 0 

Jl.17t ~ ml?: 7J ~ 
[0014] ~~&b] 

* a l3)j 1'11.JiJaJ ~ &b ~ 1nw aB , it ~~o * a 

[0015J EB rim aB cp~~*; mt~1m?tr£,r:~l'IJ.J~ a mt, iYE~mt~, i:1§11ffl *a l3)j l'l1.J~11* 
lfbiJaJmLlw, ~ ,lEi*~it:r,ta-1, ~1Ell=iT~i35tm~w, ~ 1'11.J~tmtlif,R,JVLH§tcp l'IJ.J~5tBJi~ aR..s, 
tt~ El~, ill l=iJ~i:3'.5tm~lEi*B"Jtf§t~oti1m~ El~, !El.tltl=iJ l?Jtxf,t ~mt, AA~~itMl'l"Jt$ 
l:t, t~ JJIJ ¾xt ~ mt~~ 1'11.J it:r,t ~5[~~,r~ 7'1 ~ ~ 0 !h !Jr, EB rit:r,t cp ~ $ 5J\. fYE~, H rt~o ~ a mt 
fffi'.1J<m~ jJ ffi ~o ~£~ c:tt~¥1m mt), !El .tlt!=iJ l?J ~iu ~il!~~ ITT 7i)[~, ~ ~it:r,t 1'11.J" i'1f" ~o" ~,, o 

[0016] .tlt!lr, m~~:i=JJ=t~1~~, 1El* $itl'IJ.JasJLA.aflll, 11m *asA l'IJ.J~~lfb:i&J=iJc;!z~ 
itt,t !Ir x3L 111s ~ it:r,t~~ *£7'1 ~¥~, ~ ~ it:r,t~~ *£7'1 tI~1iJ, lEi*~it:r,t~ ~*£7'1 ~*' ~~itt,tl'II.J "e", 1JEJttit1ixo 
[oonJ x-t*aS)jl'IJ.JifiiJ~lfbcpa~~l:tr~~t~JJIJ~~*Ll,fE!fJt~jJ 8-10 mt; %0 i:1§~1:lf*NtE 
_t~m:ma-1, J=iJl?J1ifLlf*~tt B!tzr li~l:t~cp l'IJ.J~~lfb O *aS}j l'l"I~~lfb cp~~,!h!lri~JJo 
11: jJ ~JJ 1% ffLl 1'11.J SIE ,tipj ~ ~ ~~ ~ 1m mt o 

[oornJ xt*aS}j 1'11.JiJaJ~lfbcp l'II.Ju1tl%W~; filr~~t~JJIJ ~~mLl, 1El1Jt~j] 38-42 mt; %a i3 u1t1 

%1m~; f*NfrL~m!Ea-1, 1=iJ l?J1ifLlrW aBi:&&~0~&15-~B"JifiiJ~lfb 0 

[0019J EB r*a l3)j 1'11.J-tfiil11*1fb¾t_£aM1ifU ITT, rmam~mtJ~tE~-t~t~ftt:r Jtt1f ITT, 1EJ.t1t 
*a l3)j BI.Ji]aj~lfb ITT pH ~~)tfr 4. 3-4. 7 BI.Jm!E pg 0 

[0020J !h!Jr, *aS}j l'II.JiJaJ~lfbcp~~BI.J1J(f;t~jJ wtll'l"J1KrJt~1mo wtl~~, it ,·tirll!, ~ 
fx 1r~i 1ft u'r=t M , :i& ~ WJ rF3 it,~ it We, rF3 tx it~~ ffl 11i-m O rm ii, w ti :i& ~ ~ !fk it ~ mt , ~ 
~ ~~:f'fll*B"If'Fffl, l:5 ~ fPJit~11HrITT7i)[~o 
[0021] ~_t}ifr~, *a l3)j BI.J~~lfb ¾~;frfi~~~:;j;j5i3f~~)[~~~rm R~Y ~1[1'11.JM~ 
~ ifiiJ ~ lfb , ~~ B! tzr 1'1"1 t±~ ~o t_£ Vf ~i :@_ , m tm frI ~, ,~~ 0 

[0022J [ mLl~ 1Jrt J 
*aS}jITT~~lfbITT~~1s~~ffl~riff: 
(1) fr~~)§ Bl.Jr-~ it cp JJo A# aB ffi Jttfi aM*mLl ~;frfirW aB BI.J Iff ; 
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C 2) ~i EB Iff Cl) 1if1J 1'11.J;frpffi aB l:5it~:hl:J:s:Jimi5-J§, ~JJOAJJ(imi5-aqiff ; 
C 3) ~i EB Iff C 2) 1if1J ITTimi5-1foJtt1f ':&M, 1,M,r.1'11.Jiff o 

3/5 §[ 

[0023J Iff C 1) ~ffiLl~;frfiffi aB l'IMt~tiit, Jl.f*~tE~~J§BI.Jf~itcpJJo>..;frfi aBffi, illrl':& 
m *mu~ tir 1@ aB 0 

[0024] xt ffi rffiLl~#tlm aB BI.Jf~iti9:~t~:jjlj p~ffiLl, PTYIJ~fl)~ (7j(fl)~),£~ (/J"£,A£, 
~£~), tt~ (~, ~~), R~ (AR,~ R, ~J[R, f~R ~), Ji~ (~IJi, ~~Ji, W ~~), :=li 

:7'C ~~~o Jtcp l'II.Jfl)~,~~~w~BI.Jf~it$t£~£~~:£JI!.J§~Jtt1T~~ o 
[0025] xtrftffi BI.J# aBffii9:~t~:jjlj p~ffiLl, J=t~~ffiLllimffi ITT;frfi aBffil'lPPT, PT§ ffiLl, fil PT ~m 
~ITT!ffi JlPo ;it)=§ ;PTt!R~1tffiBI.Jf~it#~,':&Mrlffi.f!l;fOS1fsJ~¼13iJa171, ~Jl1x7'J 2g ;frp aBffi 
/kg ~~J§Etqf~it o 
[0026] tEiff (1 )cp, ':&Mtlffi.f!lttnM~fffr 30-35°C, ':&MS1fsJ1Jt:izt7'J 48 /J'\S1 ~ r O Jffl,jj: 

~i ';& Milffi.f!l;fO S1 f's] {~ff fr _t~ m IE ' PT 1i flj t'&"t.1m~; ~ Ji f~ iJ-tf3E jJ 5_¥ BI.J # Yim aB O ';& m rl 
fi cp iE ~ ¼1 § ilffi q) 1t m 1m , ~ 1:~ iiE 1t m:t>J :s:J , fc ~ 0 

[0021] Iff C 2)~i EB Iff C D1iflJ 1'11.J;frfitlm aB l:5it~:f:>J:s:Jtmi5-J§, ~JJOA7ttmi5-BI.Jiff o ~ 

tt~tE~~~mi5-w&1tm~mi5-wITTtt~cp•~~ffl~mm~Jt~~-~~•,~~PT 
~ ftffi m'¥4~• 0 

[0028] l§f 5t~i#Ylm aBNffH, JJOA it~J§, 1~=w:i:>J:s:Jimi5- 0 it~ftYlm aB':&Mrlfic:j=IPT ~ 
1rJJffiLl~ffi "t. if:, :3=f tEiJaJ ~ Jlp cp J-EQflJ iJaJ ~ 1'11.J ft ffi a xtrit ~ffi; 11:~t~ :jjtJ r~ ffiLl, fEttzo ~~ ~ffi 
;ttd>, tEIFF c 3) 1'11.J 1t mttti cp ~ m "t. tf:xt ~ 1i iu 1rJJ ffiLl rm~ i11i ~ iu m $ 1'11.J rW aB , JA rm m 
JVG':&M~JJ!Y:o ,fto~rl~, xtYlm aB ITT':&Mfil~F±~ E!~ll[rij, rm Ji1iflJITTiJaJll*rfb~rlmx:a [E!Jlt, 

Nd*Zf·t~bfOi)aJ~·t1=w*=w, t§xtr 1 )J}t; fu\.BI.J;frfitlm aB, it~BI.JJJo>..; 11t:izt7'J 0. 2-0. 5 )J}t; 

15t, J! 11t~7'J 0. 2-0. 3 )J}t; 15t 0 

[0029 J ~ r *, tE# rW aB to~ 1'11.J 1mi5-1m cp no Alt, * 1E :5h"mi5- 0 s ~ xt 7J( 1'11.J ffl; t~ ~ t~ :jjlJ 
p~ ffiLl , {El ~ [xJ O [xJ O ¥9: rl;frfi Yim aB ;fO ~ ITT im 15-1m 7'J H , ~ fi1x * i#, t§ xt-=r 1 )J}t; 15t BI.J # rW aB , 7J( ITT 
JJo>..; 1Jt:izt7'1 1-2 )J}t; fn\., J! 1Jt~7'1 1-1. 5 )J}t; fn\. o tzo~Jt;rld>, ~r*ffiaq;frf111m aB~PT 
1:!E$a1±~'7.cp, m=JVG':&M~fc~ o 1zo~7J(;rl~, Y!IJ~m:JVG~f!lrftf~, 1~f*Zf·t1rrfto 
[0030] ~7r, tEiff ( 2) cpJJoA1'11.J7j(fjt~7'J Wtll'II.JJJ(tltJlX1iJJ O WtlITT7J(t~llXWPT~~i,m 
tittffiLl ~, {JU tzo ~it+ w tlm1J~ tt J§ 1Jo A¼l;JJ(, xx~~~ w tli~ 1AJ§, ~ ffi rl iJti& ~~i 
Wtl ~;fOEl.~rl~W, 1iflJBI.J¥t1,&l'!PPT f'F7'1 Wtll'II.JJJ(tltJlX1m O xt wmaq7J(tltJlX1ZOITTr:Rf!li9: 
~ t~ :jjlj p~ ffiLl , PT 1:& D ll*¼l 3 i)a]-=p 0 

[0031] IffC3) ~~iEBiffC2) 1if1Jaq1mi5-1iJJJtt1T':&M,1Af,tITTiffo 
[0032J tEiff C 3) cp, ':&Milffi.f!l1Jt:izt1*fffr 20-30 °C, J! tt~f*ffft 25-30°C o ':&MS1r'sJ 
fJt~7'J 5-10 7C, J! fJt~7'J 7-10 7Co Jffl,n~i ':&Mr1ll'r.f!l;fOS1fsJf*fffrL~m!E, PT1if1JJE5t':& 
mto1A1tl'IJ.J11m aB a 

[0033J tE':&M, 1A1trlficp, ~lfAffl ~ ~ B 1-2 lj(l'II.J;J;JJ1f!lilffil9J':&MW, 1tzl:5y~~ 
M, ~ 1* iiE':& M' 1A1,r.JE * 0 ~ 7r, tE':& m' 1A1,t. BI.J t)] JJI PJI' t9:, EB T ;frp Yim aB ll}bj( rm m:JVGJJ(; ~ 
d>, PT ~¼L§~1JoJJ(, ff7Jc~~H*ff 7'1 fxJOfxJOi9:rl':&M1foITTfif!l, :3=f JE5timi5- o 

[0034] ,;,is:';&S)j 1'11.JffiLl~ tir!Jl.~IZ::mf 1¥, Wctimf 1¥1'11.Jt~,e, ~1El¼Li5-/J"~±F, 1£¼115-A 
i,mtff,r."t_f2 0 
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[oo35J c 11ffl 1J1t J 
*~~ITT~~~ITT~ffl1J~¾~itM~~~~m~,~~Fo,~~itMillfi~~~H 

~it ffl l'II.J1J1t o m3&it1-tPT 1tffl is,~ ~JEi* o 

[0036] xt1fil~1J1t1xlHl11!J 15~mu' pJ ~it1-t:AJJ\ ITOJE, :':1§:3/;J1*1R~:ABI.Jit1-tst' ~flJ!,t:~J=§ 
i4fiJaJri*Jlp~ufrit1-t _t1'11.J1J1'to :'3:3/;J1*1R~/J\ITTit1-tst, ~flJx*ffli4fitM'E1:t!.friJaJri*~ i::p 
1'11.J 1J1t, ~it~:©: _S. l'lf.J ~ ~ ~ JJo f!J itM i::p Fo Nt'f: :I:~~ a~ 1J1t o 
[0037] xtn~~stfsJfill~lHfJJIH~mu, ~~j,J 2 /j\s,t~_t, ,f;t;Q1:3/;J 3 /j\s,t~_to 
[0038] if,'il~~)=§ _S. pJfK D ~:©::'3iJaJTf, {§_~~~ it1,jlt_S.l'lf.J 7-10% :3/;J1L 
[0039 J t& 1JaJ mu.€ l'IJ.J it1-tPT H t~illfi ,7,, mu~ it ffl, m PT 51ci4f Pft ~ fr it1-t _t l'IJ.JiJaJ ~~*Pi Fo 
~illtf ,7,, mu~it J=§ 0 'Wtl1m, 11)=§ *~~ ITTiJaJrl*~tfffi!JJElit*tYtist, 5ti4fJflit*iJJfflG/J\~, JJOA 
*~~1'11.JiJaJri*JlPNtl:f:s:J~, n~~ 2 /J\st Fo, PTH~itffl, mPT JA*~~x.m·til'II.Jj§f!fili~, i4f 
Pff ~ fr itM _L 1'11.JiJaJ ~ Jlp * p,#; Fo ~ H~it )=§ 0 :;1j Yr, 83 Tr@ aB fr 1%'J1lffi. r ~~ ~ffi, IEI Jltfr,~!{ '.l'F 
itMst, ,f;t;Q1i4f~1-t _tl'II.JiJaJ~~*riFo~illtf ,7,, m!Jo 
[0040J *~~ a~11ffl1J·1t~F,m,fa'f •~1%:11:, R mi4fit1-t ~*~ ~ ITTiJaJ~~1i~ ,n~~ep 
PTf~ili~~Jif§!mtl'II.J*~*' :©:~r%~, t&fi!i, it¥~fr,7,,tf:st11ffl 0 

~M!i1?tl 
[0041] rffi jm_;ctiJ;; »mfitl ,fO !:t~{JU xt* ~ ~ illfii,:'j': §ffi iM ~, {§.* ~ ~ /f ~~ ®'ik JJ-IB{JU BI.J p~ 
m!J, frtlf~iw.J§* 1@1'11.Jm[E pg, pJ {'F:©::'3~{-to 
[0042J ik»mfJtl 1 

fr~!zfITT1c*t&i::p1JoA § m!JBI.J# aBffi (2g 5frp aBffi /kg 1c*i]Z), fr 35°C BI.J~{tf:r~M 
48 /J\st, -fffr~Mttfi l=f fij: B l!fii}J~MW, 1~f!J1rrrlffi S3 Ciff C 1) )o ~~)¥4~, IPJ Jti::p :JJo 
A 300g m!J1~ITT#tW aB, i4frlffi aBNtlH Fo, IPJJti::p 1JOA 60g it-=Mi::f:s:J~li~, ~JJOA 300g tlll'r.7}( 
C30°C) 1E:5Hm~(Iff(2))o i4f1~f!JBI.Jii~Wfr 25°CE11.J~1tf:r~M 1 ,~JtJJ,~~Ntl 1-2 
{J(, * fr M JJJ pfr .®::©: :':131~ JJo 7K, 117}( ,8, 1*ff :3/;J [xjlj [xjlj y~;ct~ M1m BI.J f~[!f, 1~ flj i}aJ ~ ~ 1 c Iff 
(3))o ~Q*~ 1 ITT-=Mi:f!f:3/;J 9 }Jn_S. %, ~%1?JJ1';_S.:3/;J 40 }Jn_S. %, pH A 4. 5a 
[0043J ~~is, 4 ~tJJfflG/J\~, Jr*tJJft\G/J,.®:, ~ it1-t1t; 10% 1'11.J !:tfJtl, i4fiJaJ~~ 1 %JJ1J:JJ0 
flj~~it1-tl=fNtl:I:~~, JJ~~ 2 /J\stJ§, ~£.JMYrp,7,, m!J, ,7,, m!JITT*~if 10 ~~L!ifillfi~~ 0 

WJffl*~fM':~,~tl,Uif!f, ;t:3/;J +, ++, +++, ++++ [g~~RJJIJ (6 A~_t:J;~~fj:'J,ffi)'l'II.J~RJJIH'l::::3/;J 
~Fo~e~), ~~YO:::& 1 J=ifi~o 
[ 0044 J ik »m {Jtl 2 

i4f 100g fM': LU 1!111::1t*ttFoJJOA 100g 7}(, ::sckm~~ LU t11:~,~Fo, ~ffllii*±tt1J!:R 
c=w ,% 7t A~¼ :¥4-ttlH~ 0 PJ m!Jm:) i~ LU fl ~ ;¥0 &: ~ ;ct 1Jtw, 1~ flj BI.J ft ¥ft ep .7'1 LU 11 BI.J 7}(~~ 
1mo ~Ti4fm!J¼iJaJ~Jlp 11'11.Jiff C2)l=f 11ffl BI.J7Kfft~:3/;Ji~LU11ITT7J(~~W~Yr, Jt~l'II.Jm!J¼ 
Iff~ik»mfJU 1 fAJff, 1~f!JiJaJri*~ 2o iJaJ~p~ 2 1'11.J-=Mi:f!f:3/;J 9 )]n_S. %, ~%1m1'i- _S.f,J 39 )]n_S. %, 
pH A 4. 3o 

[0045] PiTi~iJaJ~~ 1 ~ft\(;iJaJ~~ 2 ZYr,Jt1m~ik»m'Wtl 1 fAJff,*~BI.JJt1mmf4t§fAJ, 
*~£fAJ~JMyrpxt~~it1-tillfi,7,, m!J, iifAJffBI.J~L!ifill1fp~~, w11r~~Yo:::& 1 J=ifi~ 0 

[oo46J !:t~fJtl 1 
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Pi T~1Je:ffli)aj~p~ 1 zjj~, A1m-'=5~hfil1Jti 1 Plff, *~1¥1A1tMm:¥4t§ Pl, :Ht£pj~~yrp 
xt *,i'"it;f,Jfilfr ,7,, 1M, if Plff St~ffl~:ittfrJlp~, tfffi-ffi~Y~L:~ 1 Jifi~ o 

[0047] !::rtst1Yti 2 
1siri~iJaJn*rfli 1 tff<:JJX~ffi:Hi~Affl~iJaJ~J;r~tJ:£~1¥1 o. s%z!7r,A1m-'=5~hfilWti l li::iJ 

*· *~stA1mmf4ts Pl, :Ht£Pl~ ~»fflxt,£,i'"ittt:itl:tr,T., tu, if Plff 1¥1~ffl~:itl:frrfli~, 
W1fr'ffi~1lo* 1 Jifi~ o 

[0048] [ * l] 

JA * 1 st ffi ~ PT ~ :w t±:! , -'=5 :5K 1f ffl * a: ~ st i)a] ~ Jlp st*~ C !::r tst Wti 1) ;fO fX 1'1::ffl T ~ ffi 
st*~C!::rt1Wti 2)t§!::r,1'1::fflT*:&~1¥Ji)ajll*rflil¥1*~(~JJfilWti 1 ;fO 2)~1El~ii!!m¥:~, rmli 
~luHXtz!ltt □ ~~~1t!Ho JJt!Jr, ffffl T *:&~ stifi!J~rfb st*~ C~bfilfJti 1 to 2)e~]!j;Jm¥,~, 
q~~itixa 
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The invention discloses a smearing cheese ana!ogue and a preparation method 
thereof The smearing cheese analogue cornprises the fo!!ovving ravv· rnateria!s, by 
\Height 15'?--~i-28'%, of vegetable fat, 0 2'%-1.31\·h of a stabilizer, 0.2'%,-1 1\-f, of an emuisifler, 
5%, -18t% of a p!ant protein prn,vder, 3'%-·10% of a modifi.ed starch and 45%-65'?,·S of 
\-vater. The smearing cheese analogue completeV uses non mHk-derived ingredients as 
fa"-N materials, most of 'Nhich are composed of plant ingredients, does not contain 
cho!estero!, !actose or milk fat, can satisfy consurners requiring no cho!estero! or 
saturated fat and consumers having lactose intolerance, and is a quite healthy food. 
The smearing cheese analogue "-Nlth !ight tlavor is very suitable for the taste of Chinese 
consumers, uses the rmv rnateria!s vvith vvide sources, and has a strong price 
advantage. The preparation n1ethod is simple, uses easily ava!labie factory equipment, 
and can be applied to scale and industrial production. 
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1. -t'Putt-=r~tim1m,Jttttiffrr, ~=rt[,:J,TlI; s ?ttts1~*4 :titm)j§'JW 15%~ 
28%,l~n:'.JfLl 0. 2%~ 1. 3%,¥Li-tffLl 0. 2%~ 1%,ritmms~ 5%~ l8%,3t·[1.iJE~ 3%~ 
10%,:flJJ}( 45%~ 65%; 

m~ITTffiW~lWAM~ffiW~,ffiW~~ffiW~?t~W~ITT-#~$#; 
Jifr~ ITT{~ 5E ffLl A -t- tiz:Mt, S)j ijy, wLl tlRijy, Jlls 5-z_ijy, ~ ~ ijy, ~ r* ~t[f;J, ~ii] tiz: 1s ijy:;flJ ~ 

14-Mt~ ITT-5fip~$5fip ; 
Jifr~ ITT ¥L ft ffLl A 1¥, xJ.., - 1t tm Jj§' JW ~I~, LU~ WJ I~,~'$( z.., it LU~ WJ J!ff I~,~ Jj§', ~ LU 

~WJW~.:flJJJJJjllj~~ sl.J-#~$# ; 
m~ s1ti w ma ~~*Rm a~, ::tt":tm a~, z:~m a~, r~tJE ma ~loRfij~tiw m 

s~~s1-tip~$1'P; 
m~ITT3ttt~~A~~mff,~mi-t~*3ttt~~~~~3ttt~~~ITT-#~$# 0 

2. -tzo:tx%Ll~* 1 m~s1utt-=r~,mm1m, Jttttiffrr, 
m~s1ti1m)j§'JWAM1t:AR1m,~*tm=~ITT1mi5-1m, =~81Iut;tt1Ytl1v 2. 5 : 1; 
Jifr~ 81 {~ 5E ffLl A -t-1illr>L S)j ijy,:flJ ~ ~ ijy 81 ¥mi5-1m, m ~ 81 T tiz:ijy, S)j ij5e;f1J ~ ~ ijy 81 ~ We 

bt fytl A JJJt; bt 2 : 1 : 1 ; 
m ~ ITT ¥L ~ ffLl A 1¥, xJ.., - 1t ~ ij§' JW ~ jllj~, *~ Jj§' ;flJ ~ LU~ WJ jllj~ 811m 15-1m, m ~ 811¥, xJ.., 

-1t1m)j§'JW~jllj~, ii~Jj§':;flJ~ LU~WJl1'i~ITT~Wcbt1YtlAlut; bt 1 : 1 : 1 ; 
m~ITTRMffiwms~ARM*0ms~~•M::tt":tms~; 
m~ITT3ttt~~A~~mff~~m~~*3ttt~~ 0 

3. 5ZIJ:fJ.%Ll~* 1 ~ 2Jifr~B1UttT~titfLW, JttttiEfrT, Jifr~81UttT11'iMltcJAm~'§ 
=rt[,:J,T1I;s?tbt81~*4 :5%~ 20%R#t □ 

4. -tzo:tx%Ll~* 1 ~ 31I:-rmJiJr~81utt-=r!1'it.rtmw,JttttiEfrr,m~81utt-=r~,mtCJ 
1m~n!:-~'§=rt[,:J, T JJjUit :it~ o. 4% ~ 1. 0%,:flJ I !'.lx~tf!l)f(JfLl o % ~ 8 % o 

5. 5ZIJ:fJ.%Ll~ * 4 {I:-rmm~ 81$~tt T ~,mt£L1m, JttttiE fr r, Jifr~ 81.J~tt~JfU A S li')ffi, 
~iiJ1JrE~tt, ~lf~;flJ - -~-~ 81.J-#~JL;fip o 

6. 5ZIJ:fJ.%Ll~* 1 .~ 5 {f-J9iJifr~81UttT~,mmtm, Jttttiffrr, Jifr~81UttT~titfL 
1m, ~n!:-~'§ =rt[,:), T $: ®f :lEj~ i,m -=r ~ 81 i~ JJo JfU, A Jxl. !l)f(_¥.f.W, 1m Iut, ff 3'F5_¥ 1tffLl, B ~, ::W:~ 
1t' ::W:~~' ::W:fiz::W: °6r' rw mf ffLl' m'$( 1tffLl' ~It: i)aJ~JfLl:;flJ H~itHtt ~ 81.J-;fip ~$ ;fip 0 

7. 5ZIJ:fJ.%Ll~* 1 ~ 6 {f-rmm~81UttT~,mt£L1m, Jttttiffrr, Jifr~81UttT~,m 
1£L1m81.J=r~rJFA :32. 9%~ 52. 3%ITT(gj:JfHZlJ,15. 7%~ 28. 4%81.J)j§'JW,3. 8%~ 14. 7%81.Jm 
Slut, S ?tbt*nx:* ~~mLlT~,g,;ITTiut; S ?tbt ;ffr~ITTUttT~•tlmw81.J pH A 4. 5 ~ 
6.0o 

8. -5fipiz1JfJ.%Ll~* 1 ~ 7 {f-rmm~81UttT~tl1Wt2lJ81mLl~ tJtt, JttttiEfrT, '§115 
[,:), T ~11,: 

CD~i ti 1m ij§' M tm mmHt, x)j§'JW ~ irs ~fr 0 

@~i ~ 5E ffLl ,fl] ¥L 1,1'.:. ffLl, ~Jg fij~ itt ~ ffLl ITT 71( ifti,& 1c<: 1JZJJO A JU~ I½lCDm 1i 81 ti 1m )j§' )W ~ , % 
nlt¥L1t1*¥o 

@~~~¥~~~~Affiwms~[,:J,&3ttt~~,%nltmmITTIITT:~ 0 

@JJoA 0 9R, it~;flJ*1'P~1,mi~JJOJfLl, i)a]~ Jxl.~,:fl] pH m, J§n!:1T* ffi 0 
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@:i:):) J1lt, tlUt, 14-!P o 

9. -tzo *xt1J ~ * s m ~ st tu~ 1i r"t, Jt t~ a tE r, w 1:it ® 1g tE JJo m ~ tJJ t,tt-'f': ~ 14 r, JE 
5]\.iii5'¥L1-t, Jifr~B"J~tJJm#~14~ 900rpm ~ 12oorpm, 70°C ~ 90°C, ¥L1-ta1!'sJ.1g 5min ~ 

30min ;WlJ@.,1/g 12oorpm ~ 1800rpm, 70°C ~ 90°C, 15min ~ 40min ;Jifr~B"Jt][1m~ EJ;mB"J1Jo 
A~&:;f;J 2g ~ lOg/mino 

10. izP*JZ.tLl~* 8 Jifr~B"JmLl~ tftt., Jtt~atEr, w1:it@Jifr~B"J:i:):JJJltB"JlliJJ A 50bar ~ 

2oobar ;?fr~B"JtlUt.,1/g ::;f1f£r 70°C 6"1~14rtliBlt, Z)§'i~!P~ 2°C ~ 8°C AW o 
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t~#:®l~ 
[0001 J * :& ~ 11 -=r 1L iu rfbt_m:1B1, t~ t11J ~ :& -1rr i~u T ~tim1m :&Jt iu ½ 151t 0 

~~t~#: 
[0002] T~ x;J;t:W)~, ¾-;frfitE41L J:P 1JOA:©:;1L~ffi'&Mri=Ll:f1J1*1L~mLl1W1t1L J:P l'l'-Jm 
El lut C ±~¾~m El ) ,tt[g'!, ~AA::fi{Hi~m El~, t!Fili1U~, 3f~:£-1EatfsJ B'-1AA1A~::f~:£ 
AA~W~AAITT~&bo~½T~tl~J:P~mam~¾±~ITTma~,~¾rnJt~~ITTm~tt 
J]}t :flJ IEII 1t t~ ·ri lR k l'l'-1 o 
[ 0003] ~u T ~ ¾ - ff ffi 4 :W)' ~ :W) im '& M' AA 1A ~ ::f ~:£AA 1A Et~ T ~, Jt lut :f:-fu:f:):J ~~Ht' 
~T~U, pJl[~~ffl, ~ffl rmHtttt}~:flJm:ti, -~A~J'!ttt~ITT D ~;flJ)xl~, ~F~~mffl 

[0004 J T ~ tJtf], 1m m ~ fffi'. IE x. 1,J -® ~ F 1L * ~ l'l'-1 mr 1w , m a Iut, ~~ JJ< 1t~1m ~ imc.:t4 t§ 1m 
~, ~:£1JOimH~l'l'-J~M rT~B'-JF &b O §fir,~~¥~ ffl*XtT~f:ftiLBEl [g'!Wf ,Jj~Jw B'-J1Et,t,, 
T~tJm1mJF:m~fLl~*~~ ITT~B: 0 Jlt>7r, ilMrfiF rP,1:;,i{:ffl:ti1ZO'ri*~l'l'-Jl1fc'.l4, ~JET ~&b 
-~~~B'-JAA*l'l'-1~~, A~1~,1zl'l'-J@fflfir~ o 

~H}11AJ~ 

[0005] ~ J1t, * '& ~ ~ m¥ {;f~ ITT ttf: 1bl H2L11Jt ¾ tt xt ~ 1~ ffl * ~ ~ B'-1 lffi UT ~w ft f:ftS. 'BE! 
[g'! Wf' tfil;flJ Al'i' Jw ti i%J B'-1 t&JHe, m{j¾ -;frpi*U T ~tim 1m ;& Jt mLl ½ 151! 0 ~~UT~ t~tJJJ, 1m fc 
~*ffl ~F1L*~ l'l'-J@c;f41,J J]U4, 12J,t1Hm ~*41,J ±, f@!m, f~tiR 0 

[0006] *'&~ 1,Jm¥t'.R_b£vt:f: 1bl HlR*ffl B'-Jvt:f:15~-tzoT : 
[ 0007] - 1rfi 1ffi UT~ fflJRtm, '§ fj5 12), T ]t,;;_ B 5t !:t B'-1 ~ lit : ti WA~ Jw 15 % ~ 28 % , l~ IE 
ri:u o. 2%~ 1. 3%,1L1-tri=u o. 2%~ 1%,t1r:1mma~ 5%~ 1s%,~·riiYE~ 3%~ 10%:f1J7]( 
45%~ 65% 0 

[0008] ~1:tl'l'-J, *'&~m~ITT~UT~fJ1f],{zo, '§j'i5[2}, T:m:; a* l:tl'l'-J~l4 :ti1mAl'i'Jw 
19% ~ 24%, l~IEri=u o. 2% ~ 1. 3%, 1L1-tri:u o. 2% ~ 1 % , t1r:1mma~ s% ~ 1s%, ~-riiYE~ 
4%~ 8%;f1J7J( 55%~ 65% 0 

[0009] *'&~ J:P, Pfi~l'l'-JtiWA~Jw 1,Jfji 1tti1mfm ,tiWim:f1J:riW1IBJJ\.tl1ZOJ:P ITT-;frp~~ 
#l'l'-J1m~1m O ~1:tl'l'-J1,J~1-tJ:R1IB ,fRR*fflm ,f2.1-t~+t:lHm ,~11&1im:&Jt5tm1m,~11&11= 
1m , * li ;m , ~ * 11B :fo tm ff 11B J:P ITT - 1rr ~ ~ 1rr a~ 1m~1m O ~ m iu :Ii tt F p~ l'l'-1 ~u *Hi, ~ 1:t 
l'l'-11,Jf2.1-t:1:R1HJ,~*1m=*l'l'-l1W:~1m,~1:tl'l'-Jiut;rtWtl1,J 2. 5 : 1a 

[0010] *'&~ J:P, t~t11J{;tm;ITTl~kri:Uxt1ffiuT~flm1mITTluf~, 12),JJz..F&b l'l'-Jl~IE1*~'& 
1¥ £ ~ {t ffl O m~ B'-J l~ IE ri=u A --t" t-lL!tL ~ B3t' lLl i,\; \7 JtL /(\. ~ RB3l' ~ ~B3t' ~ ¥* ~,tpg ' ~ii]" 1ids 
~~~~~J:PITT-#~~#ITTm~Wo~~ITT1,J--t"fi~,~~~~~~ITTm~w,m~ITT--t-
1-1U3t, ~ B3t :fl]~~~ B'-1 ~ @c rt Wtl ~ {:t ITT 7'J luf; rt 2 : 1 : L 
[ 0011] * '& ~ J:P ' t~ t}1J{;tm; B'-11L {,t ri:Uxt~U T ~ mm 1m 7J( '§ im {~n% ITT :f:):J-1L 1t '&1¥ :m: ~ 
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ft ffl O ?Jr~ B'-11L 1t ffLl 7'J.' xx' - i:t 1IB mi@. j!lj~' LU~@$ j!lj~' ~ $l Z, ~ffl LU~@$ jlff j!lj~' 'II~ mi'~ LU 
~@Jj!lj~lP~ffij!lj~i=p 1'1'-J-1ir~$#1'1'-Jim~1foo ~f:tl'l'-17-J.,XX, - i:ttmA~JW-j!lj~,i~A~lP~ LU 
~@Jj!!j~l'l'-Jim~~m, ?fi~B'-J.,X), - i:ttmA~JW-j!lj~, i~A~lP~ LU ~@Jj!!j~l'l'-J~j!gc'.tt1YU~f:tl'l'-J 7'J 
JsJt~Jtl: 1: la 

[0012] *tzS)j i=p, J=ifi~l'l'-Jti1mm El~l5h~ti11o*~l'l'-Jm El~, ¾WJfiUN~vtf:, l-2J.tiW7'J 
~*4, f££~~,t4:f,t,*mi~IZ:, 1~fLll'l'-JAl=f s1ma$5tl'l'-JF~ 0 A.fflt5J'-t~tJF7'J :m El mt 
60% ~ 100%, 7J,c~,m;tt 12 % , s 5t t:t.7-Jmt; s 5t rt.a m~l'l'-Jti1mm El~~f:tl'l'-17-JA:Rm El 
~'~~ma~,~~ma~~~mma~i=pl'l'-J-#~$#1'1'-Jm~w 0 m~B'-Jffiwma~~ 
ml-2J.~~L~~#¾~rA~~~B'-Jmag*~m.~*0maAmaml'l'-J~£•m~~ 
4W1im a tsi!i, ~*m~•m&fB:;IJr, A*&,'rlfr~£•15 ;:1:51~* M, ¾t11:w·11:s1¾~m a mt, 
tEg*ffr'ffiL, ey ~Z91Wma~~ o JltlJr, tiwma 1'1"1*~+5tB'-1$M, ffr'~ztF~{B:;o 1EL¾, 
ffiwmaB'-15t~~*,H~A¼4~maB'-1~•~~.M~uT~•mwB'-1R~~m~~ 
-;E B'-1 ~ ll[PJ O ?Jr l-2). 7'J 1~ iLl £ f:t B'-1 F ~, m~ B'-Jri 1m m El~£ f:t B'-1 ¾iMa~ti w m El~ 0 •7J( 
m~ tt * w mum~ tt *, !1tf-'. J§ ~ ft 1g ffi:*4 mm iu ~ u T ~ mtrHm q:i O t£tz SJi Jdt1:-w tt f,t 
*~'•mARma~~-m~~ma~~-~~~~B'-J~uM~o 
[0013] * R S)j i=p '?Jr~ Et~ ~·11: iYE~ B'-1 ft ffl ¾~m El l1f f~tm O ?Jr~ B'-1 ~tt iYE~ ey l-2). 7'J *~31 
~ffi 1.fil, ~ f:t B17'J £ 51 ~J ~, t3if~ 1t 3s.* ~ ·ti iYE ~ lP /J" £~·t1:iYE~ i=p l'l'-1-# glz$ #, ?££tz SJi 
A fjt f,t *~, £ f:t B17'J £51 ~A~ lP t3f ~J 1t3s. * ~ tt rYE~ o 
[0014] * R S)j J=ifi~B'-J~ttT ~.t)H&l1m, ~f:t B'-1 {11}5 l-2). r ~*4 : 0 9R O R9R B'-1 ffl ;~f:t B'-1 ¾ 
6" ~*4,gi,m;sq 5% ~ 20% (wt) 0 

[0015J * tz sJJ q:i , J=ifi ~ s'-1 R JR 7'J *Rm 7J<. ~ 1m. J§ M 11¥, j~Hit, ~ 1,1nm ~ l'l'-19t i1t nHt, g 
* ~ F ffi $ M, H ~ r 1~ f,t 11,&. 4)( o J=ifi ~ B'-1 R 9R fjt ~ fflt 5t t~ tJF : A~ JW o. 3 % ~ 2. 2 % , m El mt 
o. 6 % ~ 4. 5 % , s 5t t:t.7-Jmt; s 5t t:t. o 

[0016] *tzS)j?Jr~B1~UT~timw, £f:tl'l'-J~n!:-W{i1=r5l-2J. rlt; B 5tt:t.B'-1~*4 :it 
iaL 0. 4% ~ 1. 0%lP / ~~tjll)T(JfLl 0 % ~ 8% 0 itiaL, ~tt~JfU~i}aJ~ftffl O *tzSJJ i=p, J=ifi~Et~~tt 
~ ffLl 7'J * ~31 JEi ffi 1.fil ~tt ~ ffLl, ~ f:t B'-17-J El~ ffi , ~iiJ 1Jr E ~tt, jz ~ ~ , - IL~ ffi i=p B'-1-# ~ JL1ir , 
£1:tl'l'-17-J El~ffl o 
[0017] *tzS)j?Jr~B1~UT~tlt&l1fo, £f:tl'l'-J~eyl-2).tlz~F~Rll)T()t0 D ~~'rlfr~, n1:­
W{i1}5l-2J. r*~3iJEiffit.filTJJlita~i~JJoJfU, ~f:tB'-17-J Jxt.~_¥.ffttWmt, g*51fif,r.JfU, E~, ~Jfift, 
~ Jfi~, ~ tfz ~ ~, f1/5 ~ ffLl, m$( 1t ffLl,. ft iJaJ -=p- ffLl lP Hi it tf ti i=p l'l'-1-tir glz $1ir o L ~ :3-~ 
*4ffl ;~ey7'1 *~3IJEiffi1.filffl ;, ~f:tl'l'-17'J : Jxt.~_¥f.ffi1mmtffl; ~ o. 1 % ; g*slfif,r.JfUffl ~ 
~ 1% :E~ffl;~ o. 1% :~mitJ=§;~ 20% ;~lfi~J=§;~ 10% dJ!Jfz~~J=§;~ 25%; 
fW ~ffLlffl; ~ o. 1 % ;m$-(f-tffLlffl ~ ~ o. 1 % : •ttiJaJ-=p-JfUffl ~ ~ 1. o % :Ntittftt ~ 3 % ; 
L~J=§;~m~{i1ffi0%;S5t~7'J~~5t6"~~~~;1'1'-Jmt;s5t~o 
[001sJ *tzSJi~=1Joo~1ft-tir L~$~uT~mm1ml'l'-J1M¼ 1J1t, 'EL=r5l-2J. r w~i = 

[ 001 9] CD~~ rJHZO ij~ IDJ 1Jo fil mH-t, 3c ij~ IDJ ~ ~ ~ ~ 0 

~wJ ®~~;E~~~1t~,mmw~~B'-1*ffl~~~~A~w•wmmB'-1ffiwm@ 
i=p ' % ~1Lf-t 1* * 0 

[0021] @1Lf-t1**l=f~'t~1JoAti1mma~l-2J.&~·t±iYE~, IBJVGfi!r~l'l'-JMf4 0 
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[0022J @1JoAJt1w/fmf4 c ep52#Jt, it~lo:3-;frr·m,iJ\!~1Jo1fU), iftfl-=i1 Jxt.11*:fo pH ffi:, J§nl:tr* 
ffi 0 

[0023J @:l:SJiuf ,i-1~,,tiP o 
[0024 J * 1z S}j q=i, :W ~iw A ti 1m mi1m 1101~1:rHt:ctf1iL * i=p , JiJr~~1:11'1"11:~Ht1Mi.&/'J 10 °c ~ 
90°C,riHtB11'sJj;J 20 ~ 30min,%1-trlf¥i=pftf-'F~m:Nt-'F,N1-'F:ift&j;J lO0rpm ~ 300rpmo 
[0025] *1zS}j i=p, #!½J®j;JtE1JQfil~t:}]Nt-'F~14r, -Jt-5Hi~1Lft, }A rm%nx;1Lftf*¥0 
Jti=p, JiJr~B"J~t:JJN#~14~1:iITTJEtE 900rpm ~ 12oorpm ~14r1JOfil~ 70°C~ 90°C o j;J 
1* iiE~ !zf B"11L 1-t, tE l~ IE JfU ;¥01L1,t JfU , i~ fflf itt ~ JfU ITT 7J<. f~ 1JZ1Jo A JU A~ JVJ i=p 1W, ~ i~ l~ k JfU ;fo 
¥Lf,l:.1fijt£$1i~:f:s:J~' #xt7J<.tm1cJJOfil, J]Qfiltla'r.&~ 70°C ~ 90°C O m~B"J¥L1tB11'sJ~f:iB"J 
A 5min ~ 30min, ~f:iEtS/'J lOmin ~ 20mino 
[0026] *1zs)j i=p, #~@j;Jluf;ttJ%fflGrll¥o Jti=p, ~*'f:R::ift~WNt-'F, ~f:i B"J~W:ift&j;J 
12oorpm ~ 1800rpm, ~f:iITTtla'r.&nmLlA 70°C ~ 90°C, ~WB11'sJ 15min ~ 40mino JiJr~B"Jti 
wmam~~tt~m~~~A~~1-t~¥i=p,~~~m~~~m~~m~~±~~,~tt 
ITT1JOA:ift&j;J 2g ~ lOg/min, ~f:iEtS/'J 3g ~ 5g/mino 
[0021J *1zS)j i=p, #!½J@i=p JiJr~ITTJJOAJt:1-tl!mfil-ITTNtl:ift&A 12oorpm ~ 1soorpm, Ntl 
B1fsJj;J 3min ~ 5mino m~l'ts* ffi1J51:~1:il'l"Jj;J E ~* ffi~mir~dla'r.Xffi o Jti=p, JiJr~B"J E ~ 
*ffiITTtla'r.&~f:iITTA 65°C~ 90°C, B1fsJ~f:il'l"Jj;J lOmin ~ 20min ;JiJr~ITTmir~dla'r.Xffil'l"J1la 
&~f:iEtS/'J 120°C~ 145°C,~f:iITTA 140°C ;81['sJ~f:iITTA 2s ~ 7s,~f:il'l"Jj;J 5so 
[ 0028] * 1z S}j i=p , # I½J@i=p tE r-1 ~ Z. 1W Fi: Jffl *~~:!Ex ,m, :tJ\! 7J A :lit 1T :f:s:J M , ~ f:i B"J :1:5) J1n: lli 7J 
j;J 50bar ~ 200baro JiJr~B"Ji,l~,4-iP~f:il'l"Jj;J/ff!£r 70°C B"J~14ri-l~, z.J§,4-iP~ 2°C ~ 
8°CA&rnPPT o 
[0029J ~ f:i fih, * 1z S}j l'l"J ~ tt T ~ tlLtfJ. W l'l"J 1§t t~ A :32. 9 % ~ 52. 3 % l'l"J [9'1 % 1m, 
15. 7 % ~ 28. 4% B"JA~}VJ ,3. 8 % ~ 14. 7 % ITTm BM, B :5t l::t.:3-fflG-5:h:~·~mLlT~ ;~,;l'l{]Iuf;_ 
a :5t 1::t. 0 

[0030J ~f:il'l"J, *1zS}j B"1~ttT~tlHfJ.1ml'ts pH j;J 4. 5 ~ 6. Oo 
[ 0031] * 1z S}j mm ~ m *4 :!:SJ m ~ PT 1~ 0 

[0032] *1z S}j B"JfJHJknl:#tj[5f!tET =*1z S}j f£1A T ~;frft~ttT~t~JfJ.1mlzJt mLl¼ ]]¥ti 0 

Ji tt F ~ tEfc ~ ~ F ¥L ft¥ ITT -ti or, r, ex A~~ Hi, :1:5) ~ B"J r~ttlm: ttJ, X. iffl~ ~ !zf B"J Jx\. ~;¥0 D 

~o *~ttT~t~HfJ.1m¾~7iH:§ ~F¥L*iml'lsWcf4 A ~fil-, nm T t~ mwxtiJJW*imWcfil-A~ 
JVJ , Hi! [9'I Im$ ~ 2z f:ft;_ 131 /B~ m O :k $ :5t ~ f4 EB ti W tt Wcf4 £JifflG , /f ~ Hi! [9'I Jmf, ¥L ffi ~ & ¥LA~ JVJ , 
PT~ ii JExt Hi! [9'I mJ, t-eno m~ @~~ * 131 t~ :m w, ~ 2zxt 1L ffi /f imi 61 t~ :m w, A~ f§!ffi ITT r}J f:ft 
t~tL JE~i~~F,m,Mmt131itiPPo *~ttT~tJHCJ1i!JJx\.P*~ili~, ~F,m,~~i=p oommwITT □ 
~ 0 i~ tlHfJ.1i!J ~ tiW A~ fil-, * im +?t :$ M, ~ ttB.!a 13"111r ~1Jt ~ 0 fAJ B1, ~tt T ~ tlHfJ. WITT 
mLl¼ 1Jit:.I Z::mf 1¥, IJ i.9: ¼it,~iwJJE, f:ft$*fJUJ\!t~ft,~~f,t±F o 

~ 1* ~ ml?: JJ ~ 
[oo33J room *nfil'Wu*n1:~:WiJl S}j *1z S}j, 1£L*1zS)j ft:/f~Jt~~iu O r3fU*nfil1!fui=p *i:t 
S}j A 1*~14131 *~tnt:., w ,m,;J't !ffl ,m, ;tJ\!~14, ~tJi: !ffl iumrlffi JiJr~ix 1'1"1 ~14 ° 

[oo34J r ~* iiwu q=i, mm ~*il-*IJJj;J = 
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[0035] Ali¥@ '~*ilB ,:rmnim, itt~1fU,t1W~E1$,R#t.: IP~o ~itARim ,~ft*n 
1m, ~ 1-t ~:ttn 1m y~11m 1= im, ~11&1 im 5:HxHm = _t.1~ ~ ~*~ im I~ lf P~ 0 p'j 0 

[oo36J ~m~1::£L~EI$ :~~NAR itifb0p'J o 

[0031J ~~5E1fU, 1L1t1fU :ft )El.JJr:R: i=p OOlf Ii~ 01=rJ ,JJr l::t.M:R: i=p OOlH~ 01=rJ o 

[oo38J JA~WJW: :~1¥ifi»i11f~11fl4lf P~0p'J o 

[0039] 1!E'riiJE$ : 00 ~iJE$ 0 

[0040J 1W Jm;JfU, ~Jl'.imJ711fU ,lv1?1J1R :L~iJJ~it&bI~lf p~0p'J o 

[ 0041] ti 1-:~ : 'fff Jk~ l=f 00 lf p~ 0 PJo 
[0042J :~Ji$ :Li4e:ifiX~itifbJ]~)¥iJ.lfp~0p'J o 

[0043J *lEiit, *:¥fl :_t~tJElmit&btt,i~lf p~0p'J o 

[oo44J Hiittftt :lt~l=f 0018l~lfp~0p'J o 

[0045J ~hm1YLl 1 

[0046] @:f4~7J : 
[0047] 

~;¥4,frfr~ 15_;;_ wt% 

'l{,{t7(R¥ffl 20 

3s.*¥ffl 8 

j(Ii~s~ 3.5 

zfift~s~ 2 

~3¥~t'i'r 3 

11%J'fl!17'J@~ 1 

S11Y'fl! 8 

~±f--nu 0.4 

--i21il~ 0. 3 

wLltliiJr~ 0. 2 

., Xx, =-1t1ff!,ij§' Jw~@~ 0. 2 

w~~'fltl 0.09 

71( 53. 31 

[0048] 

7 



Motif Exhibit 1002, Page 907 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

CN 102835460 A 5/12 §[ 

[0049J ~5ti~IIAt:A:RfB3, ~*~fHla~ 10 °C, Jltrla&r {~t-f 2Omin, * IAJS11iMHl1*, 
jJ.U-'F ~ Ji'. A lOOrpm O J§ i~ T 1-frJx' wlJ ~ R ijx' • ' ~' - 1t 183 Jj§' ijjj ~ jllj~ :i:)J ~ 1ffi ~ ' 7j( fW m ~ 
7O°C1J0A B~ffi'lltiff~, 1I}lcj _tj£Jj~JWim~, ~t:JJ~&A 12OOrpm, t-ftiS1fsJj;J lOmino J§i~ 
AR~ a ~, zJf,,Hi a ~l3L :~:3¥ ftiJUrHV, 5 g/ min I'!{] ~&1Jll A ilJ ~Lit i* * ~ , ~ #iUYM Ji'. 70 °C , 
~t:JJ~&A 1soorpm, ~t:JJ 15min, ~J§ffl%lffi pg jllj~, 1fM;_, w~~~~$1JoA, ffl:Jl~&A 
14OOrpm,5min J§,it!:1T5RliPflJ:i:>JJ:llL 5Rffi~14A 9O°Cf5f/:fla 15min,:i:>JJ:llt&JJA lOObar,~J§ 
it!:1T i-i~, 1t!P o 
[0050J **J1mfYLl~itlJ1~1'1{]~~TWiHJHR1PJ :[gj%1PJ 45. 2% ;Jj§'JW 28. 4% ;~BJ:llt 3. 8%; 
pH A 4. 8 , B fHr A% Jvt5:h1i ¥} ftlj T We ffit; ,8,; I'!{] B * tr 0 

[0051] *JlmiYLl 2 
[0052J W:l4Wc1J : 
[0053] 

@:'¥4,¥rft~ 15it wt% 

~ f,t. Jf-71:t'Hra 20 

ra.~ 7 

~frl~--J;:ra.)J\.~~ s 18 

fl)! ;j'/;)H,t._:li* ~ ,11. iJE~ 5 

~~~1Wg 0. 1 

Jf@:mt 0. 1 

.,~, ~ttrraHijJw~@l:i 0.2 

~H§f 0.2 

J~w~m@l:i 0.2 

tt::tf--_IlI1. 1.8 

tr~~ 0. 12 

71( 47.28 

[0054] 

[0055J ~5ti~~it~+tff~-fHla~ 9O°C, Jltrla&r 15f/:t-f 25min, HIAJ a-tfiMim:t-'I':, m:t-'I':~ 
&A 2oorpmo J§i~f~t~~m <~W:JK:, J¥L,~, -1tfm)j§',IDJ~I~, ii~ij§' ,Jl w~Jl'lJjllj~:i:>J~im~, 
7j(fJJ1:m~ 9O°C, lcj _tj£Jj~JWim~, ~t:JJ~&A lOOOrpm, t-f~a-trsJ A 2Omino ¥ti~AR?:I' ~~ 
a~, fW'tWHt~*~'rii)E~ r,:J lOg/min l'l{]~Ji'.imAflJ~L1t1**~, ~itlJrla& 9O°C, ~t:JJ~& 
A 16OOrpm, ~t:J] 4Omin, ~)§ RJ_k, 1fM;_,tT~~~$1J0A, mW~&A 18OOrpm, 3min J§, it!: 
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1T* ffi;,flJ½JmL * ffi ~1!:f: 7'1 90°C {~ilfil. lOmin, :l:~mlliJJ 7'J 120bar, J§itt1TiiBt~t, ,4-iP o 

[0056] *~nfil1Jtl4iitH~El"11~~T~t~Hf-ltzo :[gj%4zo 46. 9% ;A!'rJW 20. 2% di Elm 14. 7%; 

pH 7'J 5. 6, B ?J'- bt. 7-F~ p)G 5t ~ 11} itU T ~ m _;u~t~. B"J B ?J'- bt. 0 

[0051J ~nfil1Jtl 3 

[0058] @:f4~7J : 
[0059] 

@:'fj.,f-rp~ ~_m wt% 

tlt!&l trn ~-'~§' :5t-rRo4m 20 

jc § ~ 1:3 ~ 11 

~3¥mfl!r 5 

~;JP 
£l.7J<. 5 

1:3 t!Ytm 5 

it::f:1--_ITil. 1.8 

@4~ 1.0 

J¥l, xJ., =·tt1raij§'Jw~@~ 0.5 

w~M@~ 0.5 

+1U~ 0.2 

SJ:JH312 0.2 

Mf<4'-itl 0. 1 

71( 49. 7 

[0060] 

[0061] ~ 5'c~~**il&Jim®!Al'r%~4zofri!l'r.~ 80°C, Jltl!!&r {:$iH~ 30min, *~ a11-'J':Mlrltt-'F, rJt 
1-¥~&7'1 150rpmo }§'~~1¥,XX, ~ ttimAl'rIDHiflj!lj~, w~@fj!lj~, ~;J'_ft~y, SJJJB<:,~,4-~!x::l:~~tm~, 
7.K -fln !'Tu~ 80 °C tm A El 1iYffim fff~, --E5 _t~Al'r.JW ire~, ~ tJJ ~& .tJ 900rpm, fft~ a1 !'BJ tJ 30min o 

11}~~ AR~ El$, ~3t~JJ~ ~ 4g/min 6"1~&1JO J\JUjL1,t1** q:i, ~itU1!!& 80°C, ~t:JJ~& 
7'J 1200rpm, ~t:J] 30min, ~J§R#R, it1i'R,liJ!r@~~$1JQA, Nt-'F~&7'J 1600rpm, 4min J§, itttr 
* ffi;,flJ:l:~m, * ffi ~1!:f:7'1 65°C {:$iH!l'r. 20min, :l:~mlliJJ 7'J 150bar, J§itti-rim~,,4-iP o 

[0062] *~nfil1Jtl4iitU1~B"J~~T~t~Hf-l4zo :[gj%4zo 43. 9% ;Al'f)D'j 20. 8% ;~Elm 8. 7%; 

pH 7'J 4. 5, a 5t bt.7'J*JJx?J'- ~1'litUT~m_;;_,8,_;;_Bta 5t bt. o 

[oo63J ~nfilWtl 4 
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[0064] ~:¥4\Nc:n : 
[0065] 

@:f4trfi~ ~~ wt% 

~ f-tJ\tfHm 20 

~fll~j(£i:\is~ 5 

~fll~::rt."l:.lisfi 5 

~DJ AA E itt 480ppm 

;J, ~~-~-'± iJEf,JJ 3 

~;!:!--nu 0. 7 

u;¥R~ 0. 3 

Wi:.1il¥Litilli~ 0.2 

i2tir.~5e 0.2 

Jllj]Z}i!~ 0.2 

~DJtilfS~ 0. 1 

?k 65. 3 

[0066] 

[ 0061] ~ 5t ii~ 1-t*H 1IE fr tlllL~ 80 °C , 11U!!& r {5iH~ 25m in, * IAJ a1 {-'F PiJlt-'!':, I9.t t-'!': ~& 
7'1 300rpmo J§ii~~~-'¥L 1tj!lj~,ii$!rn~, T1_ft~3e,f[JFR!tl, PiiJ1_ft{13~3e:l:~~1m~, JJ(fW~~ 80°C JJo 
APiiJ1Jr ErS1tffif!J¥, ~J§ l:cj _t~~~JW1m~, ~tJJ~&7'1 12oorpm, ff~a1fs.J7'1 5mino 1'lii~f!I~ 
A 0 ~El~, iU¥+r:":t~ El~, /J"£3t·t1:iJE~ l?J 4g/min l'r-J~&JJoJ\iLllL1-t1*¥i::p, ~iMt!! 
& 80 °C, ~ t}]~&7'1 1800rpm, ~ tJ] 25min, ~J§ li9R, ·~ ~~$JJO A, Iv.tt-'!':~&7'.J l 400rpm, 

4min J§, :ittfr5R ffillJ~)ffe o 5R ffi %:11:f: 7'165 °C f*t!! 20min, :l:~JJltllifJ 7'J 2oobar, 5RFP:ittiirlUi, 
1t!Po 
[0068] **nfil1Jtll=fmLl1~B{_J~~TWemtfHm :u1u~tm 34. 5% ;}j~)lJ'j 20. 7% ;~EIJJlt 7. 2%; 

pH 7'J 6. 0, B 5t !::t7'J*JJX?J'-di1'lmLlTWeJJlt;,8,;B{]s 5t !::t 0 

[oo69J *nfilWtl s 
[0070] ~:¥4\Nc:n : 
[0071] 
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~fPrl1~ 15_m wt% 

~fll:llf=rHJ 10 

:1'/l5tHHJ 8 

"Jcii~f:31')1 4 

:1'tt:Jt~ f:31')1 2 

1:3~~ 4 

/ J, ~ :'l'.t ·1'1: tE 1')J' 3 

tr~~ 0.8 

~ 1ffi 0. 7 

11JU§' 0. 3 

~~ Z,j;fi5nl1 ~MM@~ 0.4 

~f_\L,®: 0. 6 

!BLI~Ii!rx: 0.3 

jt~~ 0.4 

11<. 65. 5 

[0072] 

[ oo 13 J ~ 5'c i~ ~ i-1&11= 1IB , tlfi ff im fr t!lL¥ 80 °C , 11:Ulili Et r' f:~H'if 18mi n, * [A] a1 f-¥ ~m: ffl :t-'!':, 
ffl:J'-'f:JfilEt:h 15Orpmo J§i~i~A~ ,~¥t G~ w ~!JJ!ttj!lj~, ~1il:JBl, wU ~EJK:, ~ ~JBl:t)J~im 
15', JttJ1m_¥ 80 °C 1J0A~iiJJJr E~ttm:ffrf, 1=j _t~Jj~Jwimi5', ~tJJJfilEtA 12OOrpm, 1'iffia1 l'sJ A 
15mino ~i~ Ali~ El~, t~tlt~ El~, /J,z,t~ttiJE~ ~ 2g/min B"JJfilEt1J0AfUlL1t 1*¥ i:=p, 
~mUilffi.Et 8O°C, ~WJfilEt:h 12oorpm, ~W 2Omino ~J§rr~~, $1ld~:$1J0A, ffl:J'-'f:JfilEt:h 
12OOrpm,4min J§,ittW:5:RffilP:btuto 5:Rffi~1tt::h 14O°C{~tlffi. 2s,:t)JJJltfkiJ:h 5Obar,J§itttr 
lll~,14-'!Po 
[0074] **nfil1Jtl i:=pftU1~El{_J~~TWet~Hfl1m : u1tl~1m 33. 1 % :A~JDJ 18. 6 % ;~ El mt 4. 5 % ; 

pH A 5. 2, B 5t !:t:h*.JJx?J'- di~mU.::r=-Wemt~-~~tS.B"Js 5t tt 0 

[0015J *nfilWtl 6 

[0076] ~:¥4\Nc:n : 
[0077] 
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~*4ff~ 13_m wt% 

~{tX.5-1.¥1±1 15 

R~ 20 

M'Mx.1=I.~ af;} 9 

iz:*~ 260ppm 

=tmm f,t-=E* ~tt rYE~ 6 

it;!:!--ID::L 0. 7 

~n§' 0. 3 

~w@~ 0. 3 

+tilMi: 0.2 

SJl Mi: 0. 1 

jt~JrJ 0. 1 

71<. 48.3 

[0078] 

[0019J 1:t :5t~~~ i,l::.::kRilE fti!lL~ 80 °C, .11b!!lt r 1:5f:ff 18min, 3f IA] B1 {.'J':riJ'v.t=tl, rv.t=tlitlt 
7'J 15Orpmo J§~~~-@~,t~mr, T1il~~, S}jij~, jt~ij~:i:):)~¥m~, Jtt.m~~ 8O°C;fJ0A'fi:..1i 

mffllt-, ~)§ _Ej _b£ij§'Jw1m~, ~t:JJ:itlt7'J 12OOrpm, ff£1B1fBJ 7'J 15mino ¥}~~~ffllt-::kR~ El 
~, t.m~JHt~*5t'l''tiYE~ ~ 3g/min l'l"Jitlt1JoJ\.JU1L1,tf** c=p, ~iLlr!!lt 8O°C, ~t:JJ:itlt7'J 
18OOrpm, ~t:J] 35mino :®J§~~it"it~$1J0A, Iv.tt4':itlt7'J 16OOrpm, 4min J§, ittfr* ffi;flJ:i:):J 

JJlt o * ffi ~{lf:7'J 14O°C{:5f:ilffi. 7 s, :i:):J}JltffjJ 7'J 15Obar, J§ittfrilUi,l~!P o 

[0080] *3c;JJfil1:Jtlc=piLl1~B"J~~TW:e,mtf).1?{J :u1um1m 32. 9% ;}j§")w 15. 7% ;~Elmf 8. 0%; 

pH 7'J 5. 1, s 5t rt7'J~fflG5J'-~¥}iu-=rWBJJlt.S.,~~t~l'lts 5t rt 0 

[0081] 3c;JJH!:1:Jtl 7 

[0082] ~'¥4Wc.1J : 
[0083] 

~*4-¥rfi~ 13 _m wt% 

~ f,r.j;:_§ ¥1±1 12 

X. R ¥1±1 4 
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::k: § ~ s ;fil 5 

:ti!! J.t:1<. ID! 4.5 

~3f~A'fi!r 10 

=-~~ 80ppm 

::k:~ Jxl. IW:¥4 0.5 

~:f:f-. nu 1.0 

~Rl:t 0.3 

1¥L, ,xx, = 1t mi nij@ mu'il:l 0.4 

wU~JiJtJ 0.2 

%$Ji~ 0. 1 

---J:21il~ 0. 1 

w~~ 0.09 

71<. 61. 81 

[0084] 

[oo85J 1:t 5'c~i~1,t:::k: si il±kA 0 imfh'la~ 80 °C, Jltila&T {5i~ff 18min, ff IPJB1{-'J':~mt~t:Jf, 
fflt-'¥: ~& 7'J l 50rpmo J§ ~in~ mr, l~L, XX, - i:t m Jj~ WI ~jllj~, ~u ,iiu=rijx, J1UF Rmt, ~f_1[~5Z:l:5J ~ 
Ji~, 7-Kfln:m~ 80°CJJOA-1lntltmm~, ~J§~_t~m'iJDHi~, ~t:JJ~&7'7 12oorpm, fffi 
B1 l'sJ 1,J 15mino ~~i:::k:R~ B~, £5f~Jjli'f ~ 4g/min B'-J~&JJOAfUjL{,t{1f~ cp, NmLlila& 
80°C, ~t:JJ~&7'7 1800rpm, ~t:J] 25mino ~~iit~, w~~1JOA, ffl;J='f:~&7'7 1500rpm, 4min 
J§, :it!:W* ffi:tP:hlJJJlt o * ffi ~{~ 1,J l 40°C{~Jla 5s, :hlJJJltllijJ 1,J 150bar, ~J§t-'¥: A1fflm:J<.JfilHP 
:::k:~Jxl.~f4, rmslt, 1~tP 0 

[0086] **)Jffif7ijcpmLl1~8'-J~~TllmtltrRi?JJ :[9'1%1?JJ 37. 9% ;}j~Jvj 16. 8% ;~BM 4. 5%; 

pH 7'J 5. 5 , 1':f'.5t !::t 1,J % M :5t di~ mLl T JJm M ~j~, ]Hr'-J a :5t !::t 0 

[0087] *Efil{Jij 8 

[oo88J J]U4Wc.1J" : 
[0089] 

1'5it wt% 

10 
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-=li*irn 5 

M~=kli~l:3~ 18 

tJJ!~{t-=li*1t-1'1t@~ 5.5 

~5¥:#iJUJ 4.5 

swmi: 8 

~:!:!--_ITil. 0. 7 

J¥l, xJ., =·tt1raij~Jw~@~ 0.4 

~~~ 0.3 

nt::lmlffr~ 0.3 

jt@:ij1 0.5 

Sjj~ 0.2 

---J:21il~ 0.2 

LL~~ 0.09 

7]( 46.31 

[0090] 

[ 0091] ~ 5t ~i ~ f,t * ;ff im , I* im fr 1la _¥ 7 o °C , Jlt 1la & T {5i~ ff 20mi n, -# fPJ B1 {-'J': ~m t~t:19" , 
fflt-'!':~&7'1 2oorpmo J§~i•, xx, - i:tiEBJi~JW~jllj~, u~m~h ntmf W~, jlt~JB<:, SJ1)jx, Ttiz:)jx:hl:J~ 
Ji~, 7](-f:m~_¥ 75°C JJ0A Eli)mfifimf, ~1=j _t~)j~JW1i~, ~t}]~&7'1 l0O0rpm, ffftB11'sJ 
7'1 lOm in o ~~i ~ mf :AR~ El ;f5j-, tJJ1 rtiJH,tI* 1t -t1: 1JE ;f5j-, ~ 5¥ fti)j ~ ~ 3 g/ min B"J ~&JJo A fU jL 
itf;t¥~, ~ftLl1la& 70°C, ~tJJ~&7'11800rpm, ~t}] 40mino ~~iittL w~~JJOA, fflt-'!':~ 
&7'11600rpm,3minJ§,itt1T5RliP¥1J:l:~J1lL 5Rlif~{tf:7'J 80°C{~Jla 15min,:hl:JJ1lt&jJ7'J lOObar, 
J§ ittfr rlE~, ,~iP o 

[0092J **nffi11tl~ftLl1ijB"J~~-=rWttiJfLW : u1IT MW 52. 3 % ;]i~JW 16. 1 % ; ~ El J1lt 11. 7 % ; 

pH 7'J 6. o, s:5tt:t.7'J~JJX:5t~~ftLl-=r~)Jlt;,~~tS.B"Js:5tt:r,o 
[0093J ~x;J;!t~ nffiWtl 1 
[ 0094] xt * 1st SJ1 61 ~ ~ T ~ tlHfL 1m ( * JJffi Wtl 7'J f!Jtl ) it!: 1T J1lt ;j:2;) 7,iJ[;~ ~#ft, ~ T ~ ~ m ¥EB m 
~' ,~,i1E~l~xm1mm~, casarel 1 i mascarpone ;,¥1Jjc SJ1{§!ffiJJX-tf::m~{txtJffl 0 

[0095] )Jlt;j:2;Ji!l!tli:i\7J1* : 
[0096] )Jlt~JJl!Ui:i\Jllctt)HfLA D n22 B"J U_El afi~Z9J, Xtff JlP:itt1T ffiffi, JllctJ'f- 00$Jfu ti::\ )Jlt:1:-fui!l!tli:i\ 
SI~, * :tJr®.!&, ~~ ·r1:, fi1t:tH1: ~ J11t 12;J *~ ·r1: 0 Pfi~ ff p~ ~ ff FP _¥ 1Jl!u 1,J\ 1VJ:t~ fJE ~ n~il -=r o 0c ~ 
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CN 102835460 A 12/12 §[ 

4°Cl;J(t§~t2J[W1_Ulfu&xtF&b)]n::f:-filF±~llfrilo 1m·tii!J1U'i-:i\1X (TA-LH ~) ~~~:'i= :1!J1U_S_lW~ 
!k r~ij£,oc 1. Omm/s ;i!J1Ui-:i\J£& 1. Omm/s ;1!J1U_S_J§~!k@Jfjj£,OC 2. Omm/s ;~!JlUi-:i\Ji!e~ 10mm ;~ 

@jJ 10g ;~*~~ p/250 

[0097] TPA !±B~:lt~~ : 
[0098] CD®!& :TPA !±B~~~£1s:mf)EJJ!J!~BI.J~jcjJfj1[ N *~'*~T~BI.JtX®!fi&a 
[oo99J ®$~~·ti=~* r:fjjjJ¥~~JJ an~-'='Ja-trsJ$a!JiJr%nx;B1.Jt11l001R*~' ootRm~/J, 
~~~~o 

[ 0100] ®fi1i:ff tt : ~* _t qjjjJj ~ ~ jJ !±B ~ -'=cj a1 rsJ $m ?fr% nx; I'll.] till 00 fR*~, 00 fR ffi~A, 
fi1i&~A, P].Uja,f D E~BI.J~~~~~ 0 

[010n 1JJ1□ 1-:i\~~12.~r* 1a 

[0102J * 1. ::f ~F&bBI.J)]n:,t2gi!JlU1-:i\~~ 
[0103] 

jl)!U 1:i\ ff J5'b li~flt (g) 

+~ft:WJrm m Mr 38 

.e.fJEh~~::sz::mrm:WJMr 52 

casarelli mascarpone 27 

ft l:!):l {~Jfin!ttf::WJ Mr 41 

3-:m!i:f7Ll 1 36 

3-; m!i: f7Ll 4 40 

3-; m!i: f7Ll 5 28 

$*:J5K't'±. (g • s) *r1i~t±. (g • s) 

445 309 

589 412 

356 288 

496 372 

428 291 

461 363 

342 265 

[0104] 1±1 _t* 1 BI.J 1!Jl□ i:i\~ ~ pJ ~p : * 1t SJt~ Jm! 1Jtl mH~ BI.J ~ tt T ~ t~H~ 1m ff &b ' )]n: fig t~ tt 
-'='Jrn~BI.J ~ mLl~~T~, WmLl~~T~~~;t§ 3, jtJt~~JJ'fl!1Jtl 4, ~~1Jt B! BI.J~~t~tt, i~ 
*zz~BI.J~~-=r~fflffi~~~~~~M~*o 
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Selected Gazette 

JP,53-115846,A 

f ~AJ :! Detail 
............ ..., 

Im.or.el 

*NOTICES* 
JPO .and Ill!PIT .are. not re5porisible for .any 
dam.a9es c<111sed by the. use of this tr<>ns!.ation. 
1.This docum,ent has been tran:sJate,d hy- aJmp-uteL So the transtation may not 
reflect the original preci:s~!y. 
2 _.,,...,,...;.-.;.- shows the ½'On.i whim can n:ot be tranS:!ated, 
3 .l:n the drawin:gsl any won.is are not transl-at~rl:~ 

DETAILED DESCRIPTION 
the (lescription L bHe-of-the.-imlenbon prote-Cn prize artifK:Eal color agent 2~ frie range 
aromatic-amino-add de.rivatCve of%*"""".""**., or a diff:erent ****-l·Cke amino acid s►:reen -­
the pmte:E:ri diet arbde arhfitial cotor agent Vihi:ch contains 2: :c,r n1ore. type of kind ***v- at a 
conductor. 
3. Detailed :c,~,EnEon ~t;..kemato in~ention :c,f invention relates to the new artificial color agent of 
a protein diet artid.a. 
th€. present processed n1eat.,. milhn..g products: fish meat~ and H MU, a sa-t1s3,ge~ and the 
de\.-elopment of the arhficla! color agent of a protein diet artSde that has five pi·gn:1ents to 
salted s...~!1non roe,. cod roe-, me, etc h:ow much are demanded strongly. 
The ~n· ... -entor Ss an arornatic-amino-acSd de:rivatlve whir:h finds out that different ->.,. • .,.. • .,.._"!<" -like 
amin:o #~~->.,. . .,.. . .,.._"!<"can use aromabc amino 1MJ ~~->.,._.,.._.,.._.,.._1'"-1'" as a protein prize a-rtificSal co:lor 
agent,. and c.mnpl.ete-s this @ ->.,. . .,.. .. and it uses for the- 9 pre-sent invenhon. a different _.,.._.,.._.,.._1'" -

JSke amino ad{~ de-ri1,,1ati· ... -e is constituted -- if a-mi no acid+ 7M TO carri-as out,. phenyk:::i:tanine,. 
tvr:osine,. chill K[SHIN,. Tori Bouto Hwam;if and hts:tldine are raised. 
As for the an:::,rn3'Uc-amirm-a:ci<l derivabV'e 3,nd different **"""". -!Eke an1ir1-1:, 3,c}d deri·v3,'tive 
whi-,:h are used for the present invention~ at least one hy-drag:en atom of an amino group is 
not rep!3ced at aB. 
The-.,.,.."" film of the carb:t:<::{yl group Cs carried out in a certain f:c.,rm. 
As the ~,rotected ty-pe *>I<, a pepbde t'-1:,nd witt-1 a!~:y! ester, such as methyl and ethyl, and 
other amino acid is **>i<>i<o.>:**""""."". 
t* 'fh;ere Cs no restn:cbon m the stn .. n:ture of other above-m.antCon-ed an1ino acid in th:e ,:ase- of 
adopting peptide~ for e::-::an1pl:e, the carbox.y! group may be a free state_. an:d it Cs not 
necessary to h:a:ve an amino group (- MH2}, and when it has an arnino group{ hydrogen 
atoms, such as ae:tlabon, 1nay be cani·ed out. 
PnJtein diet arbde 100 made into the L object using the amino ar.:td deri\.-ab1,,1e used for the 
pre-Sffi1t in\.-enti-on as an attifir.:tal color agent? In addition, St is at the five- to st 50 mirnmo! i1~ 
the- direchons fo~ use fa-ce a metaph,or presen • .-Sng in salt -- a prote.in priZ:.e -- 11. -- ->.,. . .,.. Si or 
-1'"-.·vv. 1 is also g.ood in a Minot ->.,.->.,. con:ductor -- St rn:ay- raJTY out,. it ma·y be n-iade a drop 
liquid condition, and m.oy inject into the inside of foodstuffs -- -.--.- -- ~~ -- the protein diet 
arbde may b£ dipped into the amine acid derivative sn!ut~on, 
Th:e ,:o!or tooo· of th.a target pmte.m diet arbde was further pr:epared, and it found out that it 
\\'as good for .aye nin.a pra~ent tenebresoe:nce further sufficiently to use together anti­
o:..:idants., such as l-ascarbic ao:d, eryth:c,rbic a,:id, those. salts., dihutylhydroxyto!uene, and 
bury!hydroxyanisole. 
\~h.an usin,~ an anti-cocEdant together: the. 3,mount used is 0.1 to 1 % machm:e anti-**** ,i.,i. to 
too obj,ict prnt,iin di<Jt artide. 
In an idea th.at it can be made ta be· abl,e, to :color for fuodsruffs by RJERIHEMOKU ex-MU 
(furr*e.mocruuate} an:d the tenehre5ee-nc.e b'l air o.x.idatinn c..an be avoided duri-ng !i.ght and 
s1:orage,. FERIHEMO chrnatimn ge-ne-ratlon ability to MACHIN {hernatint a 1netmyogJobSn 
(1netMb),. an{~ urea denaturati-on atyog:tobin was ~~->.---.,..{ed) in the- te5t tube to th:a:t of each~~ 
amip;,o 1111 conductor~ 
A FEf.UHEMO r.:hrorniurn g.en-eratinn ahil~ty test result with comp!etinn-.of-the-·work 
den.oturabon nl~'ogl·obin of an amino ar.:td derivab1,,1e is shown in Tabte 1 as the example of - ~ 

and tt ts 9. 
In the PH vote- 7,0,. tt ca-!cutated to what tlrn:e the- absorpt~on value increased the wavelen,Jth 
of the. 3lph3 band of a visibl.a ab££::,rption spectnm1 as :compared with contrast (wh.an not 
using a s3mpl.a}, an:d the R value showed it. 
It tu~ne:d out that nc an1ino acid <lefr• .. •atives oth:er than an on.a or m:c,re-tab!e e::-::an1m.ahon 
end~ aromat~c-am,ino-acid ***>i<o.>:*: or a different **""""--hke an1mo ltfderi·vahve g,enerate red 
7 ER1HEMO chromitm1. 
G:en:era:ting re.d 7 ERIHEMO chromium is confirrned an:d 3,n arom:ab:c-3,mino-acid deri~ation 
book and differ.ant ""*-h~:e. 3,mino f'R **>i<>i<o.>:-:3<- are 9. 
Hm,~-e--....,(e:r, it was also crmfirrr~ed that tr,.a amino acid from which th:e ,:arho CHIFURU gm:Llp is 
not protected does n-ot generate red R::RIHEMO r.:hromiun1. 

Page 1 of2 
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the pH condS!Jr.m: rnade to react -- 6.5 or more -- ~-"" Si -- it ;.vas pre:fer..::i:bte. 
If processed m-eat,.. such as a h.a.m and a sa:usa:ge.,.. and .,.,.."" t are used tt,geth,e.r and us-ad 
[ wheat hleac.hing agents.,. su:ch as ***'1""

1"* potash, J wEth the abo\.•e-menboned anb-oxidant 
beforE- h.e.at-treatm,ent,.. wh,e.n -t.mi:n,~ an amirm acid derivati~e fur Vih3t the rn3,rn:1:f.actucing 
stage of marine paste pmd:Llc.ts, such as """"·, ta:kffi h.eat-treutrnent,.. and heightE-ning the 
cr,l,o,ing effuct, they are preferab!e, 
Th,e, :arnount of the Ernpro\,(Cng agent used is th.1= de,~re-e- of DJ)l to D.2~½@. 
This ,,>:**"" is ,de,m:rihed in detai·t acrnrding: to an wor~:ff'iq e.-:,:a.mp!e hek~w~ 
The- color test was dor1e about worki:n,~-example l-h.Estidine rr'j,ethyl ester_. l-phenylal.a.nine. 
ethyl esterl tyrosine ethyl ests-=:r,. and HI5UCH1 rel histidine . 
. ;.--.-vv. stnrage was r.:....:::i:r:ried out -- :it preser,,tes ins.alt, while an: e<.Jg will be thawed at a roon:1 
temperature on the occasion of pure v.-"\ the .eg.g grain IoOff will be in1men1,e{~ in underwater 
[ containing salt 127 and a samp!e / 1S-m J and hand return wiH be c.anied out at a room 
temperature for about 3 to 4 hours,. if ff. obtains: l'becmne empt-r"\ and: there are nut rinsing 
aft~r a :fri~nd and a water break cnconut -- it carne out'f p-ut into sm,a;H Chatais. a:nd stored in 
th<" rnfriger;itor b<"forn and behind 5C 
The ~nside whir:h d:o~s not contact the sutface porttun which touches the air of an egg grain 
dir«ctly was independently filled in the standard mil of path Jo~~, u;;ing Nippon Oer;;;hoku 
colocim:etry ""***** IJD-1010\~ ... the R value was measur:e:d and the coktr tone of a re:d 
system of ,:o!onn:g of cod roe \,~as ev3hJ.ated. 
A resuR is shown in Table 2 an<l it Es a round head. 

[Traoolation dor,e. J 
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PURPOSE: To obtain a herne 1ron containing food useful for preparation of curry, etc._, 
v .. iithout !os1ng color tone and f!avor essential 1n a food by rnixing a heme iron, an 
emu!s!fier, paprlka p1gn1ent and ginger, etc_, and blending v./lth fats and oils under 
heating. CONST!TUT!ON: Tt11s herne iron-containing food is obtained by mixing a 
heme iron sud1 as a material derived frorn an enzyrno!\tsis of hemoglobin preferab1y in 
an amount of i _0-5.0ppm \Nith an emu!stfler such as fatty add ester of sugar, paprika 
pigment and ginger and/or garlic and blending fats and oils such as com oil or starch 
such as '-iVheat flour there\Nith under heating_ 
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Espacenet - Bihliogrnphic data 

FOOD MATERIAL CONTA!I\HNG HEME !RON AND METHOD FOR. PR.ODUCiNG 
THE SAME 

lnventor(s}: TANAKA KENICHI; IGARASHI OSAMU ± {TANAKA KENICHI, ; 
IGARASHI OSAMU) 

Page 1 of 1 

Applicant{s): EKOOPASU LAB KK; IDEM!TSU TECHNOFINE CO LTD± 
(EKOOPASU LABORA TORIES:KK, ; !DEMITSU TECHNOFINE CO 
LTD) 

Classification: 

Application 
number: 

- international: 
- cooperative: 
JP20100157321 20100709 

Priority number JP20100157321 20100709 
(s}: 

Abstract .of JP201W'16336 (A) 

A23L1l30 

Global Dossier 

PROBLEPA TO BE SOLVED: To provide a food materlal containing a high density 
heme iron of '-<Vhich co!or or aroma is easily rnodu!ated, and to provide a rnethod for 
easBy and etfoctive!y pmdudng the food rnateria! containing the high density heme 
iron, ;SOLUTlDN: The food material containing the heme iron is made by crushing a 
dried fish rneat The food rnateria! containing the herne iron is rnade b\i crushing a 
rernairnng extraction after that the dried meat is extrncted \N'!lh hot vvater. An average 
partide dian1eter of the food material containing the heme iron ranges from 1 [n1u]m to 
1,000 [rnu]rn, ;COFYRlGHT: (C)20'12,JF'O&lfiPiT;PROBLEi'v1 TO BE SOLVED: To 
provide a food rnateria! containing a high denstty heme iron of '-<Vhich co!or or aroma is 
easily moduiated, and to provide a n1ethod for easily and effectively producing the food 
matenal containing the high density herne imn,SOLUTlON: The food rnateria! 
containing the heme iron is n1ade by crushing a dried flsh meat. The food material 
containing the heme iron is n1ade by crushing a remaining extraction after that the dried 
rneat is extracted vvith hot vvater. An average particle diameter of the food rnateriai 
containing the heme iron ranges from 1 [mu]m to ·1,000 [mu]m. 

https://\vor1dwide.espacenet.conv'publicationDetails.ihiblio?DB=EPODOC&II=0&NTI=3& .. , 8/15/2017 
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New Applications Under 35 U.S.C. 111 
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National Stage of an International Application under 35 U.S.C. 371 
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and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
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the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor : 
Serial No. 
Filed 
Title 

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

Rachel Fraser Art Unit 1791 
15/398,479 Examiner Elizabeth A Gwartney 
January 4, 2017 Conf. No. 2358 
METHODS AND COMPOSITIONS FOR AFFECTING THE 
FLAVOR AND AROMA PROFILE OF CONSUMABLES 

Alexandria, VA 22313-1450 

SUPPLEMENTAL REPLY TO ACTION OF APRIL 14, 2017 

Please consider the following reply. 
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Amendments to the Specification: 

Attorney Docket: 38767-0015002 / Meat3CON 

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, ox, 

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, ox, 
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Attorney Docket: 38767-0015002 / Meat3CON 

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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Attorney Docket: 38767-0015002 / Meat3CON 

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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Attorney Docket: 38767-0015002 / Meat3CON 

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 (~FIG. 

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). 



Motif Exhibit 1002, Page 948 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

First Named Inventor : 
Serial No. 
Filed 
Page 

Rachel Fraser 
15/398,479 
January 4, 2017 
6 of20 

Amendments to the Drawings: 

Attorney Docket: 38767-0015002 / Meat3CON 

Please replace the original FIG. 2 with the Replacement Sheet filed herewith. 
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1. - 30. (Canceled) 

Attorney Docket: 38767-0015002 / Meat3CON 

31. (Currently Amended) A food flavor additive composition comprising: 

a) an isolated heme-containing protein; 

b) a compound sugar, sugar aleohol, sugar aeia, or sugar Elerivati,,e ::;elected 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, selenoeysteine, thiamine, methionine, and 

mixtures of two or more thereof; 

wherein the flavor additive composition contains no animal products tissue Elerivea 

eom13onents; and 

1.vherein the flavor aaaitive eom13osition is 13aekagea ana is in the form of a liEJ:uiEl, a gel, 

an emulsion, a 13ovtEler, or a eouillon euee 

wherein cooking the food flavor additive composition results in the production of at least 

two volatile compounds which have a meat-associated aroma. 

32. (Canceled)The fooa flavor aaaitive eom13osition of elaim 31, wherein the heme 

eontaining protein is present in an amount between aeout 0.01% and aeout 5% ey weight 

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, aH emulsioH or a gel 

composition. 

36. (Currently Amended) The food flavor additive composition of claim 31, wherein 

the heme-containing protein is a plant, a mammaliaH, 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, praline, 

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. 



Motif Exhibit 1002, Page 951 of 1290

Case No.: IPR2023-00209 
U.S. Patent No. 9,943,096

First Named Inventor : 
Serial No. 
Filed 
Page 

Rachel Fraser 
15/398,479 
January 4, 2017 
9 of20 

Attorney Docket: 38767-0015002 / Meat3CON 

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 l 50°C for at 

least 1 minute. 

43. (Canceled)The food flavor additive eom13ositioH of elaim 41, v;hereiH the heme flavor 

reaetioH miJ,ture has a meaty flavor aHd/or meaty aroma duriHg the heatiHg of step 13) aHd/or the 

food flavoriHg additive eom13ositioH has a meaty flavor aHd/or meaty aroma after the heatiHg of 

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, j oj oba 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 ofa 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, Ian Lodovice and Teresa Lavoie on August 14, 2017. 

Applicants also acknowledge the courtesy extended by Examiner Gwartney for the telephonic 

interview with Applicants' representatives, Ian 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. 

El ecti on/Restriction 

Applicant acknowledges and thanks Examiner Gwartney for the telephone conversation 

on April 6, 2017 with Applicant's representative Ian 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 A23L27/00. 

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 A23L13/426. 

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 U.S.C. § 112 

Claims 31-58 stand rejected under 35 U.S.C. § 112 (pre-AIA), 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." AriadPharm., Inc., JO 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." 

AriadPharm 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, 

praline, 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: I. 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. l 109-

l l 12)("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. 

Date: September 24, 2017 ___ _ 

Customer Number 26191 
Fish & Richardson P.C. 
Telephone: (617) 956-5972 
Facsimile: (877) 769-7945 

61554863.doc 

Respectfully submitted, 

/Ian J.S. Lodovice/ 

Ian J. Lodovice 
Reg. No. 59,749 
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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 having 
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 of providing flavoring agents which 
closely simulate the flavor and aromatic characteristics of 
cooked meat has long been recognized. Such flavoring agents may, 
for example, be employed with non-meat sources of protein so as 
to 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 organoleptic 
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 

sulfur-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 0£ 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 

during 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 fatty unsaturated aldehydes and ketones . 
• 

These carbonyl compounds then 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 endogenous 

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 ~mine 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 lipid 

material is quite unexpected and co~trary to what would be 

predicted by those skilled in the art. Thus, it has long been 

recognized that lipid oxidation is a major cause of deterioration 
• 

in meat1 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 (~, polyphosphates, citric acid, ascorbic acid and 

EDTA}, phenolic antioxidants (propyl gallate, BHA and BHT), 

tocopherols, vacuum 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 




