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exclusively from animal sources and its intake has been shown to have a positive 
correlation with iron status (p. 1520/Results and Discussion). Proulx et al. teach 
that the incorporation of animal sourced heme iron is often unfeasible because of 
economic costs and because cultural and religious barrier forbid the consumption 
of meat (p. 1520-1521/Results and Discussion). 

(OA at pages 8-9). In essence, the Office has defined a problem (iron deficiency as a major 

nutritional problem) and points to Proulx as motivation (i.e., a solution) to add leghemoglobin to 

any and every food composition, regardless of I) which food types might benefit from iron 

fortification and 2) the matrix of the food to be fortified. This broad application of Proulx goes 

too far. Proulx does not mention or provide any relevant data for meat analogs which might 

benefit from iron fortification, and certainly never discusses fortifying any type of meat analog 

or meat alternative (variously referred to as meat substitutes, meat replicas and/or protein-based 

non-meat alternatives). "Defining the problem in terms of its solution reveals improper hindsight 

in the selection of the prior art relevant to obviousness." Monarch Knitting Machinery Corp. v. 

Sulzer Marat GmbH, 139 F.3d 877,881 (Fed.Cir.1998). 

Moreover, one of ordinary skill would understand from Proulx' s own later teachings that 

the inclusion of iron can cause changes in the organoleptic qualities of a food, including causing 

the food to taste bad through oxidative rancidity. For example, the Proulx Thesis discloses that 

"[i]ron compounds should be added to the level up to which they do not change the organoleptic 

qualities of the food, usually between 20 ppm and 40 ppm" (see page 29; emphasis added). In 

addition, the Proulx Thesis states that "[f]ortification [with] iron has a potential negative effect 

on organoleptic quality of maize products, in that soluble forms of iron can cause oxidative 

rancidity" (see page 20; emphasis added). In sum, Proulx does not provide any instructions or 

guide posts for one of ordinary skill in the art to add the Proulx heme-containing protein to a 

meat analog, but instead implicitly cautions those skilled in the art against doing so. 

C. The prior art does not recognize there is a problem o[iron deficiency in of meat 

analogs or other meat alternatives. 

At the time the present application was filed, iron supplementation of meat analogs or 

meat alternatives was not a recognized problem in the art. As shown above, Hsieh and Proulx 

are silent with respect to either the problems of iron deficiency or the need for iron 

supplementation or fortification in meat analogs. Other published literature, as discussed below, 
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confirms the conclusion that iron supplementation of meat analogs or meat alternatives was not a 

recognized problem to the skilled artisan. 

Asgar et al. (2010, Comprehensive Rev. Food Sci. Food Safety, 9:513-29; hereafter 

"Asgar"), which provides a self-described "comprehensive" review (see the "Acknowledgments" 

section on page 525) of non-meat protein sources that can be used in meat extenders and meat 

analogs, contains no mention of a need for iron supplementation, not even in the section entitled 

"Advantages and disadvantages of nonmeat protein" (see page 516). Significantly, Asgar never 

mentions including iron or a heme-containing protein in a meat analog, for any reason. In fact, 

Table 3, which provides "typical meat analog ingredients and their purpose," (page 522 of Asgar; 

originally from Egbert and Borders 2006) and includes both flavors and coloring agents, does not 

include any sources of iron, let alone mention a heme-containing protein. 

Van den Briel et al. (EP 1759593; hereafter "Van den Briel") describes a minced meat 

analog that includes fibers made with proteins and cross-linked polysaccharides; some of which 

are white-colored and others of which are coated with a fat that includes a red coloring substance 

(see, for example, paragraphs [0008], [0009], [0014] and [0019]). Van den Briel is completely 

silent with respect to iron supplementation. Significantly, Van den Briel describes the 

desirability of the red coloring substance to "discolour when subjected to severe heating 

conditions, such as those employed in shallow frying, deep frying or roasting" (see paragraph 

[0021]) and, in the same paragraph, describes that a "particularly suitable red colouring 

substance that exhibits this kind of discolourisation behavior is betanin" in the form of beet 

extract (see paragraph [0021]). While clearly demonstrating the desirability of including a 

colorant in the compositions that would change upon cooking, Van den Briel nevertheless does 

not disclose using iron or heme proteins as potential meat colorants. 

Further, Rolan et al. (US 2008/0268112; hereafter "Rolan") is directed toward a "Ground 

Meat and Meat Analog Compositions Having Improved Nutritional Properties" (see the title). 

Although clearly focused on providing ground meat and meat analog compositions having 

improved nutritional properties, Rolan is silent with respect to the desirability of including an 

iron supplement in a meat analog, and is similarly silent regarding the issue of iron 

bioavailability in a meat analog or meat alternative, despite the fact that Rolan discusses various 

other nutritional aspects of meat and meat analogs. See, for example, paragraphs [003 8], [0092] 
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and [O 100] in Rolan. Indeed, according to Rolan, "the ground meat compositions of the 

invention have improved nutritional properties, such as reduced fat and cholesterol, without 

sacrificing the flavor, texture, mouth feel, and aroma of ground animal meat" (paragraph [0017]), 

yet the desirability of including an iron source for any purpose, such as for its nutritional 

supplementation value, for flavor, or for coloring is not discussed. 

II. The Office has not met its prima facie burden of establishing a reasonable expectation of 

success in modifying Hsieh with Proulx. 

The Office has not met its burden in establishing that the skilled artisan would have a 

reasonable expectation of success in using a heme-containing protein to achieve iron 

supplementation of a consumable product as presently claimed. In fact, a skilled artisan would 

not have had a reasonable expectation of success in modifying the meat analog of Hsieh to 

include the leghemoglobin of Proulx at least because a skilled artisan would have understood: 

A The effect of the food matrix on the bioavailability of iron was unpredictable; and 

B. The effect of a heme-containing protein on the organoleptic properties of a food 

product was unpredictable, if not expected to be likely negative. 

A. The effect of the food matrix on the bioavailability of iron was unpredictable. 

The Office-cited reference, Hsieh, as well as a number of Applicants-cited references, 

including Asgar, Van den Briel and Rolan, all are silent with respect to the desirability of 

including an iron supplement in a meat analog or meat alternative, and all are similarly silent 

regarding the issue of iron bioavailability in a meat analog or meat alternative, despite the fact 

that each of those references discuss various nutritional aspects of meat and meat analogs. See, 

for example, paragraph bridging pages 513-514 in Asgar; paragraph [0002] in Van den Briel; 

and paragraphs [0038], [0092] and [0100] in Rolan. 

Proulx does not cure these deficiencies of Hsieh; similarly, Proulx does not cure the 

deficiencies of Asgar, Van den Briel, or Rolan. As discussed herein, the particular type of food 

(e.g., the food matrix) is an important factor in determining the bioavailability of iron. 

Accordingly, it would not have been reasonably predictable to the skilled artisan from Hsieh ( or 

Asgar, Van den Briel or Rolan) that the leghemoglobin of Proulx would effectively function as 

an iron fortificant in any food product, much less the meat analog of Hsieh. Thus, the skilled 
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artisan would have not had a reasonable expectation of success in so modifying the meat analog 

of Hsieh for the purpose of supplementing its iron content. 

The Office has failed to provide a specific or credible explanation as to why a person of 

ordinary skill would have reasonably expected the leghemoglobin disclosed in Proulx to be 

bioavailable in the food matrix described by Hsieh (e.g., a meat analog). In particular, the Office 

has dismissed, or selectively ignored, Proulx' s own admission that "the bioavailability of iron 

fortificants is often decreased due to the presence of inhibitors within the food matrix" and the 

consequent effect of such a statement on the understanding and motivation of a person of 

ordinary skill in the art (see page 1518, first paragraph of the Introduction). 

Even more importantly, Applicants note that the same author, in a later publication, 

expressed doubt as to whether leghemoglobin would perform efficiently as a fortificant in other 

food matrices. For example, the Proulx Thesis states that there is "no consensus regarding best 

practices in fortification, especially in maize. This lack of consensus is based on the lack of food 

matrix characterization and its effect on fortification" (page 19) ( emphasis added). According to 

the Proulx Thesis, "[i]ron has a complex absorption pathway confounded by extraneous factors 

in the diet" (page 5). The Proulx Thesis also states that, "[o]f all the nutrients used for maize 

fortification, none provides as much challenge for success as iron" (page 19) ( emphasis added). 

Indeed, according to the Proulx Thesis: 

The challenge of iron fortification, as in many fortification interventions, is the 
optimization of the fortification scheme in terms of bioavailability, acceptability 
and cost. Iron compounds have a variety of issues in regards to all of the above 
criteria, and particularly with respect to bioavailability in that it is highly 
variable based on the solubility of the iron itself, and is compounded by 
interactions with fiber, phytate and proteins in the food matrix, all of which 
inhibit the absorption of the iron. On the other hand, food matrix interactions 
may enhance iron availability through chelating agents, protein binding, and pH 
effects. 

Paragraph bridging pages 19-20 ( citations omitted) ( emphasis added). 

Further, Uauy et al. (2002, J. Nutr. 132:849S-52S; hereafter "Uauy;" copy enclosed), 

which is a lengthy discussion of the technical and practical barriers to iron fortification, indicates 

that the "most absorbable iron compounds are most reactive with the food matrix [which] limits 

the amount of iron added to foods and determines in practice their potential biological impact" 
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(see the right column on page 849S). With respect to iron fortification of condiments and sauces, 

Uauy indicates that the use of "high bioavailability iron compounds is limited by the matrix" (top 

of right column on page 850S) and, with respect to iron fortification of cereals, Usuy indicates 

that there are "two major technical constraints when cereals are selected as vehicles: high levels 

of phytic acid and the extreme sensitivity of unsaturated fat to oxidation during storage in the 

presence of highly reactive forms of iron (ferrous sulfate or fumarate)" (right column on page 

850S under the "Complementary foods" heading). 

Thus, neither the cited references nor contemporaneous art related to iron 

supplementation provided a reasonable expectation of success to the skilled artisan that 

modifying the meat analog of Hsieh with the leghemoglobin of Proulx would have increased the 

bioavailability of iron in the final product. This is particularly true, when, based on Proulx' s own 

words, the skilled artisan would have understood there to be a lack of a consensus in the art on 

iron fortification practices due to a lack of an understanding of any particular food matrix's 

effect on fortification. 

B. The effect of a heme-containing protein on the organoleptic properties of a food 

product was unpredictable, if not expected to be likely negative. 

A person having ordinary skill in the art would not have had a reasonable expectation of 

success that inclusion of leghemoglobin in any of the meat analogs or meat alternatives of the 

cited prior art would have resulted in a food product having acceptable organoleptic properties. 

A skilled artisan would have known that "iron is the most problematic mineral to add to foods" 

and that "[m]any of the compounds used as iron fortificants cause unacceptable color and flavor 

changes in the foods that are being fortified" (Richins et al., 2008, Cereal Chem., 85:561-5; 

second full paragraph; copy enclosed). 

As discussed, above, the Office acknowledged that Hsieh is silent with respect to a heme­

containing protein. In fact, Hsieh is silent with respect to any heme-containing protein. With 

respect to altering organoleptic properties, Hsieh simply discloses lists of flavoring agents that 

can be included in a meat analog (see paragraph [0090]), coloring agents that can be included in 

a meat analog (see paragraphs [0086] - [0087]), and vitamins and minerals as well as "additional 

ingredients" that can be included in a meat analog (see paragraphs [0059] - [0062] and [0092]). 

Notably, none of these lists includes iron in any form, let alone in a heme-containing protein. 
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The cited Proulx reference is silent regarding any predictable effect of leghemoglobin on 

the organoleptic properties of any given food matrix, particularly that of a meat analog of Hsieh 

or a consumable food product as claimed herein. The Proulx Thesis, however, discloses that 

"[i]ron compounds should be added to the level up to which they do not change the organoleptic 

qualities of the food, usually between 20 ppm and 40 ppm" (see page 29; emphasis added). In 

addition, the Proulx Thesis states that "[f]ortification [with] iron has a potential negative effect 

on organoleptic quality of maize products, in that soluble forms of iron can cause oxidative 

rancidity" (see page 20; emphasis added). Accordingly, given such statements, particularly 

when taken in context with the above Proulx statements regarding the lack of consensus on the 

effects of a food matrix on bioavailability of iron, a skilled artisan would not have been 

motivated to include leghemoglobin in a food product with any reasonable expectation of 

success that the organoleptic properties of the food product would not be adversely affected. 

Indeed, a person having ordinary skill in the art would understand that heme iron has 

been associated in the art with oxidation and off-flavors in meat. Also as discussed above, 

Calkins et al. discloses that"[ o ]ff-flavor intensity [ ] was significantly related to pH and heme 

iron". Yancey et al. discloses that their results "suggest that livery flavor may be related to total 

iron content in the gluteus medius, and to myoglobin concentration in the infraspinatus, psoas 

major, and gluteus medius muscles." And Brewer discloses that "[h ]eme iron facilitates lipid 

oxidation producing peroxides which are enzymatically decomposed by catalase producing a 

variety of compounds, some of which contribute off-flavors" ((2006, "The Chemistry of Beef 

Flavor-Executive Summary," National Cattlemen's Beef Association, #12814), see page 10). 

Given the above art related to the negative organoleptic properties that are associated 

with heme-containing proteins, including oxidation, rancidity, and the production of off-flavors, 

a person of ordinary skill in the art would not have had a reasonable expectation of success that 

including a heme-containing protein in a meat analog or meat alternative would result in a food 

product having an acceptable organoleptic profile. In fact, a skilled artisan more likely would 

have been concerned that including a heme-containing protein would result in the production of 

undesired organoleptic properties. 
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As described in the present application, Applicants have discovered that the addition of a 

plant heme-iron-containing protein to a non-animal-based meat replica provides several 

unexpected advantages including, for example, imparting, after cooking, a beef-like flavor. Prior 

to the present application, a skilled artisan would have had no expectation that the addition of a 

heme-iron-containing protein to a non-animal-based meat replica would result in this beneficial 

characteristics. In fact, as discussed above, a person of ordinary skill, based on the prior art, 

would not only have had no motivation to add such a heme-iron containing protein to a meat 

replica, but also would have had no reasonable expectation of success in so doing, because 

he/she would have understood that such a heme-iron containing protein would I) likely 

adversely impact the organoleptic properties of the meat replica; and 2) not predictably result in 

bioavailable iron in a meat replica matrix. 

For these reasons at least, a prima facie case of obviousness has not been made. 

Accordingly, Applicants respectfully request that the rejection of the pending claims under 35 

U.S.C. § 103 be withdrawn. 
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CONCLUSION 

In light of the arguments made herein, Applicants submit that the pending claims are 

patentable and request early and favorable action thereon. If the Examiner feels it would further 

prosecution of the present case, he is invited to telephone the undersigned at (617) 956-5972. 

Applicants do not concede any positions of the Office that are not expressly addressed 

above, nor do applicants concede that there are not other good reasons for patentability of the 

presented claims or other claims. Specifically, applicants do not concede that the cited 

references disclose the limitations of the independent or dependent claims. 

The fees for extensions of time for three months are 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: January 12, 2017 

Customer Number 26191 
Fish & Richardson P.C. 
Telephone: (617) 956-5972 
Facsimile: (877) 769-7945 

61344888.doc 

Respectfully submitted, 

/Ian J.S. Lodovice, Reg. No. 59,749/ 
Ian J. Lodovice 
Reg. No. 59,749 
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1791 
Elizabeth A. 
Gwartney 

Conf. No. 8501 
Title METHODS AND COMPOSITIONS FOR CONSUMABLES 

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

INFORMATION DISCLOSURE STATEMENT 

Please consider the reference listed on the enclosed PTO-1449 Form. Non-patent 

literature is 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. 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: /January 19, 2017/ 

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

61425973.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 38767-0010001 14/796,970 

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)) July 10, 2015 1791 

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

Initial ID Number Date Patentee Class Subclass If Appropriate 

Forei n Patent Documents or Published Forei Ii cations 
Examiner Desig. Document Publication Country or Translation 

Initial ID Number Date Patent Office Class Yes No 

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

Initial ID Document 
Cott et al., "The 'Impossible' Veggie Burger: A Tech Industry Answer to the Big Mac," Business 

1. 
Day, January 13, 2017, retrieved on 01/17/2017, 
<https:/ /mobile.nytimes.com/2017/01/13/business/veggie-burger-impossible-
burger.html?referer=http://www.dmdgereport.com/>, 7 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 



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

Motif Exhibit 1148, Page 2088 of 3341

Electronic Patent Application Fee Transmittal 

Application Number: 14796970 

Filing Date: 1 0-Jul-2015 

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES 

First Named Inventor/Applicant Name: Marija Vrljic 

Filer: M. Angela Parsons/Shannon Glaeser 

Attorney Docket Number: 38767-0010001 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



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

Motif Exhibit 1148, Page 2089 of 3341

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 180 



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

Motif Exhibit 1148, Page 2090 of 3341

Electronic Acknowledgement Receipt 

EFSID: 28104959 

Application Number: 14796970 

International Application Number: 

Confirmation Number: 8501 

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES 

First Named Inventor/Applicant Name: Marija Vrljic 

Customer Number: 26191 

Filer: M. Angela Parsons/Shannon Glaeser 

Filer Authorized By: M. Angela Parsons 

Attorney Docket Number: 38767-0010001 

Receipt Date: 19-JAN-2017 

Filing Date: 1 0-JUL-2015 

Time Stamp: 11:56:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $180 

RAM confirmation Number 011917INTEFSW00011244061050 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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U.S. Patent No. 10,039,306

Motif Exhibit 1148, Page 2091 of 3341

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

70292 

1 
Information Disclosure Statement (IDS) 

Transmittal.pdf no 1 
Form (SB08) 

311107de0Sc4aea2d3f8dc7eaaa8Saea234c 
OSaf 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

121889 

2 
Information Disclosure Statement (IDS) 

1449.pdf no 1 
Form (SB08) 

ccbe bed Sf9cd3 3 d87 6ba8ca4a5 3 244 bf01 e 
4cfc 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

1529112 

3 Non Patent Literature Cott_2017.pdf no 7 
0b1c2aeb0d196de1168e72e6075717b599 

524Sdb 

Warnings: 

Information: 

30810 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
e36bd82e9402f3b0f8edc5b108bb5d11484 

71b1d 

Warnings: 

Information: 

Total Files Size (in bytes) 1752103 
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U.S. Patent No. 10,039,306

Motif Exhibit 1148, Page 2092 of 3341

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 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. 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306
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Attorney Docket No.: 38767-0010001 / M2CON-Track 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor : 
Serial No. 
Filed 

Marija Vrljic 
14/796,970 
July 10, 2015 

Art Unit 
Examiner 

1791 
Elizabeth A. 
Gwartney 

Conf. No. 8501 
Title METHODS AND COMPOSITIONS FOR CONSUMABLES 

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

INFORMATION DISCLOSURE STATEMENT 

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

literature reference is 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. 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: /February 7, 2017/ 

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

61434576.doc 

Respectfully submitted, 

/M. Angela Parsons/ 

M. Angela Parsons, Ph.D. 
Reg. No. 44,282 
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Motif Exhibit 1148, Page 2094 of 3341

Sheet _l_ of _l_ 

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. I Application No. 
Patent and Trademark Office 38767-0010001 14/796,970 

Information Disclosure Statement Applicant 

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

(37 CFR §1.98(b)) July 10, 2015 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 Applications 
Examiner Desig. Document Publication Country or Translation 

Initial ID Number Date Patent Office Class Subclass Yes No 

-- -- --

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

Initial ID Document 

1. 
Lombardi et al., "Total Heme and Non-heme Iron in Raw and Cooked Meats," Journal of Food 
Science, 67(5):1738-1741 (2002) 

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 



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

Motif Exhibit 1148, Page 2095 of 3341

Electronic Patent Application Fee Transmittal 

Application Number: 14796970 

Filing Date: 1 0-Jul-2015 

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES 

First Named Inventor/Applicant Name: Marija Vrljic 

Filer: M. Angela Parsons/Shannon Glaeser 

Attorney Docket Number: 38767-0010001 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



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

Motif Exhibit 1148, Page 2096 of 3341

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 180 



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

Motif Exhibit 1148, Page 2097 of 3341

Electronic Acknowledgement Receipt 

EFSID: 28282155 

Application Number: 14796970 

International Application Number: 

Confirmation Number: 8501 

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES 

First Named Inventor/Applicant Name: Marija Vrljic 

Customer Number: 26191 

Filer: M. Angela Parsons/Shannon Glaeser 

Filer Authorized By: M. Angela Parsons 

Attorney Docket Number: 38767-0010001 

Receipt Date: 07-FEB-2017 

Filing Date: 1 0-JUL-2015 

Time Stamp: 10:02:11 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $180 

RAM confirmation Number 020717INTEFSW00009283061050 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

70282 

1 
Information Disclosure Statement (IDS) 

Transmittal.pdf no 1 
Form (SB08) 

e5c6acb4a 1 c8dad 1 0c51047fd8cef145e97c 
9763 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

120272 

2 
Information Disclosure Statement (IDS) 

1449.pdf no 1 
Form (SB08) 

a3a 1 e8bfacb 1 e39350bdbc16024c103f858c 
a1b9 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

379677 

3 Non Patent Literature Lombardi_2002.pdf no 4 
34d 54e0d c98819 3 a4d e b4 3 7a 7 cc9 b4aa99~ 

2d49c 

Warnings: 

Information: 

30810 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
9496e378349e9398bff4531 090927fe3d 19 

Sfac 

Warnings: 

Information: 

Total Files Size (in bytes) 601041 



Case No.: IPR2023-00209 
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Motif Exhibit 1148, Page 2099 of 3341

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 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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Attorney Docket No.: 38767-0010001 / M2CON-Track 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor : 
Serial No. 
Filed 

Marija Vrljic 
14/796,970 
July 10, 2015 

Art Unit 
Examiner 

1791 
Elizabeth A. 
Gwartney 

Conf. No. 8501 
Title METHODS AND COMPOSITIONS FOR CONSUMABLES 

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

INFORMATION DISCLOSURE STATEMENT 

Please consider the reference listed on the enclosed PTO-1449 Form. A non-patent 

literature reference is 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. Please apply any 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: /February 15, 2017/ 

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

61439323.doc 

Respectfully submitted, 

/M. Angela Parsons/ 

M. Angela Parsons, Ph.D. 
Reg. No. 44,282 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306
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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 38767-0010001 14/796,970 

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)) July 10, 2015 1791 

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

Initial ID Number Date Patentee Class Subclass If Appropriate 

Forei n Patent Documents or Published Forei Ii cations 
Examiner Desig. Document Publication Country or Translation 

Initial ID Number Date Patent Office Class Yes No 

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

Initial ID Document 
Aubrey, "Food For Thought: Saving The Planet, One Burger At A Time: This Juicy Patty Is Meat-

1. 
Free," The Salt, February 11, 2017, retrieved on February 14, 2017, retrieved from 
<http://www.npr.org/sections/thesalt/2017 /02/11/51454443 l/saving-the-planet-one-burger-at-a-
time-this-juicy-patty-is-meat-free>, 14 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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U.S. Patent No. 10,039,306

Motif Exhibit 1148, Page 2102 of 3341

Electronic Patent Application Fee Transmittal 

Application Number: 14796970 

Filing Date: 1 0-Jul-2015 

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES 

First Named Inventor/Applicant Name: Marija Vrljic 

Filer: M. Angela Parsons/Shannon Glaeser 

Attorney Docket Number: 38767-0010001 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



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

Motif Exhibit 1148, Page 2103 of 3341

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 180 



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

Motif Exhibit 1148, Page 2104 of 3341

Electronic Acknowledgement Receipt 

EFSID: 28359722 

Application Number: 14796970 

International Application Number: 

Confirmation Number: 8501 

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES 

First Named Inventor/Applicant Name: Marija Vrljic 

Customer Number: 26191 

Filer: M. Angela Parsons/Shannon Glaeser 

Filer Authorized By: M. Angela Parsons 

Attorney Docket Number: 38767-0010001 

Receipt Date: 15-FEB-2017 

Filing Date: 1 0-JUL-2015 

Time Stamp: 10:50:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $180 

RAM confirmation Number 021517INTEFSW00008137061050 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

70293 

1 
Information Disclosure Statement (IDS) 

Transmittal.pdf no 1 
Form (SB08) 

456aec0Sfd8f0c1f53892d30fbe07d4cdf9e5 
929 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

121298 

2 
Information Disclosure Statement (IDS) 

1449.pdf no 1 
Form (SB08) 

d96a9defcc04a2985Sc22d51216c3e81219 
b8920 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

2445147 

3 Non Patent Literature Aubrey_2017.pdf no 14 
de bSd af62 4d 2 76cf4d4048a 1 c2780a0ee5 5 

8Se63 

Warnings: 

Information: 

30809 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
e60139bfb6a341 bda7d641 bdd54396e4cai 

Sc5a9 

Warnings: 

Information: 

Total Files Size (in bytes) 2667547 
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U.S. Patent No. 10,039,306

Motif Exhibit 1148, Page 2106 of 3341

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 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. 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306
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Attorney Docket No.: 38767-0010001 / M2CON-Track 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor : 
Serial No. 
Filed 

Marija Vrljic 
14/796,970 
July 10, 2015 

Art Unit 
Examiner 

1791 
Elizabeth A 
Gwartney 

Conf. No. 8501 
Title METHODS AND COMPOSITIONS FOR CONSUMABLES 

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

INFORMATION DISCLOSURE STATEMENT 

Please consider the reference listed on the enclosed PTO-1449 Form. A non-patent 

literature reference is 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. Please apply any 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: /March 3 2017/ 

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

61445078.doc 

Respectfully submitted, 

/M. Angela Parsons/ 

M. Angela Parsons, Ph.D. 
Reg. No. 44,282 
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U.S. Patent No. 10,039,306

Motif Exhibit 1148, Page 2108 of 3341

Sheet _l_ of _l_ 

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. I Application No. 
Patent and Trademark Office 38767-0010001 14/796,970 

Information Disclosure Statement Applicant 

by Applicant Impossible Foods Inc. 
(Use several sheets if necessary) Filing Date 

(37 CFR §1.98(b)) July 10, 2015 
I Group Art Unit 

1791 

Examiner 
Initial 

Desig. 
ID 

Document 
Number 

U.S. Patent Documents 
Publication 

Date Patentee Class Subclass 
Filing Date 

If Appropriate 

Foreign Patent Documents or Published Foreign Patent Applications 
Examiner I Desig. I Document I Publication I Country or I I I Translation 

Initial ID Number Date Patent Office Class Subclass I Yes I No 

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

Initial ID Document 
Chau, "Uncanny Patty," The Ringer, February 27, 2017, retrieved on February 28, 2017, retrieved 

1. from <https://theringer.com/impossible-burger-last-meal-on-earth-week-food-
f9fl4acdb99d#.vocb2hi6e>, 19 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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U.S. Patent No. 10,039,306
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Electronic Patent Application Fee Transmittal 

Application Number: 14796970 

Filing Date: 1 0-Jul-2015 

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES 

First Named Inventor/Applicant Name: Marija Vrljic 

Filer: M. Angela Parsons/Adam Schunk 

Attorney Docket Number: 38767-0010001 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



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

Motif Exhibit 1148, Page 2110 of 3341

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 28523601 
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1. The present application is being examined under the pre-AIA first to invent provisions. 

2. The Amendment filed January 12, 2017 has been entered. Claims 53-55 are new. 

Claims 1-5, 7-9, 11, 12, 32-43 and 45-55 are pending. 

Claim Objections 

3. Claim 55 is objected to because of the following informalities: Claim 55 contains two 

period punctuation marks at the end of the sentence. Appropriate correction is required. 

Claim Rejections - 35 USC§ 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. l 12(a): 

(a) IN GENERAL-The specification shall contain a written description of the invention, 
and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same, and shall set forth the best mode contemplated by the inventor or joint inventor 
of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the 
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 53-55 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first 

paragraph, as failing to comply with the written description requirement. The claim(s) 

contains subject matter which was not described in the specification in such a way as to 

reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, or 

for pre-AIA the inventor(s), at the time the application was filed, had possession of the 

claimed invention. 
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New claim 53 recites "incorporating into the meat replica matrix of the consumable 

product, a sugar, sugar alcohol, sugar acid or sugar derivative; and at least one sulfur 

compound." 

In this case there is support for claiming that the meat replica may comprise sugars 

including monosaccharides, sugar alcohols, oligosaccharides, polysaccharides, sugar acids and 

sugar derivatives ([0154]) and the meat replica may comprises flavor precursor mix with specific 

combinations of sugars, amino acids and salts (see [0454]/Table 5) and [0475]/Table 8). There is 

no support for claiming incorporating, into the meat replica matrix of the consumable product, 

any combination of sugars and sulfur compounds. Moreover, while there is support for claiming 

sulfur compounds including methionine, cysteine and thiamine, when used in combination as 

part of a flavor precursor mix, there is no support for claiming any sulfur compound. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

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

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under pre­

AIA 35 U.S.C. 103(a) are summarized as follows: 

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

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

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

8. This application currently names joint inventors. In considering patentability of the 

claims under pre-AIA 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were made 

absent any evidence to the contrary. Applicant is advised of the obligation under 37 CPR 1.56 to 

point out the inventor and invention dates of each claim that was not commonly owned at the 

time a later invention was made in order for the examiner to consider the applicability of pre-

AIA 35 U.S.C. 103(c) and potential pre-AIA 35 U.S.C. 102(e), (f) or (g) prior art under pre-AIA 

35 U.S.C. 103(a). 

9. Claims 1-5, 7-9, 11, 12, 32-43 and 45-54 are rejected under pre-AIA 35 U.S.C. 103(a) 

as being unpatentable over Hsieh et al. (US 2012/0093994) in view of Proulx et al. ("Iron 

Bioavailability of Hemoglobin from Soy Root Nodules Using a Caco-2 Cell Culture Model" 

- J. Agric. Food Chem." 2006, p. 1518-1522). 

Regarding claims 1, 4, 5, 7, 11, 12, 37, 43, 47, 50 and 51, Hsieh et al. disclose a process 

of for making a structured plant protein product (i.e. meat analog), the process comprising 

extruding a mixture under conditions of elevated temperature and pressure to form the structured 

plant protein product, wherein the structured plant protein product comprises protein fibers that 

are substantially aligned, and wherein the structured plant protein product has a moisture content 

that is at least about 50% by weight of the structured plant protein product, and wherein the 

mixture comprises: (a) dry ingredients that comprise: (i) a protein component that comprises a 

plant-derived protein material, wherein the protein component is at an amount that is no more 
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than about 90% by weight of the dry ingredients; (ii) a carbohydrate component at an amount 

that is in the range of about 2 to about 50% by weight of the dry ingredients; and (iii) a lipid 

component at an amount that is in the range of about 0.1 to about 5% by weight of the dry 

ingredients; and (b) wet ingredients that comprise water ([0013]). 

Hsieh et al. disclose wherein the structured plant protein product may comprises 

colorants wherein the concentration of colorants is adjusted to match the color of the animal 

meat to be simulated and a flavoring agent such as an animal meat flavor ([[0090]). 

Given Hsieh et al. disclose a structured plant protein product comprising a flavoring 

agent including animal meat flavor, it follows that the structured plant protein product would 

exhibit, upon cooking, meaty flavor notes. 

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

Proulx et al. teach that iron deficiency is a major nutritional problem and fortification of 

foods with iron has been a successful strategy for improving iron content of foods (p. 

1518/Introduction). Proulx et al. teach that iron bioavailability is higher from heme iron sources 

because of lack of inhibition from chelating compounds (p. 1518/Introduction). Proulx et al. 

teach that heme iron in the human diet is almost exclusively from animal sources and its intake 

has been shown to have a positive correlation with iron status (p. 1520/Results and Discussion). 

Proulx et al. teach that the incorporation of animal sourced heme iron is often unfeasible because 

of economic costs and because cultural and religious barrier forbid the consumption of meat (p. 

1520-1521/Results and Discussion). 

Proulx et al. teach that heme iron in the human diet is generally present in animal sources 

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

identified in soybean root nodules (p.1518/Introduction). Proulx et al. teach that the 

bioavailability of hemoglobin from soy root nodules is similar to that of heme iron from animal 

sources (p. 1521/Results and Discussion). Proulx et al. teach isolating and purifying plant 

hemoglobin from soy root nodules and using the leghemoglobin as a heme iron source in diets 

that are consumed by humans (i.e. adding to foodstuff -p. 1518/Introduction, p. 1519/LHb 

Preparation). 

Given Proulx et al. teach that iron deficiency is a major nutritional problem and that 

fortification of foods with iron has been a successful strategy from improving iron content, since 

Proulx et al. teach that bioavailability is higher from heme iron sources including, leghemoglobin 

from soy root nodules, it would have been obvious to one of ordinary skill in the art to have 

fortified the structured plant protein product of Hsieh et al. comprising no animal protein, with 

leghemoglobin from soy root nodules, to obtain a product with improved nutritional status, i.e. 

bioavailable source of iron. 

While Proulx et al. teach the use of leghemoglobin to fortify foods with iron, the 

reference is silent with respect to amount. 

However, the skilled artisan would know how to adjust, in routine processing, the amount 

of leghemoglobin added to the structured plant protein product of Hsieh et al. to obtain the 

desired iron fortification. 

Regarding claims 2, 3, 8, 9, 48 and 49, modified Hsieh et al. disclose all of the claim 

limitations as set forth above. Given Proulx et al. teach a heme-containing protein 

(leghemoglobin) from soy root nodules, intrinsically the heme-containing protein would exhibit a 
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VIS spectrum that would be identical to that of myoglobin from an animal and an amino acid 

sequence at least 70% homologous to that set forth in SEQ ID NO: 1. 

Regarding claims 5 and 12, modified Hsieh et al. disclose all of the claim limitations as 

set forth above. 

Regarding claims 32 and 45, modified Hsieh et al. disclose all of the claim limitations as 

set forth above. 

Proulx et al. teach leghemoglobin isolated and purified from soy root nodules (p. 

1519/LHb Preparation). 

Regarding claims 33-35, 38, 39-41, 46 and 52, modified Hsieh et al. disclose all of the 

claim limitations as set forth above. 

Given Hsieh et al. disclose soy protein in the form of soy protein isolate, soy protein 

concentrate, soy flour and mixtures thereof, it is clear Hsieh et al. disclose isolated and purified 

forms of plant protein. Moreover, given Hsieh et al. disclose plant proteins similar to those 

presently claimed, intrinsically the proteins would exhibit the claimed solubility properties. 

Regarding claims 36 and 42, modified Hsieh et al. disclose all of the claim limitations as 

set forth above. Given Hsieh et al. disclose soy protein (i.e. legume protein), the limitations of 

claims 36 and 42 are satisfied. 

Regarding claims 53 and 54, modified Hsieh et al. disclose all of the claim limitations as 

set forth above. Hsieh et al. disclose additives may be added to the meat analog ([0060]) 

including sugars and polyalcohols such as sorbitol, mannitol, and xylitol; and an antioxidant such 

as N-acetylcysteine, benzyl isothiocyanate, or thiodipropionate (i.e. sulfur containing 

compound). 
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10. Applicants' arguments filed January 12, 2017 have been fully considered but they 

are not persuasive. 

Applicants submit "Hsieh provides not reason to modify its meat analogs to include iron 

in the form of a heme protein for any reason, let alone to improve meat flavor." Applicants note, 

that while Hsieh discloses a meat analog that may comprise a nutrient such as a vitamin and/or 

mineral, including salts of aluminum, ammonium, calcium, magnesium and potassium, Hsieh 

does not disclose any form of iron. 

Here, while Proulx et al. distinctly teaches the use of hemoglobin from soy root nodules 

to fortify com tortillas, the reference also teaches the overall concept of using plant hemoglobin 

as a plant heme iron source in diets that are consumed by humans. Proulx et al. teach the general 

concept that heme iron from plants sources can provide highly bioavailable iron as a food 

fortificant. Given Hsieh et al. is directed to a structured plant protein product (i.e. meat analog) 

comprising 0% meat, since Proulx et al. teach that heme iron in the human diet is generally 

present in animal sources as a part of hemoglobin and myoglobin and since Proulx et al. teach 

the use of heme iron from plant sources as a food fortificant, one of ordinary skill in the art 

would have been motivated to try fortifying the structured plant protein product (i.e. meat 

analog) of Hsieh et al. as taught by Proulx et al. 

Applicants submit "a person of ordinary skill in the art would have understood why Hsieh 

does not add iron to the Hsieh's meat analog, because it was known in the art that iron can cause 

deleterious off-odor consequences (e.g., oxidation and rancidity) in foods and especially meat 

products." 
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While Calkins et al. note a study relating the off-flavor of specific beef muscles with 

heme iron and pH content and Yancey et al. note the effects of iron, myoglobin, hemoglobin and 

lipid oxidation on livery flavor development in cooked beef steaks, there is no disclosure in 

either reference that would lead one of ordinary skill in the art away from supplementing a non­

animal protein product, such as the meat analog of Hsieh et al., with heme iron from plant 

sources. Hsieh et al. clearly disclose a meat analog product comprising 0% animal meat. 

Here, Proulx discloses that fortification iron has a potential negative effect on 

organoleptic quality of maize product because soluble forms of iron can cause oxidative 

rancidity. However, Proulx also discloses the successful use of purified soy leghemoglobin as an 

iron source for the fortification of maize tortillas. Again, there is no disclosure in Proulx that 

would lead one of ordinary skill in the art away from exploring the use of soy leghemoglobin as 

an iron source for the fortification of foods. 

Applicants submit, "Hseih [sic] affirmatively teaches the inclusion of animal meat to 

improve the animal flavor of its meat analogs." Regarding Hsieh's disclose of an animal meat 

flavor in paragraph [0090], Applicants submit "[i]t is not clear, however, what is meant by 

"animal meat flavor." Applicants submit "other than animal meat, Hsieh does not teach or 

suggest what composition or agent that could be added to its meat analog which would exhibit, 

upon cooking, an animal meat flavor." Applicants submit "taking into consideration the express 

teaching at paragraph [0084], stating that the addition of animal meat imparts an "animal meat 

flavor," Hseih [sic] at least suggest that animal meat is the "animal meat flavor" flavoring agent 

described at paragraph [0090]." Therefore, Applicants argue "the Office has not met its burden 
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While Hsieh et al. disclose adding meat to its meat analogs to impart animal meat flavor, 

Hsieh et al. clearly disclose a meat analog product comprising 0% meat wherein the meat analog 

may comprises flavoring agents such as animal meat flavor. Here, Hsieh et al. use the term 

"animal meat flavor" in two completely different context; (1) adding meat to contribute animal 

meat flavor to a meat analog ([0084]); and (2) adding an animal meat flavor flavoring agent to 

impart meat flavor to a meat analog ([0090]). It is clear Hsieh et al. disclose two different 

modes of adding an animal meat flavor to its meat analog. There is no evidence that the 

flavoring agent, animal meat flavor, would necessarily be an "animal product." 

Applicants submit "Proulx provides no reason to fortify a meat analog or any other type 

of meat alternative with iron." Applicants argue "defining the problem in terms of its solution 

reveals improper hindsight in the selection of the prior art relevant to obviousness." 

Here, the motivation to combine the references comes from Proulx et al. Proulx et al. 

teach that iron deficiency is a major nutritional problem and fortification of foods with iron has 

been a successful strategy for improving iron content of foods (p. 1518/Introduction). Proulx et 

al. teach that iron bioavailability is higher from heme iron sources because of lack of inhibition 

from chelating compounds (p. 1518/Introduction). Proulx et al. teach that heme iron in the 

human diet is almost exclusively from animal sources and its intake has been shown to have a 

positive correlation with iron status (p. 1520/Results and Discussion). Proulx et al. teach that the 

incorporation of animal sourced heme iron is often unfeasible because of economic costs and 
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because cultural and religious barrier forbid the consumption of meat (p. 1520-1521/Results and 

Discussion). 

In response to applicant's argument that the examiner's conclusion of obviousness is 

based upon improper hindsight reasoning, it must be recognized that any judgment on 

obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 

long as it takes into account only knowledge which was within the level of ordinary skill at the 

time the claimed invention was made, and does not include knowledge gleaned only from the 

applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 

170 USPQ 209 (CCPA 1971). 

Applicants submit "[t]he prior art does not recognize there is a problem of iron 

deficiency in of meat analogs or other meat alternatives." Applicants submit "[a]t the time the 

present application was filed, iron supplementation of meat analogs or meat alternatives was not 

a recognized problem in the art." 

While the iron supplementation of meat analogs or meat alternatives might not have been 

recognized, Proulx et al. recognizes that iron deficiency is a major nutritional problem and 

fortification of foods with iron has been a successful strategy for improving iron content of foods 

(p. 1518/Introduction). Given Proulx et al. teach that iron deficiency is a major nutritional 

problem and that fortification of foods with iron has been a successful strategy from improving 

iron content, since Proulx et al. teach that bioavailability is higher from heme iron sources 

including, leghemoglobin from soy root nodules, it would have been obvious to one of ordinary 

skill in the art to have fortified the structured plant protein product of Hsieh et al. comprising no 
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animal protein, with leghemoglobin from soy root nodules, to obtain a product with improved 

nutritional status, i.e. bioavailable source of iron. 

Applicants submit "[t]he Office has not met its prima facie burden of establishing a 

reasonable expectation of success in modifying Hsieh with Proulx. Applicants submit Proulx 

disclose that "the particular type of food ( e.g. , the food matrix) is an important factor in 

determining the bioavailability of iron." Applicants argue "it would not have been reasonable 

predictable to the skilled artisan from Hsieh that the leghemoglobin of Proulx would effectively 

function as an iron fortificant in any food product, much less the meat analog of Hsieh." 

Here, Proulx et al. teach that fortification of foods with iron has been a successful 

strategy for improving iron content of foods; however, the bioavailability of iron fortificants is 

often decreased due to the presence of inhibitors within the food matrix." However, Proulx et al. 

also teach that iron bioavailability is higher from heme iron sources because of the lack of 

inhibition from chelating compounds including polyphenols and phytate and because of its intact 

absorption by pathways different than those of nonheme iron (p. 1518/Introduction). Clearly, 

Proulx et al. provide the motivation to try heme iron sources for iron fortification within any 

food matrix. 

While U auy et al. disclose the technical and practical barrier to iron fortification and the 

use of high bioavailability iron compounds is limited by the matrix, it remains, Proulx et al. 

provides the motivation to try using a heme iron source for the fortification of any food matrix. 

In particular, one of ordinary skill in the art would consider fortifying the meat analog of Hsieh 

because it contains no meat and heme iron in the human diet is generally present in animal 

sources. Moreover, one of ordinary skill in the art would have considered using the 
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leghemoglobin of Proulx et al. when attempting to make a product with no animal products in it 

(p. 1520-1521/Results and Discussion). 

Applicants submit "[t]he effect of a heme-containing protein on the organoleptic 

properties of a food product was unpredictable, if not expected to be likely negative." 

Applicants submit "a person having ordinary skill in the art would understand that heme iron has 

been associated in the art with oxidation and off-flavors in meat." 

Here, given Proulx et al. disclose the successful use of leghemoglobin for iron 

fortification of maize tortillas, since Hsieh et al. teach a meat analog comprising 0% meat, one of 

ordinary skill in the art would be motivated to try to fortify the meat analog of Hsieh et al., with 

leghemoglobin, as taught by Proulx et al., with reasonable expectation of success. 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

-Cerny et al. ("Formation of Aroma Compounds from Ribose and Cysteine during the 

Maillard Reaction" - J. Agric. Food Chem., 51, 2003, pp. 2714-2721). 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136( a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CPR 1.136( a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to ELIZABETH GWARTNEY whose telephone number is 

(571)270-3874. The examiner can normally be reached on M-F. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, D. Lawrence Tarazano can be reached on (571) 272-1515. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/ELIZABETH GWARTNEY/ 
Primary Examiner, Art Unit 1791 
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Abstract of CN1 !)'1156632 (A} 

Page 1 of 1 

The invention provides a process method for ren1ade soybean cheese products, 
be!ongs to the food processing med, and m!ates to irnproved rernade clleese 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. 
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1-. fl} 1tti AR =f n 1tti J1 ITT 1JD I :1f rt, ;l=t tt 1iE 1=E r §. ~ ~ r w ~,: 
I) frR1L9=1~lif11L~ffitstM1fU, ~~tstM, 1ttinx)~1L; 

2) i'.ij'-1~1Lff ~$t1~1~1Llfr; 

3) 1:E'Bt 1OOg Ali~ a ,~i1Ltfl~lif1-=§4lf1i!-=f-~ 2ml, ::i:r 25,,.._,27°C~14 

r±ir~ 30,,.._,45 /J\Bt: 

4)~:{£-~~*~AK~~, ~ff~%~ARTM; 

5) i'.ij'-~%ITT:XR -=fn:'.i:r 4,--_,8°C~,~ 15,--_,30 ~; 

6) 1:E:XR =f~9=1~1JD)d~:WJ¥EB!iJt1LJj~IDJBJtt@JE't1:~BJti~~;f4, ~~1-t .. 

*~ .. ff~ .. ~%, ~~~~:XR=f~o 

2 .. mffl~~~*1m~~~Ali-=fn~£ITT~I:1I~,Jt~filfrrfrli 

1L 9=1 i~ 1J□ o .8%,_, 1.2% ITT 1L ii ;fil BJt 1. 5 ,_,2. 0% B"J ~J?.Jj~ 1L;fil o 

3 .. t~ffltx5fU~* I pJr~fl}1ttiAR -=fM1tU£ ITT1JDI:1frt, ;1:ttt1iE1:Ertv!l.~ 

1) 9=1, 3 R1L pH ffi~ 4.55,--..,4.62 Btf1r it:!stMo 

4 .. f~ffltx5fU~* 1 pJr~fl}1ttiAli T~1ttiifb ITT1Jl:JI7J¥i, ;l=tttfilfrrW~ 

2) 9=15ti'.ij'-1~1L-f::JJiU~/J\1;k1U#~, #1J□ t~J1J 5O°C, 1:5iH~ 5,_, lOmin, ~}5~/j\ 

,~1Ltk:ff~, f~ilJ,~k1Ltflo 

5 .. f~ffli-xtu~* 1 m~fl}1ttl:XR-=fM1tU£B"JJJQI7JYt;;, Jt~filfrrfrW 
~I 3 )9=1, ~~1JIJ Mg2+O.8,_, 1.2mmol·kg- 1 5t□ Ca2+1.8,_,2.2mmol·kg-1 5¥D Mn2+0.8,,.._, 

l .2mmol·kg-1 
o 

6.. t~ ffl tJl.%0 ~ * 1 Jiff~ fl} 1tti Ali -=f M 1ttl J1 ITT 1Jo I :1f r!, ;1:ttt fil fr r fr w 
~I 3) 9=1, ~lif1-=§;4lf{!!-=:fi~Bt,~1L*fl~&~ 0.8%,_, I.I %a 

7, t~ffli1'x%U~* 1 pfr~¥}1ttiAR-=fMtU£ B"J1JIJI:1frt, JtttfilfrTfrW 

~14) 9=1, 1:E'Bt 1OOg AR~a,~i1L*fl1JoAil1-tiitJ o.5go 

8 .. mffl~~~*1m~¥}~AR-=fn~J1ITT~I1J~,Jt~filfrr1±~ 
~ 6) 9=1, M1-ttli!&~ 1O5,_,14O°C o 

2 
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it*®!~ 
*'ix~ Frii rit £ t□ I ~Pl~, t& ¥ffe :&..-trr i3)[ ~ ff'J lu m 1-:R tu~~ tu-=r n :&.. 

Jt tLl1t 1J 1t; o 

tt*ffft 
-=f M t&-frp 6 ~ 8"J ¥L tu~ , Jlfl 1~ AB~ 1:.;rr m j: , 15 fl$ M' 8"J m B J,W:, 

ffi~,~~-~B, ~15flffi~,flmn,••~-~W4mma-=f-M~B"Jm 
a mf tE 'ix M:ctfi q:i , ~:2. :ct IM ¥L ~ to 1%11:. 4m m a ~~ 8"J 1t ffl , ~ w i~ * M 1v Rt, 

~ff-, -~B:&..Jt:E/Jv5J'-f-Wmf, ~.u:t./J\5J'-f-Wm~~£~A it1~1-tn,&L15[, J-A 

rrff 1!-=fM~ ITTm Bms"J$'~1-t$i6:!U 96%,--...,98%0 p)r ~ B 'M1:.m~~t□-=f-MITT 

-~,~~~itm,*~••m:Yvfl~o 
§lWOO~-=fMITT1:.Fm+~fl~, &fl1v~~$~~1:.JZ-=fMF~, ~ 

*~B1:.~lli"ft~,,~~-=fffi,~OO~~ITT*~~C~~)0~Bmlli"~ 
trffli "-=f •~ , rnffi _t Jt ~ * $ F £ 1v :itt □ ~ AA! , _§_ S ffltigj( tfi3 * 8"J rn :l:Jrf5}t91 o 
§ frJ:fJGOO =f M41ffi*,~'£ fx.:Yv 5000,--...,6000t 1r_-;fj, A:15J~jlj 5g, SJittW _t 8"] 

¥L@¥~'!Jijc00tEI H:fli~jcs"J~lfeo ~Jt~~, -JJffi¾ rnr:EJJltEA 1fJfijg'MJ:?k 

~ITT-=fMJ(tfi3jj"JikJtt □ F£,film~~' ~friir1:.m~~£ITT~-; ~-jj 

00, ft 00 A□* I~~~ frFffi±-tkIR, ~ fl -lfJtJ!it ffl ~L tu£ 8"J )3 'tl, 00 A {~xl 

~~=fM~~ITTD~o~r_t~~~, OO~ITT~£I~#~~~~~OO*ITT 
~*~Ftt*, tt~q:iOOITTrn~1ffi*~ffl'!Jl#B"J~*'*fiT~m-=t-M~~ 
fO-=fM£~Jf '&.ITT11Jf~, ~5$f~ _t~~ Bo 

ARM'15maffl,~&A~A~~ffl-~----~-,mj_§_~15ffl~M, 

x1~JJ7j(u~1-t, ~~¥Milll, Jli\ID±m' RERftJE~fl1J~)[{tffl O 11Jf~~~' A 1fJ:ittit 

iJJ4mttit£:ct$, t&mJJJG~J&,Li,Ifil tgm, lfilfifil !gm, ~EJWtJE, MM(m~foJri~ 

"x~m" ~t□ ITT~~z-, ff~~*iJ..:Yv, ~t□;tHwttms, ~jjlJJikAR 
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ma l¥J 1,t m fl, ~ff {}(i3:-1oJ ~ l¥J-~1r z.1f ~i i¥J ~ 1~ o JJt~r ::kR m a~ rm 
M~lzsl:m~~~-- ±to/J1ifoxw'31~1¥J i:p~, ~11£Ifil¥&i=r 1¥J11£W JJJ~:li a, ~d> 

~~17'J~B{]ffil~~£~±f-'JJJF3go 

-=f • ~ txx ~ A ~ :g.1,t l¥J 1,t ~ z..- o Jt ± F fl $x ::k , rm ft 00 l¥J • 1L 1f " * 
1J-=r • ,, z ~ ft O {s EE r-'Mf im 4 m-=r • 4 m 1~ ~ $x *, 11r m ~ 0 a ft oo ~<~ 

*~ffl~ttrorm-~EEr~*~fl~, ~~~~•1,t~o 

EE .u:t ey Ji!, 5f Ll ffl ::kR 3f 1t ±F Ali -=f • PJ' ~JJi JE ft 00 00 ·r~ l¥J ~ * o 1t 5t , 

Ali~ft001¥J#m1,t~~Mz.-, ff~*•' *•r,FflA,m*~'~ 
fflAR±FAR-=f.~Mft~,H~1fm*tt~;;;tt=, Ali1,t~~ft001¥J 

#~1,t~, OOA~Jt~B~m, H1f-~~~,m~, ~fflAli±Fl¥JAR 

T. l¥J }AP,t:~ !:t$x ~§)*Bl 00 A ti'.Jt 0 

~~17'J~ 

*1t~l¥J§l¥J~tt~-~ey-~,~m*±fz=l¥J~~AR-=fM~~l¥J~ 

I1Jito 

*1t~'P11i~ rw~f= 
1) frR1LJ:Ptil~1LffllffittM1fU, ~ttM, mum,~1L; 

2) ~~1Jk1LffiW~1t•1L:¥:1L; 

3) a4ij: 100g Alim ~nN1L:¥:1Lti1rt1-=§•feI-=f-r1l 2mL, #JJoA~fl~~ ~ 

-=r-, =i:r 25,,____,2rc~1tt-r:1:&~ 30,,____,45 /J,at; 

4)~fr-~~i:p~A-~~, ~ffiW%mAR-=fM; 

5) i~m%l¥JjcR-=fM_irr 4,--__,s 0cm,~ 15---30 7:; 

6) frAR ~-i:p~:tJ□ Am:W3¥IE, 1Lng;JW, ffi5E•ti~BJt~~*4, ~281-t" 

*•,)±~,~%, ~ffl~~ARTMo 
*1t~ ~R1L~ ~l4, JJoI1J¥~±~5fLlffl1L~mttMR1L.1LJ§, 5¥Llffl 

•MF±t¥Jma•~**-=Fmamfi~~*M,~~Jtff~~m~e•~tt, 

#~~~~~JA~J§, ~~A~M~B~J§rm~ml¥J~~AR-=fnF~o~ 

*1t~±F7Jitmuml¥J~t1Jjc_§_ -=rn11£~~ ;_, ff~$'i'" t4~i::r OOA Q P,t:o 

4 
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~~~ITT~~1:.F~*~' n~~-~ffl~ffr~WITT~~o 

*1tf!}j 1:.fz=tt ,~~~~:l:Jllft: 

1,~ffl~■M-~, ff~ff~TM1:.fz=fflM~-~' ey~~1:.~~*o 
2, ~m~,L1:.fz=r::ps~;,~~1fU (:tlJ:JffimfR- o -P-J@~) ~1L, rrom,L■ffitt 

M1~,L, ey~ ~JJ□ Ifz= £ ITT ff ~1k11VfO 9!::•tttt o 

3' lLl m q§Jlffil rmi 1t m,~ ,u¥iI, ~ ~ ~ JJ□ IF£ ITT ff ~1fr11[ 0 

4, lLl m .=§ 1;Jfil T Wt.1t m El~ ?J\. ff:, ITT m El ffi~ ~ ,~, PJ ~ ~_ff TM ITT~,~ B1 fB] 0 

5 " t2 EE::tt J5 El~ ;,~f 1L JR ITT :fJI[ 1~ ~ * PJ 1~ tu fr~~ ID'J 15 % ---- I 7% , m EI Ni 
18%----22%, ,~,~%4P.Jft 4Q%,---A5%a 

6,. i~Ml~J5ITTT~~JJ□Am:WJrm, 1L~~WJ, l~JEtt~-- iffd~f4~, PJ~ 

~~tU:AliTMtu£a~ff~~11ito □~o 

~li~r::p~~~-ffi~*mmITT~M, nY~*~BooITT•~~&~~ 
*' *1tf!}j~ft:Alili,L r::p~JJ□ 0.8%,.._., l.2%ITT,u~~~ l.6%----2%ITTmt~~1L 

~o 

n T 1!£.Ali~EI1E*'~~, 1i,~,Liif£r::pmaNif~fljjljc{~~oo, ~i, 
1) r::p, 3li1L pH {HA 4.55,-.--A.62 Bt{Jf it.JtMo 

jjfiJJlf£til:ili ,u~, ~~J 2) r::p 5t~,~1L miu~/J\,~1L:JR, Jt:JJ□ t~i,J so 0c, 

-1~t# 5----IOmin, ~J§i~/J\1~1Ltk.:ff~, f~J1Jjc_n1_mEI,~1U¥iio 

n T ~ * 3 ffi ~ 1:. * to m EI M ITT * fM , ti:: '~ 1L *iI r-p ~ JJ□ 
Mg2+0.00lmol·kg- I to Ca2+0.002mol·kg- I to Mn2+0.001mol·kg-1 

0 

:t~tiJ~lrr-=E4lffilr~~Bt,~1L;¥iIB&jj 0.8%,.___, 1.1 %0 § ITT~: {t-=tatE,~ 

~~1:.*tt~r-p, ~~-=r~4lITT1:.*~msMITTfz=~, HmEIMm~••, 

ff~ tu~ !J&~-11:. 4m ITT 1:. * o 

::a:4!J 1 oog jc_rr ~ EI ,~,Ltfr r::p tm A o.sg • 1~ ip;i*1T ff~% M:Ali TM o 

PJM+~£~~ □~, #A~~~~ffi~*ITT~fflo 

i~AA,~ITTAR T~JJoAAm:W.Hm, 1L~~Wi-- l~JE·~~bt iffd~f4J§r 1O5r--./ 

14O°CriWR1~M~1ffiJf~~tLl:A:li TMo ~~-fr~ITTrM?1tflffi.&, ey1t:A:R TmJE 
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*M~, ~~~~ffITTM~, #~~:itt-~*ffiITT§ITTo 

A~~iiffi1J~ 

~t;m-W,J 1 

1-.~~7':RJ!rr 100°C a{]tJ:tffir:ptJ:t 20 *tip)§' -=r= 1-f!i-14:l9'ITT l¾ITT NaHC03 

m ~ r:r ~ rfil 12 /J" at o ~~ ~ re!tlf 81 :k11J5t ~ J§ ~ R11< :m• rt 1 = 1 81 rt fJtl ne~ m 
3f<1iflJR¥Lo 

tE 100kg R¥L r:p fJ!JA 0.8,__, 1.2kg ¥Li~f ~ .ex. l.6,__,2kg ij£R§'¥L~ o 

~R¥Lt£: l00°C*ffi 20 *$Jfo 

2, 1~ R ¥L 14-!P ilJ 40 °C at, ¥}ft ft ¥L q=i jJQ A 2 ,__, 5kg ,L ~ffi 1stM:trU (~I]: 

1~ ~ ¥L tf ffi 1*:JJIJ fLl lE ]E lir ln nf t~ !f.iiBJtr®"ne ~ 1st M trU ) , r 4 2 °C 1st Mo ~2 2. 3 ,_, 

3.5h, 3R¥L pH 7-J 4.55,..__,4.62 Bt1¥ Jt.btMo 

3 , ~~ :;k:: R ,J]t ~Lt)] iu AA /J" ~ ¥L~, to~ ilJ 5 0 °C , 1* ff 5 ,_, 1 Omin, {@ 1!e:1t 

1~Flli1Lrn, ~J§~~1iiLla1/J'\~;JL~itHf lli~~:itt-±J.7ft!:ili1Lm, fiiLl:kRm 

s,JJt¥LlfL 

4, -=r~ 1 ookg :kR m a,~ ¥Lfiu=r ~lir-=§ ~I'eI-=f j~ 2 * 0 ~~'~'L*fl 1r -=r 
2s~2rc~14r±-ff~ 30,-As 1J"at o 

5 , ltX ili .bt M-tEf ITT 1~ 1V¥flfJIJ A o. 5 kg Na CL 1Jji # ±)J ~ J§ :itt 1f lli ~ , 1# i!J 

:kR-=f-Boffllli~-tEf-ITT:kR-=f-B~lrr4t~~20~o 

6, :JJIJA 200 kg 7Kl1J 2.1 kg rr~~ffi, ~J§1ftlA~2tJJiu 81-=f ~-- Am:WJ 

¥EH, ~J§fJIJt~~ 1os,,__, 140°C, rm#, t~-=f-Bl1JWJ¥EH~~lt{-tJ§, ~t*~JJlJA 

m~~&;tt:~~~,M~J§81~~~~14:M~W,ffl~Wffl¥J~~:ittfi*~' 

:boArrtf(fflL ~~llitLl, P¼%, ~J§~~xffir-lito 

~t;m-W,J 2 

1,~~~~l~~~m~ffl~~-tEfffi~R~o 

2, ffl R¥Lt4-!PiU 40°Ctc::f:J, :boA 1 %1¥J¥Ui~flJ 3%1¥J¥L~ffi.btM:trU, 

tE 42°C±:S:~ffir:rttM 3 1J"Et, f#iU:klit~lLo 

3 , i~ :k R ,~ ¥Ltd AA /J" ,~Jr lL ~ , 7j( m tm ~ ilJ 5 0 °C ~ {@:itt R 1U~ ¥L r:p Er-J ¥L 

6 
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m tiP ~ o ~~1~ iLl ITT /J" 1~¥Ltk::ttt--~ lli~1~ iU :kli ~ ¥Llfl o 

4 , tE -;k. li I~ 1L f.ft 9-l ~ ][] Mg2+0.001mol·kg-1 
... Ca2+0.002mol·kg-1 

... 

Mn2+0.00lmol·kg·1 
o 

l"iJ ~ ~ j]Q ITT Mg2+1"iJ ~ £ MgSO4 M MgCli; PJ ~ ~ 1JO ITT Ca2+PJ ~ £ CaCb 

M CaCO3 ; PJ~~1JIJITT Mn2+1"iJ~~ MnSO40 

~ J§ r 4IJ: 100Kg -;k.li m f~P~ ¥Llfl 9-l * l4t ~ 4l fe!-=f ~ 2L o ~'~ ¥L f.ftif f 

26°C±{f~fi±{f~ 36 /J"B1 o 

5, !IX tf-1 ~Mtlr ITT1~1L*fi:1JIJA o.s kg NaCl, ffiit:f$J,:s:J J§:itt:1-r m~, 1~iU 

:kR-=fSo~lli~flITT:kli-=fn$ifr4~AA~20*o 
6, JJr:iA 200 kg JJ(t□ 2.1 kg rrl~~il"J, ~J§fitlA~WltlE"J-=fS ... :W3¥EH, 

~j§j]Qlt~ 140°C' ffi#' {:~=f nto:WJrm%~M1-tJ5, flf1i~i1J□AWJ~~,& 

;!=t{mWcf4 c :!,zp~~), M1-tJ§- 1¥J~J¥4~JB'.l1,tM~:E_1, ~~:E][tlf 1¥Jtmf4:itt1Ti;&~, 

1J[]Arr1~~. flf~~mmV-. AA%, ~tA3cffitm9&o 

?kntl!f?JJ 3 

~~ffl~1j;,lr~Mnf3itl 2 i¥J1ir*JiJr~1~st:kR,~lLt.ft, ~J§-EZ Mg2+0.001 

mol·kg·1
, Ca2+0.002 mol·kg· 1

,, Mn2+0.001mol·kg·1 ITT l::tffetl1JIJA Mg2
+, Ca2

+~ 

Mn2
+, W~ 2%1¥l_mtil4t~-J'fil-=fi~o ~~1~¥L*.fti[ 26°C±{f~ffi:l:{f~ 36 /J"at, 

!IX tf-11tM:tzf 1¥J1~?#Lf.fijJ[]A 0.5%NaCl, 1f#:f$J~ 15:itt1T Bi~, f~itJ-;k.R f~ o 

~~ ffWfrrl¥J:kR f ~ntlrr 4 °c Jvt1t 20 72:. o 

~~AAltfrri¥J:kRf~t:JJu$, ltx sokg :kR-=fMl□ 16kg :WJ¥EH, 3kg ~Jfx:, 

10kg ~j~J§':WJ~, 1.6kg rrfl~ip;J, 0.8kg li~~M=ll"J, 3kg ~~, 1kg ~mt~ 

El 10kg ii}]~ ~1t-r~f-tw?Ji=p, 1JD1A~ ll0°CffJt~1-to ~~i!l!1-t3Zrl¥J!lo/.Jl4~5:JrX: 

~ M ~:f][, 1fJtlL 1-t O ~~ 1L 1ttlr 1¥] 1m 3¥4 :itt1T *~ ' 1=E * Jli:r;&~ ~ ,st B1 JJo A O .3 kg 

1¥Jrrfl~, ~1'A$9&o :!,zp.[}:tf~JijJxlP*,&D~~Atlmgl¥JW1tU-JcR-=fSo 
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1.m~~~ttt~U¼~~71*,ffl~71*~#:~~&«aI 
~~~~~Jt~&h~**T*~tt~*E1##, ~~A~~£~~ 
~~~*~~-~~~~tt~*~~£. 

2. :tx..;;f 1J~✓-R 1 a171*, -it tf fofr~&{la.I. ~¼: 

a«~, m~«~*~~M~~~~~$OO~~~~oo~~; 
b ~*~A~, ffl~~~~A~~.i.~fflit.~~~' ~it.-~ 

~A~~#*~~~oo~~~oo~~A#-, ffl~~~oo~~AT~~ 
~*~M~~~~~~j+~~B,ffl~M~~~~~~~~,,ff.AT 

~~~j+~~Btf~~~~+~~~~B~~; ~ 

c {l*4ft#-, fo}fii.:fl*tff#-.1:j J,Jf ~;i=l½~c.,xf, Jt. tf F}f Qifl.Jl..4fi#­
~m~~~~~~ M ~ ~ ½M~ ~ ~~~ Q 

3. ;tx..;;f1J~;t<. 2 a171*, -it tf rfr~ifJf~ a1 $lit~~~~ -=-+1YltlooifJf 

s. ;fx..;;f1J~;t<. 4 a171*, -it- tf ffr~~itJf~m ~ ilit~;tt ,,ff.-~ ~Ao~ 
,,(f.Jt-37 -~Ej tB O ;f~~o 

6. {x.;;f,J~;t<. s a{J 71*, -it- tf rfr~~ifJf~a15Jit~1tkJAfofrit.A o .f.. 
J:ifr iE tB O a{J fa} 11'1 ifJf ~ • 

7. if5l:f1J~;t<. 6 fl{J 71 *, fofrit.71 *:iai ~Jir1~fo)f it.tt iJ:tJ1~,tA4h*EI -$-1J 

J10EJ~4"fq ~jll.¼o 

8. :t5l:f1J~;t<_ 6 ~71*, Jt.t=pP)fQ!t;i=tJ1-tif1i.4h*EI-m1JJ10Jl..~.f..~' 

2000 Jt a1.if-:l:~ Jr-tJJ5iJt~ .f.. ~, I 7%a{J f :l:~$f J:t !ft-1.£0 

9. {x.;;f1J~;t<. 8 a171 ii., -it tf fo)fit.j-g;i=tJ1-t,tA4h*EI l 1J J1o ~¼i,A l!l 1 

~li-~~OO~ffl~~fl{J71A£~~~~fl{J*EI~-o 
10. ;tx.;;f1J~;t<. 1 ~ 71*, -it- tf fo)f~,tA4h*EI ;f:-t;j;tizt m: ~*.. .L. 
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*'~Ji..~~, ~a~, ~*·*ffl .. ~~- ~#•,~•~,# 
-:f, ith~7Ft, ~~~Ji.. ~ji. ,J,½. ~½, .~,½ .. k½&.Jt.itt.¾-4ho 

1 }. if,5l;,flj** 1 fJ{J "7J *, P}f i!_";Jj" *J.t ~.t-fr ,tt.{Jf" tl:: _z ]Tj" 1~_f_ jt -~ 

iJJ4h*E1##~ffl~tt4h*E1##~¼, ~?~~½£~~~~~· 
E1 if if! iJ'-J tt :-tti 1-ttiiAh * F=J ~ 1J J1µ o 

12. ;f:5l:3f'J** 11 a'-J-jj"*, * it fJr~iJJ4h*E1 .tt#:izt. m: ~½E1, 

·*f=J•~-~**~· ~**~' ~~*~' ~~*~· ~~~· 
F=J .. ~f1i.EA5t½E1, ovovitella, ~fJ*Z4¾~. ~t*~ J~¼E1, ;ft:r~fJJtli4 

*~ 0 

13. ;r5l:3f1J** 1 a'-J-jj"*, Jt.tffJri!.tA4h*~.tt#~.t-&-k.ii.¾~:fp 
,J,½*~ Q 

14. if5l:3f 1J~✓t<- 13 a-!J~*' f)f~-t1f.4'h*~;f:~;t4iai@;.a-~$L5ff*EL 

15. ;f5l:-f1J** 13 a'-) -:Ji'*' * tf VA T4hmit' fo)fi!.-tA4h*E1 .tt*~ 
/ffiv 40%- iv 1s%a'-J*E1m 0 

16. if5l:3f1J** 15 ~-jj"*, Jtit fo}f~if1i4h*~*t;J;t~½*~~, j;t 

4'Jt , ifu m . fl7 if i11 o 

17. ;f5l;3f1J~* 16 Mi-:Ji'*, -A-tf fo)f~;f;Ji4h*f:7.ft;J;t~¼: 
a vA-f-4-hmit, iv 45%- iv 65%a'-J k.ii.*~; 
b vA-t-4h~it, iv 20% - iv 30%~ ,J, ½ur, m; 
C vA-t-4hmit, iv 10%- tv 15%a'-J 1J•½j;t4'j)-; ;ft:r 

d VA -t-4hmit, iv I% - iv 5%a'-} if j-fio 

1 s. if5l:3f'J** 16 a'-J-jj" *, Jt tf fJri!.ifiAh* E1 .tt;J;tit ~¼z4~..:::.4iS 
;ft:r L--f We.~~ o 

19. J.R.;f 1J*✓-f<- 1 il-!J -jj" *, * it rt ~-t;} tl:: i~Jt.;l; tv 90°c - tv 1 so0 c 

rfr] J.li :h ;l; iv 500 psig - tv 1500 psig 0 

20. ;f;5l;f1J~* 7 a'-J-:Ji'*, Jt tf fo)f~i9J4h ~ :i& m ~~WL ~ ~. · # ~, 
:fll;if~ ¾ 1r ~ ~ , hl 'e: 1f1 ~ ill½ o 

21. ;t5l;f1J** 1 a'-J -jj"*, * it ft~iJJ4-h ~ 1-J m ~ m YA r a'-J iJJ4h: 
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23. ,{x..:f1J~* 6 aJ.J 7F 5¼, fJr~7F 5¼:it ~Air1~t-t ;tti1-ti;t:A!lh½ ~ -iM J1p 

.E;~~*ill½o 

24. ;tx.11J~* 6 al.i7F5¼, fJr~7F5¼:it~Air1~tiPttJ1-ti;t:A4h½~*1JJ1p 

IE;~ 7J<.*i1I.½ 0 

25. Yill ~ fll½#J, f)fi£.i11.½4G1 ~½J!-;t £*J:_tj-3f.a<J ½~ if i1t 
fr-] t-t ,ift} 1-t:i½ ~ /!f. *lj J'p 0 

26. ifX.i1J~* 25 a-!J y t11. ~ t11.½:th, rJri£.t11.½4hit ~½#J 4-h ~ 0 

"' 
21. ifX.;f1J~* 26 al.JYf11.~t11.¼:th, Jt.~ rJri£.t11.½:th~½t9 40%­

tl.J 60¾Y ;_ aJ.i ~-t ¥~11-ti* ~ Jfff f 1J J'i:r, ~a iv 4U% - iv 60% y ;_ a<J ~ 0 

28. ;tx.:f1J~* 21 aJ.iyt11.~t11.½:th, rJr~t11.½:thiai~½YAt11.½:tha-!J 

Y :i it, i-9 10%- tv 20%a<iJJ~M"~o 

29. ifX.:f1]~* 28 {r-J Y ill ~ i1l½4h, Jt. ~ fo)f i£.tt ;ti;J 1-ti¾ E1 Jfff *1J J1a ~ 

½~00IaJ.JI•~~OO~ffl~~~7FA£~_t_tj-*tr-J¾EJ~·o 

30. ifX.:f1]~* 28 aJ.J Yill ~ fll¼4h, Jt. ~ foJri£.tt;i:tJ1-ti¾EJ f!f *1J J1p ~ 

½ :k.ii. ¾ EI .. 5;ttJ}.. di1 m .. ;fo if $11 o 

31. )fX.:f 1J~✓j<. 28 a1.Jyt11.~t11.½:th, Jt.~ fJri£.tt;tti1-ti¾EJJ/f*1JJ1i:i~ 

a YA T4hl!f.it, tv 45% - t9 65%af) :k.ii.½~; 

b YA T:thl!f.it, t9 20% - iv 30%tr-J ,J, ¾.. di1 m; 
c vA T4h/!f.it, tv 10% - i-9 1 s%al.J ,J, ;t..5;ttJ}; 

d YAT4h/!f.it, i-9 I% - tv 5%{r-J if ~o 

32. ;tx.;f1J~* 30 {JfJyf11.~t11.¼:th, *~ fJri£.~i& m 4~ .. ~~ .. 
At+ ~ .. ;}(;tJ\ ~ .. ;fo ;tJ\ ~ o 

33. ifX.:f1J~* 29 at.iYill ~ iJI.½4h, rJri£.Yill ~ i11.½:th:it ~½,t ~ 

iJI.½:th o 
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34. ;fx.f1J** 33 av yt11. ~ i11.¼4h, * tf fib~~ i3ill¼4h ~¼tit 

~ .. JJf!lJJ~~_r_ .. ~Alt~ i31l1J .. ;ft::~£~~ 0 

35. ;f:x.f1J** 34 av Yill. ~ ill.¼4h' fo.Jtj£,Yill. ~ ill.¼~:Bi ~¼i.£.~ 

~ a<i :k...it * ~ 0 

36. ;fx.f1J** 35 av yt11. ~ i11.¼~, r.Jtj£,yi11 ~ i11.¼4h:Bi ~¼.tJt~ 

1-ei1T1J.. 1J<., iftJ#;ft=:~ m -t-# 0 

37. ;f:x.f1J** 25 avYill. ~ ill.¼4h, fo.Jtj£,"f:ill ~ ill¼~:Bi ~¼~Wit 

38. ;f:x.f1J*~t<. 37 avYill ~ill.¼~,* tf fo.Jtj£,ill½4h ~¼il.J 40% -

il.J 60% y ;_ &!J tt ;tti 1-ei* ~ Jf[ t 1J J7p, ;ft:: il.J 40% - il.J 60% y ;_ at.i ~Hit.~ 0 

39. ;f:x.f1J*;J-<. 38 &!JYill. ~ ill½4h, * tf fo.Jtj£,frt;ttJ1t*E7 Jf[t1J J7a ~ 

¼y~ 1!l I a'-J~-1%i.RtUt~~1~Ji}f;ffiJM?a1~ i\~;f.J:.,tj"3f.{J{j¼f=1if~1io 

40. JFx.f1J*;J-<. 38 ¥Jyi11.~i11.½~, *lf fo/fj£,frt¥J1t*E1Jf[~1JJ7p ~ 

¼ :k.. it*~ , f;ttJ}.. rm m .. ;ft=: if i'(! o 

41. ;f:x.f1J*;J-<. 38 &!JYill. ~ ill¼4h, * lf fo}fj£,tt¥J1t*E1 '9tt1J J7a ~ 

a Y:'.A-=[-4hJf[if, i9 45% - i9 65%fr-} :k..iL*El; 

b YA -=r- 4h Jf[ it , il.J 20% - 11.J 30% al.J , J, ~ urJ M ; 
c YAT~/g[if, ii.] 10%- ii.] 15%fr-J,J,~i;t;'f';}; 

d YA T~mit, fl.] I% - ii.] 5%al.J if if! a 

42. ;f;x.f1J*;J-<. 40 ilvYill~ill¼4h, *lffo.Jtj£,~~ill.½4h~¼tlt 

*' }J[!l}J~~J: .. ~A/t~~Jl1J.. ;ft::~£~~0 

43. ;tx{1J** 42 al.] Yill ~ ill.½4h' fo.Jtj£,"f:fll ~ ill½4hi3i ~¼j.£.~ 

~ fr-J :k...it * El o 

«-~~*;J'<.43&!JY~~~¼4h,fflj£,"f:~~~½~:Bi~¼~~ 

1tft=1].. 1j<., iftJ;{:t;ft:r~ ]fJ ¼# 0 

45. ;f:x.f1J*;J-<. 25 &!JYill. ~ ill.½4h, foJtj£,"f:ill ~ ill.½4hi3i ~¼i;i1J<. 
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46. ifx..:f 1J~;J<. 45 {r~ -i:ill ~ ill¼4h, $.- tf fo]f ~ill¼#J ~¼iv 40% -

iv 60%-i: ;_ {i"J tt ;tti 1-t-i-Ei Jffi 1M J1,:1 , ;fµ i9 40% - i9 60%-i: ;_ {i"J ~ 7J<. * o 

47. ifx..:f1J~.,~ 46 tr-J Yill ~ ill¼#J, $.- tf fo]f~tt~1-t-i-~ }ffi~1J ,P,:r ~ 

¼i,,:J- l!l 1 tr-J ~1tx.,ij«i~ l!l 1~folf ~¥i~tr-J 7i A~,$.._t.,x-;J- tf-a'-1-i-~ tf if!o 
48. ifx..:f1J~;J<. 46 {i"JYill ~ ill¼#J, $.- tf fofr~~ifiJ1-t-i-~ }ffi~1J J1,:1 ~ 

¼ kii. -i-~ , i;t~, ii:i m , ;fp !f tit o 

49. ifx..:f1J~;J<. 46 tr-J Yill ~ ill¼4h, $.- tf fofr~tt,i'iJ1-t-i-~ }ffi~1J J1,:r ~ 

a YA -t-4h Jffi it, iv 45% - iv 65%{r-J kii.-i-~ ; 

b i,:J--f-4hlffiit, i9 20% - i9 30%tr-J ,J, *drJ m; 
c v:J--t-4hlffiit, iv 10% - iv 15%{r-J ,J, *i;tt¼; 

d i,:J--f-4h~it, iv 1% - iv 5%a1!-f ifto 

50. ifx..:f1J~;J<. 48 tr-J Yill. ~ !ll¼#J, Jt. tf fofri£.~ ~ill¼#]~¼# 

JR .. ~l!JR~j.L, ~Alt~ ~ti:1J .. ;fp.ft-,~~~" 

51. :tx..:f1J~;J<. 50 a"J-i:ill~$ll¼4h, fofri£.-i:ill~ill¼4h~~¼kii. 

11" ~ * ~ 0 

52. ;i:x..;f 1J~.,~ 51 61.]-i:ill ~ ill¼4h, fofri£. Yill. ¢;] ill¼trh~ ~¼.ttG$. 

1-tri:1J.. 7J<., iftJ;l;t~i=ii:'-ro -t-# 0 

53. {x..;;f1J~.,~ 25 a"J-i:ill~ill¼4h, Jt.tf:7 fo]fi£.tt;tiJ1-t-i-~Jffi~1JJ1,:1ir£ 

tl&~~I~~, ft~~~~-i-~Jffi~£~~~~_t.xttf-tr-J-i-~ff 
~f!o 

54. ;i;x..;;f 1J~.,~ 37 l11.J-i:ill. ~ ill¼4h, $.- tf fo]fi£.ft;tiJ1-t-i-~ }ffi~1J ,P,:rif! 

tl&~~I~~, ft~~~~-i-~Jffi~£~~~~~xttf-tr-J-i-~ff 
if! 0 

55. ;J:x..;;f1J~;J<. 45 l11.J-i:ill ~ ill¼4h, $.- tf fofr~~~1-t-i-~ }ffi~1J ,P,:rif! 

tl&~~I~~, ft~~~~-i-~lffi~&~~~*~~tf-tr-J-i-~~ 
if! O 
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;fij * 3/ik~ ~jl5J Jfl 

[ooo 1 J i!.Jl. 2006 -+ s A 19 El t;t~ Mi k ~ -t ;f1J \f-rn-Jf ~ 11/437, 164 a-ry 

~~~it ~-v {1J * 1110 

.&:. ffJJ 4JU~. 

[0002] *it aJJ JJl ** El 111½4-hti:i* E1 Jfff i11½4h,/f_~;'jt t 1J tfo, Jj<.* 1/fl] 

£ .. ~~~tt~~&~~m~o*£~~~*mT~•*½~~~~ 
a-ry(shredded)*'lfu !fff i11½~&!J iii¼. 

~ ff}J .:iii'.-l-
[0003] *£.aJJ av Y~ii diJ Jl.~f it¥~1t~EJ Jfff t 1J J1a-Jt £.AitiftJ1t*E1 

!fff~&o #~~*' ~-+~~ii.~, *£.~JJl*7~£'fPii*, 
Jt. m T 9Jii\ -=f ~f ft ;tt; 1t~ ti 10:" 1/fflj tfp ~~.Ji a1 Jffi: *j_(grain)3X.10:" ;tt; (texture) 

fr ~-f ~ f it iftJ 1t ~ t7 Jfff iff1J tfo 4½ t~ A** '=i ,~ JJJL ~ - Ji ~ ~ J;ftj -Jfj ~k a~ it 
iftJ 1t~ E] /9i ~lj J1o 0 

[0004] i:--i½"it;tt;"4¥ii£. ~J1a~ r i.t!, :+-ta-ry4h1-.2•r1-Jfff o ?-4ha-ryuf #~ft 

~ ill. 1f EJ Jr- 4h a-ry t?a Jfff ~ x.. 0 M ;tt; eAJt;t. x_ ;/;J II d, 4h J-.2 •t±Jfff a-ry 111½ ;ii 5 l ~ 

av-}f-im.iil¾ 1t ~.tfi-i£ #J1tta o ~, ~Yl.1t, ifPµJr1t rfJ~1t ~4hffff ~•t1."o 

~t ¥:i, -Jto International Organization of Standardization Jr.Jr 1( x_ ~ , )l. ",if 

~ :tJtA~ a-ry .. ~ jt a-ry ~ , 1R ~o ½~ tlJ -if; , ;iYl. 1t av ,1a µJr '.Pt a-ry ~ ~ ~ Rri ~ 1t 

av1t:"-J1o a1 fo)f*~liL~ ~,1ait¥~(JL1~~ifP~drl)£•t1." 0 VA r i:-1½ bm T4¥i 

i£ V3 A II it ;Ft] 11 ~ !E a-ry t 1J J1a # ~: 
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;f&•t1.{0 

;If 51 JJ a¢J 
Jl,i,t± a¢J 
~ita<J 

tlqPiil#J 

fdi*a{i 

~~a<J 

*Ji¼f0 

-1LJ1~ ~k aJ.i 
;f~}j,t{J~ 

lbV-t-a{i 
i..tffi:. a~ 
i5lt4a~ 
*4k.a{1 
-t-a{i 

w•t±a~ 
JJ~Jtt~a~ 

~ ~{/~ 

~I 

*~M~-JfJ~iij {r-J lti¾flj~ 

~,ti}al.J irh i1t al.i 

iti*~ka{i ftfJ~k ~ 

JJ;~al.1 ~•t±a~ 
JL~ a'-J J. .rLa~ 

JJ£ti5 av 4'»-~ka'-] 

*i:.~k a'-] R~H~a<i 
$_:)l;jJ-~ *~~aJ.i 

·e ··g a~ /.!fr. ,1£ . 

w/ ~a{J(Sparkly) 

n~f0 
~:+*~k a{i 
J. Jijj a{i 

JJ~}FJia~ 

~fit)1f Mi 

~ JJ~Ak.1fr~ ~it.tr7 *~Aka'-] 

i;_t aJ.J 4"11.~a{i ~~ifi:rf0 

~a~ -i<o ~ £-Al aJ.J :fffi) a{i 

:;Ff-~fl1 ,ri},$k_ {0 -~ aJ.J ,, :: , 

J. it1l1 ~JJ1f a~ ~ita1 
:Jt. fl-} ~iJL,ro1J aJ.i ~•na~ 
:.i:.. ,:~ fl-} I~ I' • Jli iitJ .HJ :J::J a~ 
~Ak.a1 ff ~ka{i tt:f'la~ 

iL i~ J}t ~~Ah a~ i1t a!i 7]<..ff&!J 
'E7 "y f.l~ iik i/£ • -:koi~a'-J !k-M-~k aJ.i 

Jt ~k a~ it11t a~ 3ti'1r al.i !kt #J al.i 

[ 000 5] A 1f1 t:J t~ :/Jo :it_,tj-~ ¥1 a'-] * ).i. , !El j;; tt ¥1 ,£ T -o/~ ffi}f- a'-] * J1i:r fl ~ 

(substance), * ~.tiri1J J7µ ~# i 1J J2p , A -ffJ fl-} ~ i 1J J7i:r ;j:P .i& t 1J J1p , Jt lf iiti 
ii_;/Jo .::c YA Ji.. t 1J Jffe. -Jtf; * J7i:r ~ * ~ J:;,_ ~ * J7p 4h J1f €,J.i ,t1.)1f ilrJ 1-t m .:lf 't :k. a'-] 
t;;-JJ., .:lp1½tit.a'-Jffi::t+ .. ½Aa-!J*JTI¼::t+ .. :i.Ji-JL1l1J .. 1tnt1M(stretchers) .. 

R~ Mt ·1t1J a~ 1J:.. JTI Jt ~ fuJ -r ?k ~ A J1a a'-] -~ lte. J1f ~ # 1£ o ii! ,,,t , Jffi ~ti ,t1.J1f il'-J 
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~iJ--H:'.1 E:A..t 7f---W_vA;ttJi?J.AM tt ~iJ•r1.~ Q -~f--W_JYll!_.ite. :n-~ 39 7 1Jt.:i!.;J;l-f-­

~ ~ ~~~ ~ ~~~~ ~ ~~ ~ #~ L~ £~ ~i~~ ~i~ff ~ 

:f.¥.llo ~ tt ~iJ.J!-* J;j 1r)(JiL~ * M1 ~1 1r1.at, ~ .e,J!-* J;j ~'.Vt~* ary£,t1., 
*~~~o~~at.tl:.,J!-~*~~o~~~x#mo~~,:i!_~~a~ 
~~~'.Vt~~J;jM~~~~M~~~~~*o 

~o~~~, M~~*~~~##~~h~~~T~ff~**~~ 

*' *~~' ~~, ~T~: ·~~--~~--~~.~~.m~~. 
~~~-~-~~.~#~.m#~-~#~-~•~.__w_~~- ~ 

*~.,,W_~~~~fo~-•0 ~~, ~~~*~~##~~~~*= 
~~~-#~~-**~-~~¾&~. ~~~*~~-***~­
:ifll.41½ Mi • ;;;Jt1.f ary • ;f 0 ~ ~, it ~iJ * * ~ ~ tt iiJ 7G-!- av -JFJ ~k ~ .t~F 31,J ~ 

*' ~~: X~~-~~~~.§S~. *~~~-•~~~- A~ 
a{] .. 11.t ~~k a{] , ~ :-+* ~k ~ . • Q ill§- , rt ;ti]~ i½ ~ J;j o ~ 44"-fiE~ * , 
~#: o~.-Jfj~ .. ~~.fil~~-~~- ~#~-~*~-~~~ 
~, ;rtJJ~k tr{i. ~ o 

[0007] ~ ]fJ -f" ;f-..:.Z.ft-t, "~f it~1tiav"~"it~1tiav"~~~1o~ II fo{ri!.av 

* J1i:r 44- ,1.iE: 
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;(£ EL :/J ffJ... EL ~ 

r tt;;{;-t a{J qt~ 

~t ¥;i it -;f- a{J 

JfJ ~k~ .;f~f §"lj 

tJJJ~k a1 

-ff)#-

~II 

;l:i!i,t1. a{J 

Jli ;ti!i a{) 

~,t1.a{J 

i~JJi~ka{J 

* ~ ~ka1 
*tJJ~k a1 

$LJJ~*a1 
-t-a1 

2l.aJJffi.a 

~ l!Ja{J 

i?qP~a{J 

if f'(!.~ka{J 

h/!..J£ a{) 

[0008] .:f..2(_1:l}J a1-,t--}f-fi,JJl{il)fJ f-1M~~!ll ~ill½4ha1-}f-*. i~-}f-* 

-~ t?A~: im. i:l:J.li ~lft-Ji,(f.4,l ~ a{J il!LJt. ~ & :/J ~14 r -ttr-~ tA4h ¼ El tt 
;;{;4-, 1':/4 JfJ hX..*~ ~.:f..J:.~t -jf. {1{J ( aligned)¼ s, ff i'(!. a1 ~ ¥~ 1tAA4h ¼ S1 t 1J 

0 
POo 

[0009] .:f..~ aJJ a{J jJ -,t--}f-drdll*Yill ~ fll½4h O j~~ill ~ ~ll½~h ~¼ 

*~£.:f..J:.~*~¼s,ff~{I{J~~~¼S1~M£. 

Rt 00 iJL a)l 

[00 l OJ 00 1 ~¥ii~ £1%t,FW-,tm li1;rl.f; l!l 1~, i~ 001~JI if; .:f..~ aJJ a1 *~ &-.:f.. 
J:.~~{I{J¼S1ff•{I{J~~~~~¼s,M£. 
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[001 L] ffi 2 .t¥it½ ~1JttJ1l;tm ~.tl.JJ [!J 1t, ii l!l 1t~ iF ~)t rb 4',.~ a,A ~ 7i" 

*.1..r~tt~*~~£o~~~ffl~, ~¼tt~*~~£~½~ff~ 
@, ~ 19=1 JJ x.x..i\ O 

r oo 1 2 J f!l 3 .t¥i t½ 51 r ffi1 J£ it :tlJi. a'-J ~ :t~ rn , ii J£ :-ti~ I i:if m r ¼ ;t-t :fl-a~ 

½ ~ ffi a'-J-tff tI:: ~ * 0 

coo I 3J rn 4 .t¥i~ rn 3 a"J >'r ~ &tl~I a'-J y}fft-f!l , ii y}fof rn 1& -iFilA.ti 
A4h(die insert), tl*(die sleeve):fi=ril.J!-4-fi~(die cone)o 

coo14J rn s .t¥ii½lci-r!J 3 a'-Ji\ 9-9 a'-Ji:l~oorn, iiiJ~oodrJr!J~-;f.-it.tl 
-:i-, il.J!-4e&A4h.. :fP{lJt-4-fi*-ti~Jrj zfaJ ,?;~ ~ a'-J ~iL-i9J1t 0 

roo1sJ oo sA t¥it½f!l s a'-JjJ:.:k.~ilWT-tiJ rn, ii:tlWf-&J oo~ -iF~iL#J~D$­

l=J ti~ tl:l o z ra1 a'-J ~ &J 0 

~ ff}] j)f- i£. 

[0016] 4'-.:£. a,A .t~ * 7Jz½ a{i ~ -tJ] J;f a'-J * ~ 10: ill½ 4h 'fP J¥J T .1.. r-tf-111. 

¼~~7J*o~~~'~*~~tt½~~¼79J~~~J!-~£~~~* 
a'-J*~ tt ifts'-J tt¥~1t*~ fff t 1JJ100 ~i&J~, ii*~ ~t11.½4h ~¼;f Jt 

~A~~*~Jt-~£~~~*~*~ff~~M~~·~~~£0 

(I) N#1-t-Et11/A"fl,J~ 

[0017J ~.:£.aJJ a'-J½~ fffi11.½4h~~¼J!-~ .£-~~xt-1}-a'-J*~ it~~ 
ft ¥~11-t. * ~ m i 1J J1p ' :kP r Uf1 I ( e) 1f J!.. * fro .t¥i ~ 0 1f_ 1f1J 7F ,ti.~ ~ 7j" ~ 1f ' 
~M~~*~fff~&~~~~~~rl~1f#~~*d::7i"*~*~ffi 
#:fl-~~d::~o ~~~~~~½~ffi~£~•~T#J~~~7J~J!-~ 
~~~~t3}a'-J~~ ifift, fi}fvA~~aA a'-J~~ffif11.½4h-~--A-~100%#J 

~~ttA~tt½4h~ffi~~*J¥J£fff#~o 

(a) ¼*\SJ /9t ~ #;pj-

[001 sJ i:if ,#.1.~ ~ -tif-tl:l 75" * 't 1J!.m ~** t:i m a'-J ~# A5} VA ±r :ttm 
T~~~§~ffitt½4h~M~~~t:Jffi~&o ~~~~~m~¼~~ 
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{.mAh aJ.J * f;J ~ aJ.J A~, 1a ~~At- ,tl ~~* l~ ~ 4---~ aJJ 4Yl .t.\?\ fir ;}fl T , f-1J Jtl 

~mJt-~~~~~~~~*f;J~-~~. ~m•*f;J .. •*f;J•.M:., 
-¥L7ff*'f;J J:l*~Et.¼4h aJ.J-¥L•*f;J iif1»:1fZJtl. ~ 11,J -F 1t± ~~~~ tf, i~ 

;Jl. •* f;J ( dairy protein) 77 .¥L m-1f- f;J . if! ii)} - ~ £ 1f1] , iif 1fZJtl i& m ~p 

~f*f;J-. ~pJ;j<.1f,f;J, qr,/,'t*f;J-. 911~,/,'S*f;J, ~PiE-iA*f;J-. ovovitella-. 

~P ~li~* f;J (ovovitellin), ~f 1f,f;J J;j<.* f;J ;fP ~r ~li~*f;J (vitellin)~ ~r* 
f;Jo .irr..:9r, of~A;;-tb~£J!L k, ~rt~ .. ~'t~(organmeat)-. ;tJt..i'~~ 

~ aJ.i ~, ~~M.n~ avtlI.t~~km-*ifu ~tlLA aJ.J ~ *f;} ~ ~ ~ifu ,1m A 
~,*77~~~*\fu~~&~-#~§#A~o 
roo19J fifr~ At-aJ.iJl., iif 1~JfJ ~*f;J ~ .:Z.7ra1J *~ A~~-M O J!_;t-faJ.JA 
~ aJ.J ;j f FR l 1J •r± ~ ~ 111] ~ ;J-;;-;f)t ' I;t:4'j)-, ,1;.;f)t ' :k..R. tt f(Lfi:i * ~ ,m.~ tt jfi 0 

r oo 20J i£ ~ J.t a{] fl. , ~ ** f;} ~ ~ :t-t # iif ;f: ¼ uo Jiti • ~ 39 ur, m if!i ~ m 
~~~ii$M~~ff*~A,~*~Jtl;f:¼ur,S~~##, iif~m~ 
m jz Jl"~ ff,J YA 1ft. ilt if *~ :ffJ A O ¼ i!. a~ jz * 1f1J ~ ;/ f FR t 1J ,t± ~ £ 1f1J ~ ~;;­

Konj ac lft it 1t JfA'Jt(KGM) ur, fj)-, ~ 1,3 lfl tfrZ;tJt( tl1 Takeda-Kirin F oods!.l? 

~Pureglucan™ACurdlan)-. 4t~ll.~Jm-~ .. 1~.M'..:fi=i4X:.M:.., flP1~,t£.~¼ 

iliJ m aJ.J ~£-}f~ i:f311; *' 4'-.4Yl~\-t~;if(.A..w of Z..n }-tl?..~~ ;t.i¼,'$; flJ.J ~*:tt 
#aJ.i-:i.. 

[0021] ~,t-**~AA~~~, ~.tff ~ ii,t.¥. '411~}f] aJ.JA1-J""ii! 'f ~t~*3 
A~*£4---~~~~*lfu~~~~~~.~Tur,~~~~#~~#~ 

A1raJ.J½±taJ.J ~1,10 

Ci) -tii 4h :i:: s, :tt,tt 
[0022] $.1f1J -F 1r± ~~~~ ~, ~1~JfJ £ ~Y-#,1f m :fii4h flJ.J A~vA 1fJ A 
~¼1f-f;J~~##a -&~~,~A¾~¼*lfu~o4,(f.~ffl~mA 

1-J"- i:f3 (iJ.J ½ s, ~ aJ.i i tiJ"" vA :fi:i ~t½tR.t% ;JL Jtl ~ ?.t ~ o 1111 :Ito, 4 ,(f. T fiJr1Jt.ft] 

A~i:r ~½~ ~aJ.J i. iif 5tJ t,!;40% - i9 l00%~-I:- o ,tE.n -~~~~ '41, 

4,t£. -f" rfr1Jt.m ~~~ aJ.i ½lfu ~ av i. uJ"" 77 t-9 so% - t9100% ~;.. ,tl n -
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~~-Ji~ t , 4 .tE. -t- foJr1~JfJ A¾ t i1<J * E1 J1f a"J i. iiJ"" :h i9 60% - i9 I 00% 

~i. . .tE.~-~~-Ji•t,4.tE.-t-ffl~JfJA~t~*f=J~~~iiJ"":h~ 
70% - i9 I00%"i:"½ 0 #-1t-~~7i~ t' 4.tE.-t- rJr1J!.JfJ A¾t s"J*ef:i 
J1f a"J _;_ iiJ"" :h t9 so% - i{J 100% ~ i. . .tE...vt-~~-Ji~ t. 4.tE. -t rJr1J:JfJ 
A¾ t av* ef:J fff a"J -:l-iiJ"" :h t990% - t9100% ~ i . 
[0023] .tE.-tt ~ 4h t 1!1t.JfJ {i<J A¾JiJ" ~ ~~#¼~av ~Juth. ii!ii;Jf FR t 1H1. 
~~~,¼~a"Jtt~~#~*- i*,~.ii. ~~.~a~.~•-
7J<..;f~. Y!Jft. !¼#~, Jf-.~*. -+t :f, )l£1 ~'1-'t( canola), 5J-B A!J .ii, ~]ii, 

,J,:!_, ~*· .~*- k.*&.-1t-ifu%4ho 
[0024] ,tE.-,t-~~-Ji~ o/, JA,J' *~ k..ii t ¾ ~ iiffe..71"°. ,tE.J, -1f1J ;=f.; 

•r:t~J~-Ji~ t, 1A:k..ii t ¾~ i-i~¾ .. ½~~ff m ,J, *a"J ~**f=} ~ 
a"J A~~.f½,J, :!.fil M. ,J, *4'5}&..'A-ifu½4h. uf JfJ -f-~~ aJfat.Jrr"® ,J, ~ 
fi1 ~jj a<J ~1f1J ~J'5Gem of the Star Gluten. Vital Wheat Gluten (organic), 

.fft-#$iiJ"" 11 m Manildra Milling a ½~ a"J 1l ~ :k..ii a"J ~¾*E1 J!i av A 
1-} (fl k .ii* f=J tt ;;ft") ~At- k .ii 11-- "fii ~ ef:i , k. ii * ~ * ef:J , k .ii~;)-&. Jt. 
~½~, .-# ~.tE. T fil # ~ o ½~ a"J ff mi*~~¼* ef:J ~ a"J A 11-­
~#L*uqa*, ~~' L*~~*f=Ja~.fft-,t-~~~~-Ji~t, 
kii##iiJ""~~m~*- fil*- fila.•*~~&.Jt.~¼~ta"J-# 
~i:ffffe.,1}'--#t½,. 

[0025] .tE.4lIIIo/ #~17'--~ m ~#~~ a"J¼~f=J tt5tta"J½it~1fij, .'A-A 
-F ~#ill½4h. 

~-¼~~ ~-=-~¾ 
k.ii ~ 

k.ii $L 

kiL ~ 

kiL L* 
k.ii 7j<..;f8 
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kii k;t. 

kii ~* 
kii ~* ',,, 

kii At 
kii ~* , .. ,, 

kit ~ J * I"''' I ' 

kii 1f-* 
kii jftji 

kii ,1£.1.. 
.k._ji ...f_r...:a .,.,,,.;!..l-. 

kii ;JB~.ii 

kii Channa (garbanzo) 

kit ith ;\t:?ft( canal a) 

kit ~;!-

kii foJ El* 
.k._ji ;fl.* 
.k._ji ~J=-fj} 
kit .ft:f-
k.ii ~.t:J.-

Yl.* 

Jc.ii ,J, ;t.~-1L 

kii ,J, ;t.:fP½ 

kli ,J,*:fP.li~ 

:k.ii I J' * :fP J]<.i~ 

kii ,J,;k~:k.;k 

kii ,J,;t_~~~ 

Jc.ii ,J,;t.~~k 

kii ,J,k,1PAl 
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:k_jj_ ,J,*~,W,* 

:k_jj_ ,J, *~,W, ,J, * 

:k_jj_ ,J,~AP~* 

:k_jj_ ,J, *~j#i,jj_ 

:k_jj_ ,J,*~~.1. 

:k_jj_ ,J,j:~*jj_ 

:k_jj_ ,J, ibfa;J~ ~ .ii. 

:k_jj_ , J' * ~ Channa (garbonzo) 

:k.Ji ,J, *~ii!, ~At(canola) 

:k_jj_ ,J, *;f11;f..:l} 

:k_jj_ ,J, j:~i{;J El* 

:k.Ji ,J,j:~~#¾ 

:k.Ji ,J, *~Jf..1ffj} 

:k.Ji ,J, *~tt:f 

:k.Ji ,J, j:;fa yt* 
:k.Ji L ;ft ;fo I J' j: 

:k.Ji L;ft;fo$l. 

:k.Ji .£.;ft~~ 

:k.it ..L.}fl~7J<-~ 

:k.Ji ..L. * ~ :k. * 
:k.Ji ..L.*;fo~~ 

:k.Ji ..L.;ft;fo~j: 

:k_jj_ .£.*~At 

:k.Ji ..L.}ll~,W,k 

kit ..L.}fl~,w.,,J, k 

:k.Ji J.,. * ~ ~ ~ 
kit L }fl~;;~ a ~~flJ~ 
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kii £;;/Z~,rt.1.. 

kii £*~..Ii.,,; ,,;,~ 

kii £*~.U5J ~ ii 
kii £)/Z::fO Channa (garbanzo) 

kii £*::fOitb *:ft(canola) 

kii £ * ::fO * lf 
kii £*~11iJEl* 
kii £}/Z~ !¼#~ 

kii £*~*~:lf'Jt 
kii £*::fOft:Jf-
kii .L.*~Ji* 
[0026] ,tt..:RIII;fti; i£. a"] -fit-1--~ ~7i'~ 't1 , **~)VJ: t-t#a"J fll½4h PJ' £} 

~ tl i;t.;;j:'j}' ffJ ;;j:'j)-' 00 m ' JJ¼* tf i111l-Jl:. )8t.¼4h a"]-# ix. ~ # A ~ill½ 0 

~-+~~7i'~'t1,~**~m##~**~m,~~, oom,~~ 
j110 ,,t£.1,1J-?F,t1. ~ ~7i'• i:r , it¼*~ m tt'ft ~¼YA -t 4h mit t'-i 45% -
i'-) 65% a<] kii * ~ ; YA -t 4h )VJ: it, i'-) 20% - i'-) 30% a<] ,J, * ffJ m; YA -t 
4hJVJ:it, f"JI0%- i'-JI5%a<i 1J,;i}Jt.t1t; fJ,-f4h/9tit, i'-;1%- i'-J5%a"Jtf 

•.,,t£.J:.i£.aJ.J-1It-+~~7i'•i:r, ~¼*~m##Pf~½~•~~, 
L - -t Jvt~ •A li4 ~~ 4~ ::fP L - -t Jvt~-a<i ~ll½4h o 

(ii) kii*~tt# 
[0027] ,,t£.1t1J-fF,t1.~~7i'- i:r, 1o.J:.ooifi£., ,,tE.,tJ}~ 7f'i¼ i:r uf11!.ffJ kii 

~•*~' kii*~*~' kii~1l-Jl:.~½4hoPf*~~~~--~ 
~Pa<J7i'*l-A~1--kit(whole soybean)tt1fi!..it~ kii*~ t,t;J:f. ~#--k 
it Pf Jh *;t-;-ft kii(flP, -=1f £~ 11t1$ kit), ifj' J7t:d-t kit, £~ 11t1{p kit 
1l$ill½4-h. 

[0028] -~im1;, ~11!.ffJ kit~•4haf, ~~ 4h1fu~Jh-=lf ~Jt.1J<.Nfa<i 

kit~•*~o ~im,~~~~~7i"-'t1, ~Jt.~Nf~kit~•*~ 
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~~~*~kii¼~¾E7~½~m,~~kiij*~~½~~kii¼~ 
¾E7 ~ a1¼-J:--~j,' -t-t940¾~-.i" 0 Ji 1r, foJt1~m a1 kiL¼~¾E111t 

~*~~~~~~GL~•am£~~¼~~~~¾E7~~~*A 

~~~~£~~~~~ff-.m-t-~~~~kiL¼-¾E1~~~~* 
¢.J m, 1f1J-Jto, Solae, LLC (St. Louis, Mo.), ff-B.fiS"SUPRO® 500E, 
SUPRO® EX 33, SUPRO® 620, SUPRO® 630, ~SUPRO® 5450 ,ff.1§1] 

-;J;-,t±~~~~~, 1~mSUPRO® 620~-JfJA, -Jto~~1f,J3foJr#~. 

[0029] ~~J~, ~~f kiii,'/tfm¾iti ~ kii¼~*it, ~~fl ►A1\*~¼a1 

kii¼~¾E1,~~kii*E1##*~--~*~'~*mkiLi,'/t~ 
§iti~•~¼~kii~~¾E1, ~~ffikiii,'/t~¾E1~·£§~~ 

40%-f: :i a1 kiL~~¾~, ~~~J-it1\-:tli!,i930%~ ;_ a1 kiL1t-~¾ 

E7. Jfl -t-~i(aA ~½~€r-J :k.iiiit~m¾EJ at.i ~1f1J ~.fiS"rp yJ1.J m Solae, LLC 

(St. Louis, Mo.){r-JPromine DSPC, Procon .. Alpha 12~Alpha 5800. 

[0030] ~ 1£-~J-it1k.m kii -=f ~ if i1t-11= ;v if ift ~. --Ai* iJt, ~ ~~]} ~ 

kiL ¾ ~ ~ kiL -=f Pt if t;. a1 ~tt.½~ at, ½~ ~ ;k.iL -f-Pt if ift-At;t it 
J~l:i 7J<.~½. ~_;z_ ~, "~3tkJ~ ~ 7J<.#t½"-~-t~ kii-=f Pf if i1t-*;t £ 
j,' s.o £t9 s.o Jt7J<./Jt:k..ii-rl1ftf-a1#7J<.ti~h, 1fu~J~kii-f-Pt~f 

-**£~~6~~~8~Jt~JtkiL-r~~~~#~~h. kiL-r 

~ff-4~-t-kii*iti##~~~--~~~~*~•#~1%-~ 
20%, 1JLJJ1t9 1.5% - i9 20%, ~ 1fuii].i9 2% - i9 5%. ~* ~½i!.a¾ k 

ii-=f~ffift. 111)-]to, FIBRIM® 1260 ;fµ FIBRIM® 2000 }?rpJili.] m Solae, 

LLC (St. Louis, Mo.)~ ;k_ii_ -=f 17t ~f ift;i:;f,!;f. 

(b)~/Jr:r~~1§J-

[0031] ~#~/JoA¼~~;:lif ~ ~it~ a1 ~ IJil a1+t;JL r~~/Jri.f..~dfJ 

if1!.a11£1.ry-¼¾~ ~ t.:f#. 11,J ~o, ~ ~.fi5".Jitfl..-1ti4f1J,. .tit1%t!!.Afont1J a* 
ill½4h 0 ~A:.~1t~/Jo1f1J e.AEBHA .. BHT, TBHQ, i1t-.4.. ~ A, C;fPE 

a*1it .1Ah. Ji 1j--, Pf ~.tE~#:tA4h~~4h1J1J1o B-¼J!-;t .tA:.fl..1-t..1f1H± 
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~~~~~~.,~.&~•~~~¼~, ~~~~-M~~~~~ 

*~~U¼~f~. ~~~M~~-~4hM~~~¼*~~##~ 
0.01%- .i'9I0%Yi., 1fui21.i'90.05%- .i{15%Yi., Jt.1/G:ii1i{J0.1%- 1{12% 
y ~ 7]<.-f-~ ill.¼1fJ i(.~,{f. 0 

( C) ,¼Jj<. :f: 
[0032] -;to *4Yi .te\4i..,;f(A. ~ rJr J.J?.M-, ¼* ~ ~ tt?ft:f.,1£:ii1 a~ F1t Jiu A1t-a~ 

¼~:i~~**½~~- ~~m~~~•~~tt¼~~A1t-~¼.­
~ tfi7 §, ¼71<- i. ~~iv 1 % - tv 80%Y i.. ,,ff.1~71<-1f-~-tff-ili EI m tf=1 , ¼ 

•~ ~#?fta~-¼71<-i. ~~iv 1 % - tv35%Y i.. ~iztJ~, ,,ff. ~JJ<.1t-a~;Jff­

::B s m 'f, ¼¼~ ~tt#a~¼7J<.-f-~ ~ tv35%- .tv80%Y-l-. ,ff.1?1Jij;-
. 
1f1. ~ ~~~ tp ' m * 1fj A-tff- tB !fh a1] -tff-i:B EL m ~ 1~J]<.1f-f11J 0 ,ff.I( d);f.i ~ 

~~3t#~7?~~~~~~*¾*ili**~~ij;-~~~' ~-t}tB 
!fh~~¼£*~~*~ff~~¼~~0 

(d) -¼§-EJ~##av~th 
[0033J m -=tt1J~~t?ftJ1ti¼~ ~t1JJ1i:i~¼:i!.a1J-tff-i:B i±=tl. ~Jtr-**~ ~ 
tt?ft:fpJt-~ A1t-5I Ai~¼~(fl17, A~.ftirA.:¥-~ ), YA1J!.~.it1::.A~~t½* 

MAT~~~¼~~##ffl~~-~*T~*~*~~##ffl~~# 
~~ £?ft31-(hopper), ~4fT~*i~A1t-1-Aiiz:J¥t-tl=J 7]<.1f--~5l AfJHftJ:Jft~t 
(pre - conditioner)vA 1fJ Ai£-ift] 5J ~¼ti~ tt?ftWi:.¼~. ~!€; ~ft~ift] 5J 
a~ ;r7J-;f;tJit.A -11} J.li;f:Jti, ,,(f..fj} J.li;f:Jti ~ ~J;i:f( screw)/=-~ aJ.i ;f:Jti;ttJ.li ;/J r Jiu~~ i~ 

½~~~A~*~i:B~.•ii1~, ~*f~*~¼tl~##ffl~~A 
~¾~A-#f J.li;f:JL, Jt- 1f 5I A71<-1f-*Jjoj& vA 1fj A~*.fj} tB ik:. 1-t*.fff-ili ik: 

~i±-#fi:BJ.li~~I~*~&~,~A~¼~~£*~~*~¼~ff­
av ~t JftJ 1-ri¼ {::J ~ ~,J tfp aJ.J-tff- ili 4h . 

(i) -ttr tB i±=tl. aJ.i ffe-14 
[ oo 3 4] m -=t *~ o/J ~ i~ aJ.i ½:i!. a~ -tff- ili i~ ~ ~ Jx. ~ .. 59t ~lAt .:J:ff-& ;f:JL , 1,,1 
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~, -:!<o:k ~ -t ,t1J~4,600,311 ½ ffr-if ii.o ½i!.MJ rr"i!-#r tl::ix>~a{J Jt.j- ~ 

111
] ~.ff;Clextral, Inc. (Tampa, Florida)!!..J'L-a1CLEXTRAL Model BC-72 

.:rJ}lE.;tJL; ¼~ d:7Wenger Manufacturing, Inc. (Sabetha, Kansas)!!..? €J1 

WENGER Model TX-57-tJ}&.;j:JL, WENGER Model TX-168-#}&.;.f:JL, ;;fu 

WENGER Model TX-52-tJ} 1E. ;!:JL o # 1J ~, .,(f. :k ~ -t ,;:1] ~ 4,763,569, 

4,118,164;;fu3,117,006½ cp ~~ii.i!.}f] -f-~~ aJJ a1 *~ 'ttJIAJ}lE.:,f:JL, i~-½ 
,;:,J ifil. :ii jt-1f.. ~ l m ~¼£~:st. er o 

[0035] ~x.!k,J;ff.:YJ}lE.;tJLMJ !k,J;ff Pf vA;tm ~ ~;j:mg_a~ -}f foJ .,ff. M i:kl ift4t 0 i,A;j:m 

~-}jfo]MJ~#~~##~*~' ~~~p_-}jfo]~~#~~##~~ 

iiL o -tJ} lE.;tJL a~~ ~J;tf ~ xx.~J;tf a~ it.Jt Pf 1R-i%44'= ;t_ aJ.1 i~ ~ ?k~; f1J ilri , 

~ifil. ~ ~ i'-J250- i'-J400.$tl~(rpm)o -:ffltJ.t, ~ !kJUtitJ.t}f :JJaat, -tt 

tl::~~~J.t.~~o-#}tl::~~~¼d:7~~~#~¾~~~~#, ~a~ 

-tJ} tl:: ~ ~ 1fi1J ft ~ fir :lfi -14- }f] f- ;}J} tl:: ifii 4h * t, tt ;tf a1 ift. ½ ~ it ( mixing 

lobe);;f'PJ~~ ~-rJJ19ift(shearlock).it14 o 

[0036] -tt tl:: i9:~-:fflt ~¼ J, /i'-)1rilt.~tt1J JR, ,tf.i!:ii-tttl:: lE.;tl~I ~-Jr 

-#}tl::~~~iij,.,(f.~~&.JJr~*t,~~¼4h#*il:ii~~~~tt~ 

IR" -fij:--i!Jt:/Ji:i;t~ JR cp ~)Jri~-$:tt Fl;J -:/Jo;t~ JR a1)1ri£~ t'-J 10°c;;fut9 

1 o O c O .,ff.-+ ~ ~ -}j ~ er , ~tf t.1 iftJ 1:J a1 fvUff.4h 1t .$.iit ifil. :i:i .tt tl:: -i9: ~ i:kl a1 

~+JJ11/~ JR, 1~*~ ~-;£½4hh11~£i'-J 100°c - t91so 0 ca1~lrilt., ft1~ 

:kz*;}J} tl:: #t.,(f.i9100°c - i9150°Ca1illilt. r itt..AAJ} tl:: lE.;tl~I 0 

[0037] ~ lE JJ JfX.m:-t-it J, IEJ-!-, ~Jti:. IEI-!- ~.t1;, 1f1J-io, ;JJ}&;tJL!k,~;tti!_ 

£, M ~-;1t.¼~i!.;J+itJ.t., M a11J<.i!.;ttit£;;fuM i:kl ;.tz*~*i5lt.o 

[003 8] Pf ~f 1]<. ii:. A£ -tJ} 1E. ;j:JL ~ vA 1J!. ifii4h * t, tt ;tf ilf.½ 4-h 7J<.¼ :Jf-,flli!. 

*t,~MJ~~~o~~*A:kz~-#}tl::#t~~M, ~Pf~~~~M-~ 

ii.i:.t~ JJ111A JR ;j:m ifil. a1-+ A J, /i'-i.i:.M1t11t ~4 7J<. ~ l A -tt l-E;i:JL M o -$:* 

iJL, % cp ~ifl½4h~¼i'-J 1 % - 1930%-f: ;_ ~ 7J<. • .,(f.-/i'-~~-}j~l:f, 

% cp ~ iff.½4h ~¼i'-J5% - i~20%-f: ~ a17]<.. -$:i.t, 4t*1J~tf-1J<.~l A.£ 

~-~Mg~~•~,fll~~~ffl~#~~~tl::~~?~o ~~~• 
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(ii) 1£~ a'-J fYiiftl ~ 

[0039] ,ff. fYiiftJ:ff-~ t, ~f¾¾f:1 }gf t-t;tf;fi:i1£~a'-J ~/JoA~C~¾¾f:1 

}gf a'-J ift.½4-n)ffi ~~, l:i 7J<..~-f¾itk, _,(fjjji£;fi=i& 7'J ~14 r 1*#, YA .fc.3t7J<.. 

~jj-A;f P ifk.1tif--fJi ;f.i O f_vi ift] ;tt tv ~Jf /Jri ,tttf.i tt t'(t ~tt;tt irl¼4h at.i #. 

~~;t_, a~~a'-J~~#~offiiftl:ff-B~¼-+AJ+~~~:Ui¾~ 

}gf a'-J i5J ~ itl½;fo ¾ ~ Jffi ilt½4h i! :ii. fJY iftJ :ift ~ a'-J # ~tir O ~ at.i ;.ttJ ~ ;fo fft:i!. 

r ~j:~ ?.t ~ ' ~Yl, fji ift] # a. aJ.i $. i. ~ -t/f ,& if}l.~~.±. i. ;f P / A f_vi ift] :ift ~ A Wu¼ 

4h,ff.~&~•tat.i~~~VatM~~0 -&~i, *at.i:i!.;t_~~soo 
- i-!; 13004½/~(rpm)o 

[0040] im. 't ~ i}L, ,ff. ~I A-t/f tB i~~zwri!:tl..¥.ff~ iN1i:..4h ~ 7j(.1f-(t?r' ~ 

j~ ;fo I A 1J<.. )-t¾ ftk ~ f~ iftJ ~ ~ ¼¾ f:1 }gf a'-J irl½4h o 1JL~J~, ,ff. f~ ift] ;ff~ 

t ~f ~¼¾f:1 /fff a'-J irl½4hhri~~½i-!;20°C - i-!;60°Ca{J)jji,£, J!. ,fj[.~J~i? 

30°C - i-!;45°Co 

[0041] ~ ~ J~, ~f ~ ¾1l- E7 Jfff a{] f~ iltAh :Ui {t $¢] 0 .5~-ir - iv 10. O~if at 
Mat.iiftl#,~ffiiftl#Ba'-J~L;fo~~~~o,(f.~~~~~~-t,* 

~¾¾ El Jfff a'-Jf.vi )tl4h:Uifti-!;3.0~4f - t,!; 5.07J'"4rat faJ a-!J-iftJ:if-t o ,ff. fYiiftJ 

;tf B t-•l-'A •ta .,t.~i~)/iL1.tfJi)tl4h !:i ~i~:fi=i/~7J<..J¾~}f-fJ11!A, vA Ui.ftl 

rft1;illz.£., ,ff. ~I A½~f¾~ Jfff }gf iftJ1-ta'-J-ttf-J£;tJL ~ z-tJ", 7J<..;fp1A~i~ iftl 
~ 1 ( Up , 7J<..½ )fYi irl4h , Jf /Jri 'b a'-J rm£, Jt. -t- .tlt.1~-Pt:Ui -t- Wi:..¼4h a'-J $/iL 

.;.JJ 1t1. o 1o * % *1~7J<..~ a'-J f.vi irl4h , }]~ z. ~ iftl ~ a'-J fYi irl4h oJ'" ~ ¾ t,!; 1 % -

t-!; 3 5%( ~ :;. ) a'-J 7J<.. 0 -3ta * 1t; * ~ 7J<..~ a'-J ffi irl4h , }J~ ¼ ft -iftl $J a'-J ffi irl4h 

ti]'" ~¾i-!;35% - iv80%(~-f:)at.J 7j<..o 

[0042] f~ ift] ~ a'-J fYi Wu4h a'-J 1-f-. ;f~ ~ £ii! 't ~ i,!; 0.25 g/cm3 
- iv 0.60 

g/cm3 
o -&~ i3L, Frft.JtfYiiftJ;J;-tat.J¾Ei Jfff irl½4ha'-J1-f-.;f~~ ;t_,(f. i~ ~™A 

Jf ho, ¾f:1 }gf Wu½4h JJ1J J!.$- J; ;/Jo .:r.. o m #Ji.A.~ i!_y3 l51-t-i!.;i=.f a'-J ilf.½4h 

~-~&~a'-J~#.:z.Ma'-J~~~k~1!-~~,~~~:ili~~~#*ii! 
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(iii) -tn-~ ;}j" * 
[0043] i~ )€; ¥-f--f-f.wi?t.4h ~ f£iftJ ~ {r~f_w i~4Jrfit.A-tJ}lli:,tJLYA }Jo/A, JI" iJJ, 

Jfk.~+it ~ i~¼4h. -tJ} a.:-t1t. ~ ~ ti 1±1or rr" i! -#f-a.;-i:Jt., ~ :h if-~J;tt -t:n:-J.li;tJL 

~1iG~J~~!kJ,tf-#}J.li:t1t., ij: .fJ}Bi;tJL]f] *.f{t it#:-t1t.t,#.J~J/" iJJi~¼4h o 

[0044] f_m i~4h-& ~l A-tJ} ~ ~~al.Jitlfi fii4t ~ i~~im ?.t~ 0 -&* 
iJL, YA .f..% i<i25-t Jt/¾4ta!.iitlfi~I AfJU~4h 0 -&*iJL, t:Jii. ~Jtl' 

M•ffi~4h~#.f..-#}J.li~it·a!.i~h,-#}~4h~~L~~Q 

[0045] f_m i:fAh i£~-tJ}1E:t1t.a!.i JI" {JJ;fPBi /J YA.tf ~ ii i~¼4h o .,(£AJ}1E:,t1t. 

t,-#f-J.li~al.i~#it#~tl~~~¼4h~ij~tl-#}Bi~;fP~tl/.li~~ 

•*•~~½4h~atr±J.li/Jo~#g,~it.£~~·#~~.f..~½4h 
aJ.i JI" -f:J] jJ =fP Bi jJ al.i :i O 1iliit.i~' !kJ,tt g, ~it.£~~£ i(i 200 rpm - i(i 500 

rpm, Jt.1JG:ii1.i<i300 rpm- 19400 rpmal.Jit.£, ii"it.£YA.f...'.J,'i920-t Jt/ 
I J' at ;fP Jt.1JG~ £ j,' i9 40-t Jt/ I J' flt. al.J it. ;Jfi -ijJ )ft.¼ 4h ~ :i±-#} ,&:f}L o 1JG:ii1. 

.i~, ;jJ}J.li;tJL]7- 5..i9500 - i9 l 500 psigal.J-tJ}Bi-tJLf4 ~ o J.li;/J, jt_-VC,~.i~r 

5-. i(i 600 - i(i I 000 psig a-!i-#} &:flt.~ ~ o J.li jJ o 

[0046] ~ i~¼4hf£tl-#}J.li:,tJLat' -tJ}J.E:,tJL}J11;tAi~½4h1JU~¼4h t al.J*~ 

J!f. ~ 1bL -tJ} J.E;j:JL ~.tir m T ,1J!1 i& ;fP / ~ *.;!p i~½4h £ i(i I 00°c - i9 180°C 

~~La!.i~Io1iG~~, ftJ-t-h1A~**-#f-J.li~t~~¼~~~~~ 

¼-tJ}J.E;j:]t. f4 Pr 1c' ~ ~f }Jo;t&~*-£P1tf!f.1o*i1t,~7J<.~l Ai:tPr'.ft vA;J21M 

i£ :i±-#} J.li if}l. a!.i i~½4h aJ.i )lili.L O -tJ} J.li,tJL,tl2.. ~ ~.tir m T ~~it 1i. ;J¾ ii. M ~ 

-#f-J.li~~a!.i~½4ht~~AttMo.-#f-J£~1JLiit~~~~~~£~~ 

ilili.£ al.i .i 1--:/Jo ;t.& IR , Jt:. t :/J11 ;tA IR al.i )lili.£ 1JL~:i-ti~;.t.L ML. ifu½4h i£ i± 
.:jJ} J.li;fJL WJ ~ im .tf }Jo ift:J½~ af.i ilili.£ a ~-/i'-~ ~ ;lj" ~ t , ~ vA lZ!1 /i'-51&£ 

IR.f1f71H~;.t.tJ}J.E;f:JL, Jt l:f *- gJ~(4~i!i,;}J}/.li;tJLA o )i~~.f..i980°C -

i9 l 00°Cal.i ilfr.£, * _::_ g ~\ i~;.t.L i9 l 00°C - 13 5°C al.Ji~£, *-=- g .t~ 

i~~£ l35°C - i(i 150°C~ )..iii£, * lZ!7 g ~\( 4~i!i,-#},&:f}L ~ o )~~£ 
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I 50°C - l 80°CM1 )lfr.lt..o PfifR;}Jl.-;W;' ~V:A $.-'e: )lfr.Jt. JR q~ff1Ht.5t. ;J]r-J.li;rJLO ~ 

iJ - ~ ~~ ~ 1f , Pf YA Ji_ +)lfr.Jt. JR qif § 1Ht.5t. .f]r-J.li;f:JL, Jt:. i:p ~ - JR b~-it. 

5t.£iv25°CMJ )lfr.Jt., ~-=-JR .i:feY,.it.5t.£iv50°CMJ )lfr.Ji.., ~-=- !RJ:feY,.it.5t.£ 

i195°Ca"J )lli.}t., ~ T!S/ JR .1:feY,.it.5t.£iv 130°Ca"J )lfr.Jt., ~ Ji.. JR .i:feY,.it.5t.£i9 

150°Ca"J)lfr..Jt.o ~5l-~~~~ 1f, P[YA /, 1')1li.)t.JRq~f§1jit,5t..t]f&;f:JL, 

Jt i:p ~ -JR J~-it.5t.£i990°CMJ )lfr..Jt., ~_::_JR J:feY,.it.5t...f..i9 l 00°CMJ )lli.Jt..., 

~-=- JR .i:feY,.it.5t.£ 105°CMJ )lli.Jt., ~ T!S/ JR J:feY,.-it.5t.£i9 l 00°CMJi~Jt., ~ Ji.. 

JR .t:feY,. it. 5t. £ tv 120° c a"J )lli. It. , ~ /, JR ~~ -it.5t. £ t9 13 o O c a{i )lli.Jt. 0 

~w~~½~~~J.li~1f~A¢~~~~o&~aI~-5t.Mi*~~ 

.;f.i .f_ .f]r-J.li;f:JL, i$ q4F §rJ ft.34-.tf ~ i£½4-h t,A...f]r-J.li;f:JL l:tl O )liLA&tiJtt.I, -}f-

~ ~ ~ ~½~ ~ li& ~a I flt~~~~ MJ ~¼ ~ ~? ~ ~*J:_ ~ ~ 
a{J½EJ ttif!o JJi;tltt.Jt Pf ~J;5"ur,{n.AlJ!-A1r ~iflA" 7J ili~5t..f..1~i;~ 

Jt MJX. ,t £J 5%i@.li16 ~ v~, .f..J 65%~1/2 -*,t ;,i_1:_o 

[0048] -+ ~ ~~~ ~.tt-1r ~ J.li;f:i~I, 1o m 3 - 51f ~ J!., -~if;j";il 

;lJIO" 

[0049] 1o m 3~ m 4r/r-F, 1r ~ J£tlaI 1 OPf ~.tE" J!-~ 1m1 ~iJfJ ~-gF~1r 

1t.ti#-l 7a"Jtl* 12" 7/-- 1cti#-l 7Pf ~JE".!v t1~ ur,-gF~20~4¾a"JJ€; urJ-g~~ 

18, * Fl 5t..:5l.!v ;t~xt Mi fro 72~ 74:f~i& a"J ~ '.£3 L tl* 12PJ":i!. -=t $-~R 

tl.J!..;J~ A~ 14~;tl-J!-11t#-16, ro -=t ~ ~ ,Jl-~ a"J tt t~ iG14 YA~ -t* t±: tti.¥. 

$.JJ 1aJ 1Jt.itt~ 1-t itt½~ a"J ~ )liLi@.li1r ~ J.li;i:i~I 1 o" 
[0050] .n Pr, ~1r ~ J.li;tltlI 10a"Jtlla$.JJ fa], ~ 1J:1}frur,-gF7!"20 l!l %:.£ 

ti* 12a1J€; urJ-g~7!"18 at, Pf 1J:i:l* 12a11Jtrur,~~20 l!J 5t.£:i!. -r ~ J!..i1k 

A4h 14urJ~a"J.tl-J!-1it#-16o 1oitt-ffe ~ -F, ti* 12#J/€; Uf/~7!"18~~5t. 

~{} 1r 1t #-11 a{i i + lm1 *J i±: o 24, 1$ t±: o it -r ~-tti-m tti.¥.$.JJ faJ ;lJ -t]r-i±: 4h 

I-A5'f' ~ &tlaI IO~ tl: ~1*'J.r-/f O ~:i!d~, J + m O 24-iif J!..~ ~Fla'-] 

t~~, 1oiE~~~ *~*J~ ~-JfJA~/YlY11Ja"10 1oilt-ffe~-F, tl~I2 

a'-] J€; ur,-g~ 71" 18 Pf ~JE" J~ j)t fr o 72 {J,ry Im]~ 8 f~3 7, -i$ Im] -JfJ 8 t-t.~~ ;t.-~ 

;if~xta"Jtt82A~82B, ~ ~4tl* 124¾½ £.f]r-J.li;f:JLat, ¼,.Ith~ JfJ T .iE~~J~ 
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1~Al* l 2xf ;fl 0 

[0051] -;(P 00 5 P}f tF, * ~ ½i.n%:.1r IIJ lli:tlJit.JI l Oat, tlJl-;Ji A4h 14 JI 

-r~l* 12fr-Jl6 iil~~l 8 P-J , 16 iil~~l 8 liJ ;t..f..:tl* 12aJ.i]tii,.g:~~20, 

ft 1~:tlJ!-11t4f. 16a-!J1-ft-Jfj 1w1 iil 56iil 11:J i:31 -ff-,yp ~,(f.16 ii7~~18'fP]tiil 

20.Zfa] 0 ,(f. jjz-jj" 11:J J:.' 11t7fJ1!i11 dr, 56of ~+t J-t*½:tlJl.-:tiA:th l 4fr-J 11t ~ 
oo 2 7 0 lz5l tt , *--t--'f ij 4~ ~$)ff.~ 3 8 {:r{J xt 1!i1tl .tit-5 o , :tlJl.-;Ji A 4h I 4 ff.)~-¾~ 

64. :fP~lJ!-4fi-f;f.l 6a-!J4fi.7fJ 1rou iil 56* M J;_fij ;t.~ ;;tmJJL tl: o 24;;tmi!. a-!J if-~!k ilit 
#J;i:ir40o -:ko.J:.fJriE,(f.;J:l* 12, ;flJ!-.tiA4h 14:fPllJl.-11t4f. l 6zfEJ ;t.:x.. a-!J 

5iL #J ~ 40,(f.Jt.±.g:~ ~ -t- 11i11 oo J:.~of :h 1-ft-Jfj a-!J O ~ tt, M. *-5)ff. #J ~ 40 

a-!J AP 84£ l:tl P 24, $Jit.#;;ff 40,.(f.±~ ~ /i'--19!~ drJ J:.~~Jf J-t 11:J P-l -Jfj ~ 1-ft 
#-a 

[0052] ;i.lll. 00 5A, ii I!]~~ I~ 1tii!:i±5lit #J~40{r-J $/it~ ~1~ "A"{(-] i.t k. 

I!} 0 J!-#-J~iX.' $)ff. #J ;tt 40:if!:i:1:;!:lJ!-:tiA4h 14.P)f .,t. 51... {f.J-Jt p 70 !=j tl: p 24 
.:a: \fj .J.::;C.l.!!l.. o 

(0053] ,.(f..f* J±: :i±:f1-JtJJ fa] , 5'!' IIl l.li;tlJit.JI 1 Oof {~,tf J~ !=j ;rtf-lli:t~.:ti-½, ?­
-4_:tf ~ i?t:J½4h , iiz i?t:J½4h .:ti-~½ tt1 :tlJl-.ti A:th 14 fr-J J€; ~ iil 2 9 rt J;_fij ;t. a-!J ~ 

-#-52, $)ff.A~ P 34, iltA P-J ~ '£ fa] -Jr o 3 6, -:ko $lit..#;~ 1~ "A" r)f ifiF aJL 

if ~ ;:fl½4h of itt.A d,:;tl.J!-;Ji A4h 14 ;t_ :x.. aJ.i ~ .g:~ '£ fa] 44, -#-:izt.A *-iff 
t-m 5)ff. -iJJ ;.tt 42 {:r{J Ao 84 0 ,A J€; :if~ i?t:J◊4h YA YA r :;;t A i)fL:i± -ft-$)ff. #J ~ 

42, J.A~/i'- J±: o 24 $)ff. tl: , iiz:;;t i,\,.(f.5'r IIl lli;i:lJit.JL IO?- -4- fr-J .ftf-tl: :th~ :ffJ 

~~*J:.xt J} {:r{J ~ ~ tt ~11 o 

(0054] i&.-tfi±: P24a-!JJtli.~~Ji.JZ. i"", ,.(f.i£½4hi¥J-t/ftl:Z~i~;tvA,?;l 

~Jl-*ffl~JZ.i°"{:r{Jff~*fr-J#**l:tl:thoofR;t.tl:oM{:r{J~/i.,ft~ 

-t* J±: 4h ~ 1~ -r J.A. iL -jj" rJ;J .tfe.:.f1J rJ;J J:t , Jt ~ JJri k. J±: o 24 {:r{J ~Ji.~ ~y .:ttf- i±: :th 

aJ.i -jj"J_k:;t,J(,t±/ot JLJf jJ11* J±: 4ha-!J J:t ~k•t±}yf 0 ,.(f. ,Ftt1r±~~-}j"~ ~' tll p 

24a-!J t:J.t Pfi~;t.£i'-) 10~* - it.J40-l;*{IJ Jtl.to 

[0055] of i~;t_ tl: o 24aJ.i ~Ji.JZ. i"" f/4;i.l~rlf~ ,ttf- tl: 4h ~li.o of i~;t. tl: o 

Mfr-J~Ji.~;i.lrui~i¥J~tl::th~~i¥J.:rtf-tll:tho~~,of~J±:PM~~ 
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Jt. i~ ,,t _f_ i9 1 ~ * -i9 3 0 ~ * o ~ 7F tE, 1f1. ~ ~ ~ ~ tf , Pf ~.ff ttl P 24 ir-J 
~Jt.i~,,t.f..i98~* - i{J 16~*0 

[0056] ~~ J.t tl:: P 24Pf ;l; ml MJ o P[i~,,t tl:: P 24fr-J .!L1~(diameter)vA~~ 

~~a{J*tt:~4Jt.0P[~,,ttl::PM{r,J.!f_~~~~~~ir-J*tt:~~4tr-J 

-lJt- tl:: 4h o 1§1] -1,(o , Pf ~f tl:: P 24 {r!J JL 1~ i~ ,,t .f.. i{J 1 £ * - i9 3 0 ~ * a ~ 7F 

te,,r1.~~~~ tf, Pf~f tl:: o 24fr-J.1L1~i~,,t.£i98~* - i{J 16%*o 

[0057] ~ :k 111-t :f1] o/ it~ 60/882,662½ tf ~~ili!_}fJ -t-~~ fl}] {r-J $.-'t >'f' 
~;tl*:tlJI, ii-½;l=1Jifil.i±1t-1-f.5l m it½JU;f..;i:. tf o 

[0058] ~~if" &;tl;tlJI.z,,,Jg--iJJ-tiJ* tl:: 4h O m -f"-l:JJ-t1J ;}ff tl:: 4htr-J¼i!.a~ :1tt. 
JI ~ .t-&- d7 Wenger Manufacturing, Inc.(Sabetha, Kansas) ;ft:r Clextral, 

Inc.(Tampa, Florida)±? a~ **JJ{r,J J] 0 #f ~ J~, -l:JJ-t1J :Jtt.JI ~i!.Jt.;l) i9 

1000 rpm- i92500 rpmo ~iF1~A1.~~~~tf, -tJJ-i'1J:it.Jia~:i!.Jt.;!Ji9 

1600 rpmo 

[0059] -T-~~, -f.(o*1~JfJ-,t-, ifil.'f~¼J~-T-~IR, Jl=.~?Z~i~Jt. 
Pf ?k 3t. o -~~~ iJL, -~ ~ J, ,t- IR .t.l!~ 01 a~ ?Z ~i~Jt. :fJ i9 100°c - i9 

185°Co #f~.t{k., -tttl:: ~~T-~ tf 4~A-tJal.J flt fa] vAJ;l1#*~ fi)f1t; 

iXf.Jt. ir-J ;}ff tl:: 4h o im. it ~.ff;j]} tl:: 4h-T-•£ ~y i'-J 5~4r, Jtii! 'f £ ~, i91O~ 

4r o ~~J{k., Pf ~.ff-tt tl:: 4h~~ 1~iliJt.-1.(o i97O°CT-T- ~.$~ *at faL ½i!. 

a~-f-~~~J-&-Wolverine Proctor & Schwartz (Merrimac, Mass), National 

Drying Machinery Co. (Philadelphia, Pa.), Wenger (Sabetha, Kans.), 

Clextral (Tampa, Fia.)7fi=iBuehler (Lake Bluff, II 1.) ~ 1Jit_a~f1~lt..\:,-f-~~o 

roo6oJ rJt-;w; a~ 7J<-~Pf1~.t1&-tttl:: 4n #J-ffi,,ts m ifii r i~?k3t. 0 -~ifii i , 
;}ff tl::-t-t,tt*~ i96% - i9 l 3%Y :i a~ 7J<-~, 1o*-f-~, ii-tttl::-t-t,t+-;w; ~ 

~~tf~½JL£~~~~;fpff~~~~o~**~~##~T-£~ 
~¼-T-1*, f1~ ¼ 't al.J¼7J<-i_~~, -~:JJ i9 I6%- i93O%Y :i o 

[0061] ~ Pf ~.ff-T-.,,Jg-frl.J-tt tl:: ~hi&-ffe .f!!J$f YA F.t-1~-t:n:- tl:: ~ha~ -if- 15) fi:.l.to 

½i!. aJ.i lt* ~J-t-i½ i(.;/J}#;tJL-1.(oHosokawa Micron Ltd.(* 111 )~1j it. aJ.J 

Mikro Hammer Mills 0 
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(e) ~~1-t.*~.Jl;p1j£~#~ 

[0062] ,/i_I(d)t? !£. ~-tti'.B 4h*~J~~¼Jl:.;t £4'--J:.xf 1}a1*~ ittft 

#JM;f:tJ1-t.¼E1 ~t1J J1o o ,,(f.*it aJJ a1J:. Ti: t, "£*J:.Jt3}a{J"-~-t~ 
¾-~ it if! ai .tiF f 1J , Jt 1Jt. ~ 7J<.-if- di:J ,Jt~ at, ~I=- 'f ~ ~ 1t- t~ ai -JfJ ,Jfx3t ;tti 1-t. 

*EI ~t1J J1o #i*E1 tt ift Y~ ,J, -t t~45° ~ ~ktt4~~0 *~J~, -f-.151 ..f.!Y 
55%ai ~¼tt;ttJ1-ti¼E1 ~-m1JJ1o#J¼E1~fift;9~*J:.j(t*a10 ,,(f.;j-;% 

~:;t* t, -f-.151..f.!J,,'60%#] ~¼tt;i=tJ1-ti¼E1~-$1JJ'o#J¼~ ~fift;9£* 
J:.xt*ai 0 ,(J_Ji-;%~::=t* t, ft51£v,'7O%a{J ~¼tt;f:tJ,H~-*E7 ~1M 
J1o ai ¼ E7 tf tit J9 £*J:.xf * a{J O ,,ff.}] - ;% ~ :;t * t ' f .15) £ V,' 8 0% a1 
~¼M~~-:i-E7mM£#J¼E7~-~£*J:.xf3}#Jo,,(f.~J7-;%~~ 

•t. f~½~W%~~½M~~*E7~M£~¼~~-~~*J:.xf 

*#iom-t~~¼E7~•xt*@L#J::=t*39*~~~~.~::=t*~~ 
£-t 1&-ftiJ1~;,t~ l!11~a1 m ~J!u 0 

[0063] im.i±;%~1f1J, !l 1~ !l 2~¥iila11&1%tJ!~;f:~ 11} 1~lfJ ilJ1-~ £*J:.xf 

*#i¼E1~-#JM~~*~~M£~J1-~I·#J~~~~#J-:i-E1~ 
if! ai-:i-~ m r 4h:,i:~ 1;~.z.fa) #J ;&.:fl-o !l 1~¥iil#<.,~I(a) - I(d)t1J~a1J1-;t ~ 

*J:.xf*~*~~-#J~~~¼E7~M&o~~zT, ~2~il~¼ 
;tI•~~~~~~~£*J:.xf3}#J-:i-E7~-#J¼~~?~. ~~¼ 
E7~-39£*J:.xf3}#J, ~~IM~, M~m-t4'-.£aJJ#J~~~¼a 
mt1JJ'o-~Jl:.;tft}]Jl..~ #J~;f:tJ~-!iA1-. ;f:m,&,_, J1-~f.it.;.f:JLJf5t~~~~ 

~~#J¼a~-~~i'.B~-~*~~#J~*~~#J~~o 
[0064] Jt;t-Jl-~ ~*J:.xf 1}a1¾-a tftitz?r, ii:M;i=iJ1-ti¼a ;gtt1J J1oiia 't 
~Jl-;t~*J:.~fil-t~~J]Jl..~#J-~~£0,,(f.*£aJJ#JJ:.Ti:~,~ 
i¼"9'J"-tJJ1!£"4l~:i 1tiJt~tftit~#J l#J!~~*JAa-!J-#::=t*, ii: l#J t~ 

#J -HJ A~ -f> tt ;i:tJ1-ti* am t 1J J10~1+-J1JL ~ i'f ~;ttJ;,fP?r iYl.o • iJJ11£39-!:JJ 

M~~#£M~~~~~#~#J&kh.,/i_;%~~1t~ilm-t~~ 
jfJ°-tJJ1!£~~*0 
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[0065] -•ifrJ i., ;f.it_aJJ MJtt;ttJ1~½ef:1 }gft1JrYo*~ £~Y 1400 Jta'-Jf 

Jf:J jy°-f;JJiji}t_o ,.(f.)J -;%~~- t, ffr~M*tJ1~½ef::J }gf *ij J7o*~ i9 1500 

- j9 1800 JtMJ-f-Jf:J~-f;JJiji/t.o ,.(f.x._-;%~~-t, itJf/;J1~½~}gftlJ 

rYo *~ i9 1800 - j9 2000 it a'-14- J:1:) ~ -t]J ijj Jt. 0 ,ff_¼-;%~~. t ' tt 

;ttJ1~½a }gf-$1J J1o*~ i9 2000 - i9 2600 Jt a'-Jf J$) ~ -t]Jiji/t.o ,,(f.-j!j--;% 

~~- t' ~t;ttJ1~½a }gf-$1J rYi:r*~ .i.j,' 2200 Jt a'-J-f-Jf:J jy-f;J] silt.o ,ff_ 

-j!j--;%~~- t' it ;ttJ1~½a Jg[ t 1J rYo*~ £ j,' 2300 JL li'-1 f 5$] ~ -t]J si 

lt.o ,ff.x..JJ-;%~*•t, ~t;tti1~½ef:1Jg[t1JrYo*~ £j,' 2400 1La'-J-f­
:t$J~fJJsilt.o ,-t£.:i£¼-;%~*-ttt, M;ftJ1~½aJ(~1JJ1o*~ £j,' 2500 

JLMJ-f-~jy~Blt.o,ff.¼-;%~**t,M~~½~A~£*~£~ 
2600 Jt a'-} f J:$) jy°-f;JJiji/t.o 

. [0066] "iiJ""i!!ii#-Jt 4t 1jf i~JJ~~{-f :i 1~,-t£.tt~1~½ ef:1 Jffi t 1J rYo t 1fJ ~ al.] 

½ef:l~~~~Ml**o#-Jt#1iE~--~~,ff.M~~½~~~J7ot~ 

Aa'-1 k.#-Jt MJ1f ¾tta{J-ij,\l3~o #-Jt 4t1iEMJ1f ¾tt~A faJ{¾a{J~ .i\:bl~Fft 
~**~:i~,-t£.M~~½a~~J7otMJ½a~-~*~lt.o -•ifrJ 
i., ~ k.#-Jt a'-}IS" ¾tt:!f}Joat, ,ff.tt;ftJ1~½amt1JJ7oi:;9 a'-J½gi tfifta'-J 

xt *,f1./t.ii 1f -t!!.Jf }Jo O ,tm.&,.J~' ~ k.#- Jt a'-} 1f ¾ tt ~ j,' at' ,{f. tt ;tt} 1~ 

½gi)g[~J1o~~½ef:1~-Mi~*«lt.~A~~~~-

[0067J -tf. ~ ~11112 t if ~m -t i;jij ~i~ Jt 4t 1jf a'-1 * * 0 *~ l:l}] a'-1 tt ;tti 1~ 

½ ef::J }gf -$1J J1oi{ 1f *~ £. j,' 10% ~ :i k.#-Jt fi'-} f Jf:J# Jt 4t 1jfo ,.(f. X..-~ 

~** t, ik~t;i:tJ1~½ef:1 }gf-$1] J1o*~ i9 I0% - i915%Y :i k.~}t a'-14-
:if:J#Jt 4t1ilo ,ff.)}-;%~** t, i~~t:+tJ1~½a }gf-$1J rYo*~ i915%­

i920%~ :i k_i~Jt a'-J-f-J1:J#Jt 4t1jfo ,ff.x...-;%~** t, ij:M;ftJ1~½ 

ef:1 Jfff t 1J rYo *~ i9 20% - i9 25% Y :i k.# Jt Mi+ i$J # Jt 4t 1iE o ,,(f. JJ - ;% 

~*•t, -f-t$J#-Jt 4t1jf~ £j,'20%Y:i, £j,'21%Y :i, .i.j,'22% 

y :i, .i.j,'23%~ :i, £j,'24%Y :i, £j,'25%Y :i, ~£j,'26%~ :i 

k.#Jt 0 

[0068] ~~ fl}] a'.) ½it a'-} it~ 1~½ gJ }ff[ -$1] rYo ill 'f *~ £.;f.J:.xt if Mi½ 
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gJ ~f M!, Jl...ff .f..~Y 1400.>t a-v-f- J1-J Jr iJJglJt.., ifPJl...ff .f..~Y 10%~ i_ k~ 

Jt a-v -f- J1-J # Jt tt 1-£ 0 Jt. ~ ~ ;~, ii ~t ;!=tJ 1~ ½ g] m ~1J J1i:r Jl...ff £ ~Y s s ¾){t 

J}aJ.i½g] if if!, Jl...ff £1' 1 sooJt tr-J-f-J1-J Jr iJJ5iJt, ifP*-ff £1' I 5% ~ 

i. k#Jt tr-J-f-:!:1-JitJ:t 44°1JI.o ,{i_ ,Fte,,t1.~~;t~ '47, ii~¥;;1~½~ mt1J 

J1i:7 Jl...ff £ 1' 5 5 ¾xt 3} a-v ½ ~ if if! , Jl...ff £ ~Y 2000 Jt a-v -f- J1-J ~ iJJ gJ; Jt, 
if9Jl..-f[yA k# )t ~ i. it £1' 17%tr-J-f-:!:1-J#Jt 44-1JI.o ,tf.jj --Fte.1t1.~~ 

;t~o/' iiit¥;;1~½g]mt1JJ1i:7Jl...ff £1'55%xt3f-a'V½g] tfift, Jl..-f[ £ 
1' 22001t a-v -t :1:1-J ~ iJJ gi Jt, :fi:? Jl-.ff vA k# Jt ~ ;_it£ j,' 20% a-v -t 1-1-J # 

Jt 44-{!Eo 

(II) °£ill /i/J.D.~t/,/ 

[0069] it¥H~½~mt1J£,(i.*%_flA o/ )f]#~ill.~iil.¼4-hi:-v~~o ~til. 

~tt♦4h~~¼~4h~:fP~~~*g]m~£~~♦4h,~~~~~* 

~im~~~¼~~~½~m~£o)f]~?4..~-~-♦4ha-v;t*-~ 

1£~~ ~J-t,-~t Jt:. ~ ~ 4h ~ if?:.¼, ~ ~ ifP 1J<.¼ it ;i=tJ 1~½ ~ J1f. ~ 1J J1i:7 , ~ j,' 

Jt:.~Jt., ~-♦~~-ffe~m~~¼~tr-i*£0 

(a)1:f-it. ~#J~ ~-:1t-ift. 

roo10J ,tE.m TTiliif~a-v $ ~til.¼4hJ.l~it;!=tJ1~½~ t!it1J J1pz11t ~z 

~, ~~~~½g]m~£~*~~~~4h~~~~?4..#J4h~tt♦ 

~o -a*~' ~~~~½g]m~£~Jl..-f[·~~Jt.~#J~~~~o 
[0071] ~4.9f .t~ e.A~µ1~)f] ~ J.li ;tJL & *? 4.. ;tJL.f~ ¾ 1t tr-J ~ 1i~ ~ a-v 4.. ~ , foJt 

~~&~&~tl·k~1tJ.li~,~~4httM~~,~~~~#J~ttM, 
rm~Jt. 1t, ~tlf$A.1iY-r$u'13it.I*~t1t hA#J4hfiliJt~~ o ~~%_flA 

o/ ' ~ 4h !ll fl{ ~¼ }JJl. ~ !lli.R 'I ~ 't !ll iJ; ' ~ it $il. iJt 'f P ~Jjk O ii ;t * -Jfj 

~Jl..-ff TiJ ;f'tJJa(batter like );rJJ}t_ a-v .qf ~ ;!=tJ1~, 3f'lJJ~kffk_ ~ 4h iil.iJt 4-t- iR:.4h, 

~ ,;f ~*j; ;tJLt~¾,Jt ~ ~MDMo ii3f'lJJ~k4-t-iR:.4h~ti:.Jt.jJ f90.25 - f915 

~*' 1/t~i£.i95~*' Jfk.1Jt~i!,i93~*0 
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[0072] iii i~1/G~vA .f_!.Y ~,;f.J:_i~i,f,. tfj ~~~~4hilltJ;, #~,F!£. ~ , vA 

i!ik-{J..-JJP1..Z,~~{tt.1..4hjf;j Y!t, 1.8 Jt-_E!_~f ~pg-~, ;r)G~~ *~f-'A-ii 
ft YA~~tfj Alf.-~ AX MJPJ"-iJJ 1f1.o Ej ~ ~~ FJ, .:£. ~ J!--l[ ~,~ ~ ~ 

7J<.~¼ i , ~ ~ ~ xt 7J<..~ a-!J 1;t 171J 71 t'-J 1 :3. 6 - 1 : 3. 7 0 

(0073] ftJ -f ..f..a a}] a-!i .1.. ~ Pf :hit -t1z .m a'-11£1-.;y~ .m ~ o ii~ Pf :h-=IF 'i* 
-$1Ja'-J , :4 f Ti*~ , ± ~ , ± ~ -$ ,J J1t1 , .1.. ~ jiJ -$iJ J1t1 &. * )~¼4h O rJt i!. ~ 
A~~£:h~~~, --~~¼~MA£~~~_t_~M~~~•a~ 
JiZ ~ .1H:.i!!k1%t.1..4h /f;j Ylto ~ ~ a'-}i~J.t.--1~-t-i'-740°C(l 04°F), 1JG~1~ 

-f i'-} l 0°C(50°F), .i: 1/G~ i'-} - 4°C(25°F) - i'-} 6°C(43°F), li 1:JG~i'-J -

2°C{28°F) - i'-J2°C(36°F)o *1~.m i,t.A4'-i,f.. ~ , -{£1.T J{k.,*, *af JJJJ~ 

~4kiM-~~--Jt~~~~~o~MM&~4---Ai,t~M&~~ 
it* a'-} ikI. at fa] (lay time) o 

[ 0014 J 391-\:. * 1* M a~~ ~ , Pf JJf ffe.¥- -$1J ½ m -f-$1J ½ y tn ~ -$1J J1i:i a'-J ~ ~ , 
R *'If ffe.t-$1J½a'-J ~ ~ 5~ ~ ~ ~i±i'-J 40°c ( 104 °F)~ 5~J.t. ~14 0 

[0075] ~ -f .1.. ¢:J ~ y i, .4. a'-J i,f.. ~t Affilf-ii ~ ~ ,¼7J<.. i--:h £~Y t'-J 

50%Y i, ~t.£ 'f :h i'-760%Y i. - i'-J75%Y i 0 -{J....f..aaJl a'-J-+~~ 
~~ ~, .1.. ~ i*~tAM-1,f.. ¢:J a'-JJl~M-¼i 39 £j,'2%Y-J:- 0 .1.. a'-J ,,f..~tAM 
'* ~ a'-JJJ~JJ;f¼i.-~39 i'-73%11 i - t'-795%11 i. 0 ,{J;..n-~~~~ ~, 
.1.. a'-J i,f.. ~t A~i,f.. ¢:J a'-J JJ~ >w¼ i JJ i'-720%Y i - i'-795% y i O ,{J;...f..a aJJ 

af] Jt ~ ~ ~~ ~ ~ , Pf ill¼~ -$1J J'o vA r .1..JJ~ }J;f ,¼ i 7J i'-} 15% 11 i - i'-} 

30%Y i a'-J ~tn¼4ho -{J..)J-~~~~ ~, ii ~tn¼4h~JJ~M-¼i Pf 

, J, -t- t'-J 1 0% Y i , Pf 1~m rPlR~ ¢:J -$•J J1t1 0 

[0076] "iiJ'" -{J.. i'-J - l 8°C(.4°F) - i'-} 0°C(32°F)~ 5lfr./t. r W~ 4 i,~ MA i,t i,f.. 
~ o --vA20-f-Jt..~~;iZ o 1~ft] at, ft3t ~ J.k:~1-t.Ji..£i'-] 10°C{50°F), 

t!p, M-1,f.., 18 )t.{f.5£:fP(tempered)afJ J~~ ~ 0 ~ tt, ~ ~ a{J 7f' ~, 111]-:kP 

jf_.£i'-J l/4"a'-15*J.t.' PJ'"M-i,f.. A.~1-t.18 1)} ~ T i'-}0°C(32°F)af)5~J.t.' mi ~1J 

r~~~~~, iii~~~~,~-~~~, ~~~#~~~-f~ 

10°C(50°F)o 
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[0077] ~##14-h ~ i!)f] -f"Yill ~ ill½4h o 1f1J-:ko, ii~ Pf :h :i& m 1*-¥-, 
4, J., Jf-, ~, Jf 4(bison):f.i !¼ ~ ~ 1; o #J4h ~Pf* t) ~ ~, 111]-:ko~~, 

.... ~A;k..~o•~~, #J4h~~*m#~#14ho¼i!~#~~4h~ 

.:JI=- FR t 1J ,t± ~~1f1J ~;J-t-Jf 4(buffalo), ;ft.. &!fl, l5t!lt, .!3JrlJlt, ;It:. :k.~Jrl 
r.l. ·~ ,~ tF. J.,:\. ¢r .'tif" >fro /iii, ¢r Lz. G :b .t-t. >f.J., >{,b.. $ ~ (ll~ h.. /~-. ft -f-, .)'(!;, /f'A J$\,, ✓ -.J ~, IM JiP\i, JI~ JiP\,, UL l'!~, -VL,"1,1, , ~-nl , -7 .JR 

~~o~~-~~~-'r7, ~~4h~~*m~Am.¼i!~~A~~ 

J1oa~::fFFRt1H±~~1f1J ~it-~1J<..~:f.i~Jl1J<..~, 111]-:ko, ~~ ... ~@ ... tilY., 

~,£, ~ ... i~~-- ~G)~ ... 7::lp~ ... ~~ ... ;GJ)l~ ... ~ti, 1~©, ~ 

~ ... ~~ ... ~~ ... I~~-- tt~ ... ~~ ... ~- ... walleye, .~~;fp~-~o 

1f.iF;€.,t1.~~~-'r7, ~4h~*m4~ ... ~~A;k..~~~o 

[007 8] ~ ~;Jt-1f § a~ ~;t~kJJJl.A 1f1J-:ko 1f. --&- , ~1% ML ,~ }]Ji.A 1;:-i!t~J.Yl ~ ~* 
~JJJl.,~A~~#M4A~D~~~~#~~~~¼~~ ... ~ ... #~ 
;ft:zkfo ~~M£~~~~B~~~~~#--~ ... ~ ... M ... M .. ~ .. 
,Jf ... ~~¼WLJJ~1~~lltmVtt!lli){, ~¼Jt.FkJ.$.4ha~ 1f ... Ml, .t-f o 

[0079] ;Ki½"~ i1Jt1JJ10"~-t~ll-*#J4h(~i~1a ~FR-t-vmJL~4h ... ~~.t-f) 
a~ JJ~ ~ a~ ::11=- :i* t 1J ~~ ¼, -ff-~ .f~-j{o ~ Association of American Feed 

Control Officials, Incorporated tB Ji&..~ Definitions of Feed Ingredients 'r7 a~ 

;Ki¼ II ~ j1J t 1J i¥o II fo}f ~ ¼a~ ~-t+ ~A¼ o 

[0080] ~~.i4!!i, .EJ~4h ~ ill½4h'r7 a~#J4h ~ ~ :i/ff *~~t~1-t*~ )vi" 

t 1J J1o a~ i. ~ vA -#-~4½:-i=fl-t%-ill½4h a~f~~}f] ~?k~ o ~i±~~1fL ~ $JJ 

!i:*/ff4~,J,~1-/i..a~~4h$t~~~~;f-!"1;:-ill¼4hat, 1f. ~ill ~ill½4h'11 

~4h ~ iRJi.. Pf :h i945%, 40%, 35%, 30%, 25% ... 20%, 15% .. 10% ... 

5%, 2%, A0%Yi. 0 ¼~J~, ~JtJJ!i:J!-/fft~~~j_Jta-v#J4h$t~avY 

ill~ ill¼4h at, ;/f. Yill ~ ill½4h 'r7 ~4h ~ iRJi.. Pf :h i9 50%, 55%, 60% .. 

65%, 70%, 75%, 80%, 85%, 90%~95%~:;_o ii*, ~~ill~ill 

½~h 'r71J<.½~ti=tJ1-tit.li.4h¼~ t 1J i:?i:ra~iitli.. Pf :h i95%, 10%, 15%, 20%, 

25%, 30%, 35% .. 40%, 45%, 50%, 55%, 60% .. 65%, 70% .. 75%, 

80%, 85%, 90%, 95%, A99%Y£o ;/f.iF;€. 1t±~~:;;t~'t7, "£ill~ 
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tll. ½ 4h-~ *~ t9 40% - 19 60% ~ i a-v 7J<..½ M ~ 1-l:'.i * 'f=1 Jffi ~,J J7o ~ t9 

40% - t960%~i a9#J4h ~ o 

[0081] :t£:f ;t,ff.4.~ aJJ 1f Pf 1RJTI ~# ~Jffi o 1f1J-:ka, Pf 1Rftl ~a-v AiR:A 

~ J:t -HJ A. a-v 1if Jk.JlJL ~ a i~ ~ a~ JJ~ M ¼ i Pf r i~ ?.t ~ o 

(b) 1:f-~ l:jl41)l~~J47]<..*~itt. 

[0082] ,(f.JTI rdrl-iff-i£.a-v. ~ill.½4h~-i-~tt~1t*'f=1 Jffit1J £:z.rotAz 

~,~~~~½'f=1~~£Tif~~~~~-~A~~*~~~?.1..~tt 

~tt½~a-~*~' M~~½'f=1Jffi~£~*~•~~Jt..a-v#A*A 
,?if 7]<.. *~-;l?:, 0 

[0083] ~#-t.n.4hA7l<-*ItftJ -t~ill. ~ ill½4h a ~1QJ~, ~ ~fll ~ tll½ 

~1f~~4*A~**a-v~~*a-v~~~¼~Jffi~£a-vi~~~* 

½~~-ttt½~a-vffl~JTI~~~o~~~~~,,(f.~tt~tt½~1f~ 
~A*A#7J<..*~iRJt..IifjJt995% .. 90% .. 85%, 80%, 75%, 70%, 

65%, 60%, 55%, 50%, 45%, 40%.. 35%, 30%.. 25%.. 20%, 15% .. 

10%, 5%, 2 %A 0% ~ i. o l!J Jl:r.., ,ff.~ ill ~ ill¼*h 1f a"J 7J<..½ tt ,ifi.J 1-tAJi. 

4h*'f=1~1JJ7t1a~iRJt..PfjJt95% .. 10% .. 15%, 20% .. 25%, 30%, 35% .. 

40%, 45% .. 50%, 55%, 60%, 65% .. 70% .. 75%-. 80% .. 85% .. 90%, 

95% .. A99%~ia ,ff.iF~ 1r±~~~~1f, ~fll~tll¼4h-~**i9 

40% - t9 60% ~ i a-v 7j<.,¼ it ;tt} 1-l:'.i½ 'f=1 ~ ~,J J7o ;fp t9 40% - tv 60% ~ i a"J 

~41ft.A~7l<-*o 

(c)13l~~1t,m-<=, /1i~J £1J<..¼~;l@, 

[0084] -:ffl9.:/f). ~fll¼4h*~~1-t* W Jffi ~,J J'o ~ ~, IE) Jt ~ .1.. ~ ;fp/ 

A~~~~Q 4.~~~•~tt½4hPf~¼~~-~~~• .. AA~~ 
~~·;fp~~Mo ~·~~~~*~4,ff.-t.~tt¼~1f~iPf~* 

~.tf-½itl-tlk fo}f 11; ~ tll ~ ill¼4h A~ ~ ?k~ o iM ~ fll ~ ill¼4h:-tJUv- "f~ 1.~ -$1J J1i:1 

"at, M;,f:tJ1-t:i-tA4h?~h~ ~ ~;p!J~*'J~/At~;l,t~a-v ~·.;}i~o ~~J~, 
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~~tt~tt½~~~~~~,~~~½EJ~~~--~~~-~~h 

~ -:t, ~~ ~~ 3t 1f1J ;f\:7/ ~ ~t~t~ a'-J ~ -:t ~¾~, ft 1~ ~ ~ ~iK~ ill.~ ill.½ 

4h ~ ~ a'-J 7r .x.YlJ.J...~ ~ Affi ~ x iu 1:1~ a'-J Affi ~ o ½i!. a-!J it ~~t~ a-!J fa:.~ 

-:t, ~-~~~,t-;f\:7~xM~~~To 

[0085] ~ ;/i. Jit.A ;#} & :tJLZ Fi~ ~t • ~ 1f1J ~¼½El J1i -ttift;f\:7 $~A ~ )lb 

½o~~~,~;/i.JltA;#}&~.z~*•~M~¼½~~##;f\:7*~A 

~~½.;/i.{J}~ilaMM~*m~M~~~&h~4;/i.T, -~•~ 

M;f\:7¼½EJ~##~tt½~?~~~~~~~-~~~~, ~;/i.{1}~ 

il~1.Jt;J f~ 1iU-f j.r.( ~ 1k JJ£)~ ¼½ E7 ~ ;ftift#:~ ~, iffl ~/2Aj.r. ~ ~ Jtl 1-~ 
7~~/1-~~o 
[ oo 86] iK. ~ 1f1J ~ :J;; :k. f<Jf._. ~ 1f1J , A Pt--. ~ 1f1J a'-J !iI.½4h , A.:i½. ~ if,J , 
A.~·~M~tt½~-~~~•~M~A.~-~M~~¼~o½~~ 
;Jtr.;-fi.m -=t~J1i:i €s{J *~ • ~ 1f1J a-!J ~ 111J ~At-JJgJJJ~ ~t~.1.(1ttj.1. - f¾ ~ ), 1l ~ 
-1t ( j.r. ~ Jtl Jit ~ , Jf5t»c -=t pH), # ;ft 5t , J3 - i½JJ ]Y l ... -:t ( f¾ ~), J3 - APO 8 

iJJ ]Y 1 ... ~(f¾~), .WK:JJa{:;-,. ~-1-t5tlt; m~-;tJfi(*¾~.r.~ - ~.r.~), ~Alt, 

~-f ~.r./JJgJJJ~ ~.r.~(ffef ~.r.), JJgJJJ~ !k.f.llf5t4h(~.r. ~).. 4-;t-t"(-;t ~ - f¾ ~); 1-~ 
JJ£(-~~j.r.), Pf-jf~(ir.~ -f¾~); -ffi:-ffej.I.,t-(ti~ - ~.!.~),. i~½~t}J]v 

J--- -:t ( :f¾ ~) , ~.r. l!f7 ~ ( ~.r. ~ - 1-~ ~ , 1f m il. ~ a-!J ~.r. *) , ~.r. JtA~ , ~.r. it J1t 
5t, ~iZ-;t-t"(-;t ~), ~~.r.1l .. -=-.ftA-t4:k(~ ~);f\:74-;t(-;t ~ - f¾ ~)o ½ 

i!.{s{J ;/i.¾ !Il J1:r.;-fi.m f-~J1o m ~a-!J A.~· ~jf,J ~.t-&- FD&C Red No. 3 0~ 
~.!.), FD&C Red No. 40 (i¼~~.!.), FD&C Yellow No. 5 (~~:.tf-;t), FD&C 

Yellow No. 6 ( EJ tt-;t FCF), FD&C Blue No. 1 (1tJit), FD&C Blue No. 

2 (~Jit)o ~ m T $~ II} ~{s{JA.i:t. ~1f1J ~;J--&- Cl Food Red 3 U~~.r.), 
Cl Food Red 7 (JJgJJJ~i.r.), Cl Food Red 9 (yt;ftj.r.), Cl Food Yellow 13 (~ 

i#.-jf):fP Cl Food Blue 5 (-t i 1J]it V). ~J7i:i• ~jf1J ~~*;ff, .i!,.tt_b *if+ 
:JJ ~ ~ -=t 7J<. a'-J *¾ *, ~~;,f!i.~ ~ 1,$. o ~ut.t~, A flt ;f\'.7 A.it.~ J1o. ~ 1f1J ~ 

:JJ~~*#,~~~*#:JJ*#~~~~##{s{Jm½~. ~~*#:JJ 
-=If ith ~ 1t1. a'-}' 18 Jl.~ irh ~~a'-}; ~ 1f1 ifil.il"Y}-Mt* ~ 0 
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[0087] ½it (r-J.@. Ji=iJ Pf vA ~#JfJ Ai ~ ¼* EJ ~ ;t;j-;;tffll½ o -=lf FBl. t 1H1. ~ 
~~~~~-4~~·•*-~~~~~o~~m~•@.M~•~~ 

*li..iif~-~ffl~¼*EJ~##~~@.~M~~*E7~~£~ffl~ 
A.m@. ilrJ ?k2t.o -i~;$;.-ix., .@.1'=1J ~W..Jt. iif /,J tvo.001% - tvs.0¾"i:" :i o 

,/f.-,t-~~~~ 1f, .@.1'=1J ~W--1!.iif J;J tvo.01% - iv4.0¾"i:":i o 1f-:n 
-~~~~tf, .@.1'=1Ja◊i:ltli..i:fJ;Ji90,05%-i◊3.0%~i.o ,,(f.5l-~ 

~~~ 't1' .@.fr=1J a'-J W..Jt. Pf J;J i◊0.1 % - i◊3.0%'t:" i. 0 ,/f.x..-~~:;t~ 

1f, .@.1'=1J tl1i:ltJt. iif /,J i◊0.5% - i◊2.0%Y :i o ,/f.:n -~~:;t~ 1f, • 
@. ?f1J ~ *Ii.. iif J;J tv o. 1 s¾ - tv 1.0% "i:" i. 0 

[0088] !A~lt5t.av @.¼Pf ffl -t-•@.tl1¼4Jn-AJ;l~!!.. av ~#1:~ ~ av ~.r_ 

A.m@.o 1~-1'lt-5t.av @.¼~ ~ J;JJ!.~ .EJ ~1.~~k~av;i~@. ~ (flP, !!.. ~ )av 

h~@.~~~h@.~*£•@.~#a•*o--~~' JA~a;t_~~ 

¼J;JJ!.~~~--f"~~~~M~~*E7~~£(r-JmJt.at~-~~~ 

(r-J·@.~;;tta•*o rm1t, it@.-;f-1&~., rm1t~ ~1,~jt~1-t*(:J~ 

t 1J J1µ at -1' 1i~*tt ¥11-t* (:J ~ 1#1J J1µJJl ~ ~ ~ (r-J A.m@. 0 ii ;t~ -1';f.t~ av ~ ¼ 

*~ J~,/f.iv 100°ca Jt. ~ av i!£/i..F.$-M,, Jt. 1JL~,/f.iv75°Ca Jt. ~ ~ i1£/i.., 

~*~J{t,/f.tvso 0 caJt.~aviI£/t.0 ,,(£-+~~~~ 1f' 1A-1';t,t~fiv ~ 

¼/,J#~-tt-,J!.~~~/&~~~~h@.*£•@.~#a•*o#~~ 

~~h~#~,*~~~¼~h@.#*~a#***·JA~-~~~ 
¼i:fvA. ~il1½4h-f-"i:"~ iv0.005% - iv30%,tj-,,(f.-f •@.tl1½4h 1f o ~ 

1.~-1';;jjt~av@.¼ /,Jff*-tt-at, •*~1JGiz'1.J~ifti~tvo.oos% - tvo.s¾-t­

~ ~ • ~t11½4h, Jt. 1JG~J~ifti ~tvo.o 1 % - tv o.os%-t-~a◊• ~t11½ 

4h o ¼~J~, ~½{1:t-*-tt-fiviit-*fj}aff jjtJ{Jfx.1~1J¼4hi:fJ-A~ ~ill.½4h 

-t-~avtvs¾- tv3o¾, Jt.11u~tv10%- tv2s¾4,/f.-t•@.t11.½4h1=r 0 

1,'p"J;J ~1f1J, .@.il1½4hi:fvA m0.0087%~1!l}J~~J:., 21.68%11:t-*fj}, 52.81 % 

=ij 1,J~Jt, ~P25.43% NFE (?}f~~ ~ J;e.HJ YA~;_ it)ilI.Ao 

[oos9J m-#a~ #1&lt~~*J1µ• ~~#t11~a◊1~lt~av @.-!-Pf 

ffl-t~•@.tt½~o½i!.~/&-~~~¼~~•M~~*E7~~&~ 
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~~~~~~~~~~~~T~~~~~~~~~~~~~*-¼it 

~~-~~~*~~~-*£.~##,~·~,~~,~~~~* 
J1o. ~ 1f1J 0 3' # :@:.-~ J1o. ~ 1f1J °iif m T ~i( aJ] , *YA~¾* 7fj A.~ ;:fl#. 
:Jfj Arp~ , ii: :;ij- ~ 1f1J ~.fECaramel Color No. 602 ("iif ff ii} Williamson 

Company, Louisville, Kentucky);fi:15440 Caramel Powder D. S. ("iif1.f ii} 

Sensient Colors, Inc., St. Louis, Missouri)o 

[0090] JL#~~ a{JrJf~• ~1f¾~~J1i:i:;ij- ~1f1J"iif m -r~~t~a{] ~* 0 ¼ it~. ~If¾~~ J7i:r ,t ~ 1f1J ~.t-&-Rl!l JJ~ ~.I-, 4 .;fi:i Ai!!..~ ~;;ft~o FD&C 

Yellow #50 4--tf. -t-• ~iil.½4h t ~~~)fit,~ ~-;ta{] i. :h ,t ~i1l½4h-r-Y 

a{] t90% - t91%, 1!.1JG:izttto.1% - t93%fYa{J,t ~til.½4h. -;t-~1-t~~ 

*J7i:r,l ~1f•J;t-f;;ft, 1/GiztRl!lJJ~jx, "iiT J;,t ~ill.½4ha{]f Y~ t90% - i9 

2%, 1JLizti<iO. I% - .i'9 I%. ;W.-~J1o :;ij- ~1f1J ;t"f;;ft#f ~J~ J; ,t ~ill.¼4h 

fY~i90%- i95%, 1fuizti90.5%--~3%o 

[0091] $ ~fil.¼~"iif~.f-&-:ili~1f1J, ii:~~~1J ~¼~~~it~- 0 ~o.J:. 

# ~, ~ #t 1~ * ,t::, Jfi ;t-f ;;ft at , -;tli ~ 1f1J --AA. '51 ~;;tt.¼ 7 ,t ~ ill¼4h ~ ¼ 

*,t::,A##~A~~~~~~~~~~~o~~:izt~~~~-t, ,t 
~til.½~ a{]ili ~ 1f1J~ "iif ~.tE~• 0 ~1t.¼4h~ it~;rlta.)}Z YA ~I ~ili 

~ 0 ½ it a{] ~ ~- ~ .ts J. Jlk;t-f ;;ft , 7J<-Nf a{] * ,t::, ~ ;t-t jf:f , ~ ~£. ,itA=t #. 
~~~~~#~~~~~~T,1JL:izt~~J.Jlk##,*Nf~*,t::,~~ 
I~~£. ~;t-f jf:t +'f= :h 1li ~ 1f1J t ~ ~. VA }f Si fofr ,m; a{] :fli ~ 0 ,.tf. -if-~ 1t:i ~ ~ 

~-t, ~~-~kA*,f::J:h~~Mt~~£•. ~~~*,t~tt¼ 

4h tat, 4~ -t-,t ~fil.½~ t a{J~~-~t:h ,t ~fil.½4hf Ya~i920% 

- t9 55%0 111J -if-,r:i~ ~ 1f1J :hit~•. ~ #t t~¼*,t::, ~;t-fjf:tat, --tf-4~ 
~¼~£a{J1t.¼4hat, ½ita{Jit~~;tjfil_ W1i~tJJt.£iiMaillard:fli ~&_J}l_ vA 

tll ~ fofr 1t; ~ ili ~ • ½it~ it~ ~;ta{] ,f~.:%lIr:i ~ ~ 1f1J ~.t-&-;f.~/# , fiiJ .fi 1 EI•, 

4~*'**'~~~,~·-' ~~-,~-~*~-o~iT-~~ 
~~~- t, it~-:h if] a5~Jt o :it~~J't°iif i,A,t ~til.½4hfY~i925% 

- 1995%, 1JL~i930% - i960%4~ -t-,t ~ill.½4h t. 
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roo92J {f. 7Fte:,r:t~~~-ttt t, • ~i11½4h ~¼#* ~-t-, JJroJJ~~.r., ~­~It• ~fi,J, ~~~- ~$-•~ o {f.~~~~-ttta<J-/r--~ut~-ttt t, ~ 
$--~~¼~~$--~..::..k~£•ttA~ao ,,(f.½-~ut~~~-ttt 
t, ~£-~:JJ~~a<ikii½f=7o 
[0093] • ~ ill½4h ~ ~ ~ ¼•J.t. ifl]-;;- fitJ YA ~#pH,{£.. ~ :ff1J ~. 1/l tE. 

~- ~-J.t.ifll~M~:JJ-~Mo ~~~½*~~-~M~~~~~ 
tr~•- ~•cmr•)- ii!!J;G •- +*•' t; !½•, ~L•, i1~•- 41 
•· ~--,~-- ~-~~~•o•~tt½~~~-~M~Jrk~* 
J.t. ~ h YA•~ t11½4n a<i "i: i. 1-t tv o.oo 1 % - tv s¾ 0 •,t:t i%J iS" fi1J -ik. ~ :Ji 
pH - JJl ~ 1f1J (raising agent), 1f1] jo~~•~..::..1r-J, kbt• 1r-J, $~ffit~ir-J, ~ 

~1-t.1r-J ~ ~~1-t.if 0 

[0094J 1if 11! :ii. 1~m -$..4Ji .t~¾:rm.-ti..?f(A Yl ~:1-µ a'-7 ~ i¼:f,:r i:t:f£~f A~i11. 

½*~~~~~~•~tt½~.A~~,~A¼~~~~~A~~* 

~A-*R~~~~#~A*~- ~~~~½~~A~~~A-~tt 

½4h, 1a i'G~J~,tf.1]<.~~ ~ t11½~.ite.. ~t11½4h ~A~, ,& *1.t.:JJ tv 
10%- tv2s¾"i." i., * ~ • ~fi,J 1J<.~~PJ""~1t.1-1£.~1Jµ.f..;k,_i. 11<-, m -t 
)ib¼:f P ~ ~ it JfiJ 1-t.¾ t, /gf_-$1J J1i7 0 

(d)~m1£~~~¼ 

[0095] "i:t11.rJ;Jt11¼4h~1±~J-1£.~.t~~#,w-#, iftJ,l;t, .tA:.~1-t.1f1J. ~* 
~A¼~-~ffl~~~~~J!f.~~~~•~*~~~-~~?f(Afiffl 
J.f.~, ~/Jo .f.. -t: t11 rJ;J t11¼4h a<i A~a'-7 ~-it~ vA -#-~-tr-½ JfX.,.k: -t ~ .1..P: a<i 

[0096] "i:tll ¢;] !ll½4h~ ~¼t'-J 1 % - t'-)30%-i_" i. ~ }J~ Jlt~ i,AYJi\ -f> ~v~. 

--At* iJL, ii JJ~ JJt ~ :Ji #J 4-h JJ~ M". ½i!. ~ #J 4-h JJ~ M" ~.t~4 rJ;J J1~ M", ~ 

rJ;J JJ~ M", ~ kJ1~ M"~ At-¥- rJ;J JJ~ M". ,t£. 7F1e:•t:i~~~-ttt t:J=7, "i."ill rJ;J ill¼ 

4-h ~¼t'-110% - t'-120%-i: i. ~JJ~M"~. ,t£.½-~~~~ ~, PJ""15tJtJ ,tJi 

~ *~ a<JJJ~M"~, ;/f F~ -$1J1r:i~1f1J ~.t~i1111f1Jjo-fF-1tirh, /f*"T" i41, ij Mj i41, 
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•«~ .. ~~~ .. ~~~ .. kA~ .. ~a*~--tt~~ .. a*tt¼o 
ifA4h3tl~ a~m~JJ#~ a~Y :i ~ 5tt=~ of :h tv 10% - 20%0 

[0097] Yfll ~ ill¼#l~ of ~¼JA:.~1-t:i1f1J o JA:.~1-t:i1f1J of~ .il:.iJJ4h ~~a~ 
3/ ~,tg~P }1~ JJ#~( 111]~0, co-3 JJ~ JJ#-)~ ~1-ti, ;}A:.~1-t:i1f1J ~,if~ .tl:. Yill ~ 

tt¼#J~~~~~~Q ~~~Mof:h~~~A¼A~o ¼~~~~ 
~M~~,~~~~, ~~••a*~--~~•-~~----~~• 
~)ii!_}J~ • rJii.. ~ i~ Jt ~ 4 ( anoxomer).. N- l.J ~£-f-Jvt~•.. .Jr-,?;/it..jUM:. 

-=f ifil~.. fa]~£+ 'f... 4~~£+ 'fl... xt it.£+ lf' .(P ABA).. i'5t T xt 
'f~&(BHA) .. T£f££1f+(BHT) .. !Wl1 174f ... Jjl~jr)w:", a-t}J~ r-!-, 
f3-i½JJ~ J---j:- .. f3-caraotene .. f3-Fiifkr-i½JJ~ r-t-• .. ~~$& .. ¼Jf& .. 

JL~&.. 5~ ~-r ~ -t- :i;-rJii.. f~~ ... Jt1:ft.1l$.- ~.. T ¼4ltlfx.4h.. lWl7 

~f At>llfx.4h .. p-¼ ft~ .. 3,4--==-!:Z::£+ 'f ijl .. N,N'--==-+.xt +-==-~(DPPD) .. 

Ar,,t-f~-==-~ •-==-}] ti lffii .. J;/it.1~-==- r-EJ •-==-i;,tJJ~ ~ ti~ .. 2, 6--==--.t'5t-T ~+& .. 

5~ ~-r. -t- _::_ lffi~ .. #ZJ~-, ~~., .Jr-JA:..t,Z-:k... .Jr-;}A:..t,Z-:k. fr'-J .. -b 

µt.f-, -CPtlt--. 6-LJ~£-1,2--==-~-2,2,4-..=.. 'f £~#-. ~itT.GrJii, 

l.J£~5f &, l.J_::_Mc-~ l.Jij!(EDTA), 1:ic-~.tJi.1pt4h, T ¼I$'-, ~~- .. 

-!k1ifffi~(1fiJ~o, JL~-!- .. .:.tlJL~;/;k, 59:~-r-~JL~;/;k, ~)9:*-f-JL~ 

;/;k(EGC), i9:~-r~~JL~;/;k(EGCG), 3/ &~JL~-;f-"-3-5~~-r•iffi~) .. 

-If ffi~ ( 1f1J ~o , Jf ~-!- , ~ ~h-;f-" ., ~,4-$-!").. -If fli~ ~f ( 1§,j ~o, ~;/;k.. ifh ;f~ 

fli~, daemfero), -If ;J;,tJ!i~.. ~ !lf ~ 4, '&; !¼ •, i~ ~-r •,. }£Jjg.tJi.Jpt4h .. 

'111t• .. -B-it.• .. ~itl~JJ~ .. f¾J.tj:- .. a-f£-=f£;k_~• .. f££;t±J.t• .. 

~£~-==-• .. xt+-==-& .. ~~£r-==-•--~£•~ .. ~~--*•.ttt.Jfx. 
4h .. $L•a*~' ~r;;4JJ~ .. ;¾1~-~p;;4JJ~; R-a-JfiLf., µt-1f-!-, ,ffi-

iiGfu:.-!- .. +Jft• .. ~5f !$'-., 5-'f ~ ~Mc- .. i9:~-r• 'f yJj~.. ;¾11tz.•--tt 

i47iffi~; ;t1~-if--}f-r-EJi1Jm; *-1f-!-,f3-$-l,:ffi~ .. ¾ 'f-==-~ki1J~-(NDGA) .. 

i9:~-r•-=tiffiij, :f.• .. 11~•~11~iffii, 11~~~ ... z4}J~~}l!!.ifa¾,, z4• .. 

,r;4.rlii .. :t.A• .. phytylubichromel, it-tix.t>l~Ah.. 59:~-f--r-EJ iffi~, 3/ ,r;4 
~-- ~!f-ffi:.fli~, R-~ ~r iffif, i!.iit¼.ttt.Jfx.4h, i!.iit¼., ~~$.ttt.Jfx.4h .. 
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~$&.~~~•-~~--~~-.#~-~Ag,T¼•. ~~ 
... -•~&. 4:.1f &(flr' a-. f3-. y-;fl:i ~-±if&). ± if -=--~&(flr' 

a-. J3-, y-:fl:i ~-4:. if-=--~&) .. ~~. ¼~-.. 2,6-..::.-;r,x.. T £.-4-1£ 'r1 £. 

+&(~P, Ionox 100). 2,4-(..=-.-3',5'-..::.-;r,x. T £-4'-li:£-:f £)-:HJ..=-. 'f + 

(Elf, Ionox 330). 2,4,5-..=-.fi:£ ~£1jt£ij~. f~ijft, ;r,x.. T £!U!ft(TBHQ). 

J;fiL1~-==-~• • ..=-.f££~£+~~~. ~~ .. ~~ .. Jr-•• f'(i!!_-$- K J.l.1it 

± 4h. tt± -:t Q 1 o. ,J, ** * ilh. L7'l it-:t, A~ 1n ~ ±.ll½ 0 

[0098] ~~ill~ iil½4h t :t.it~1-tAf1J aJ.i*lt.. ~ IJ i90.000I % - i920%~ 

£0 ¥~-~~~-t, ~Ytt~tt½~t~~~M~*lt..~~~ 
0.001%- t95%~£o ¥.x..-~~~•t, ¥~fil~iil½4ht:tit~1~1f1J 

~itt.Ji.~jii90.0l%- !91%~£0 

[0099] ~~ -~~~-1:f, ~fil ~!i1½4hja;_~~¼.f..!Jt'-#-ift]v}f..ift]v~ 

Mo ffl~iflJ~M~lv~M~, A~~M~IJA~~o ffl~~~M~~ 
#A*~¥~ ~ A JJ~ M-iil t~ 'f ~JJl €19 A~, 111 :ko, JD2. ~t ¼ ~ ~ , JJJL ~ 

¼~ Jt, 7J<.ffif a9#J4h¼~ Jt, 4-iih .. JJ~ Jtt •• "o/ o ift]v~1f1J ~J~#t-#J4h 

~~~--~~~~.+~4~~~"o/o-iftJ~M~~#J4h~~ .. ¼#~ 
Jfx.4h~ilh;t~tJJ~Aaquaresin, ¼;tfilh, ~M~~ .. ~f.'~;lm~lfX.4h(natural 
smoke extract). ~~.#1~4h, A¼~J~Jfx.4h o $.-~iflJ~1f1J Pf g;J--&-~+~ 
¼#. k~¼#A~~¼#oYtt~tt½~~~~¼~~Mo~~m 
a9.tfv}f..1f1J a9 ~~11~ e,JE~(il.1~iFJ) .. ~~-~(111J:ko, ~~-Jf-4ikJ), it 

~-~-- f1;.:tt-•~. JlJL-tr•~. 5'-1iz-tr•~. 7J<.ffifa9#J~¼~, :fl:i7J<. 
JUf a9 tiAh ¼ ~ o 

[00100] Yiil ~ fi1½4h ~ 1£~ gJE J, # * m ¼;tt o ½it.~ ift] ~ 1f1J e,JE 

#J~~¼#,#J4h~~-¼#~Jfx.~,¼+#~ .. ~M~~ .. ~M• 
tJtifx.~.. ~-Et.#1~4-h.. ~ ~1H~.. fi1iff. j.I.;r;t. ~ §: 0 * m ¼?Ft:fP ~ # 
-te_. ~YA¼ii:h.txtJJ~:fP Li_::.rJifAiJ1fJ·}J~ ~-Jfj i\!£3&. 0 Jl:.re:1~v~jf1j ~ ~JE;:-f ~ 

¼# .. k~¼#A~~¼#o¥~~~~~~-t,-iftJ~M~~~* 
v~a9, #a9, A7J<.*v~~o ½i!.a97J<.**m¼?Fta9-=ll=-FR-$1J,t1.~1f1 e. 
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.J~ _1it ~ _ ,s,_ (fl~ ~•1 .,;k_ ~ ~ ~ ~ .J.@ro .J..11, ~ ~ t·,i,1::.:e-~ ~ _ lwl ~' ~ -/40-, ~ .. p"' --7:f~-. ...-J=J-,~,,, ,~,,-J:i/:, ,, .. ,/f~-11~, Jirl_-i:i;j::, ~ T,vr'--t:JJ:' .. l,,..,._.J)5C..--Pi=J 

~-- .t~:#1:., MF-r-. Jlt1f:-(cranberry), 3t1l;}it, ii~, ii ~~Tfl .. *~*-­
~4-;}it, $i*1Jl:n i~;ft .. 3f-..~ .. ~;}it .. Jf1f:-(mixed berry)-. #t-f-, :#~, 

#.:t .. £~--~4- .. $4-~~~- Ytt~tt½~~~~~~~Mo½ 
it al.J :it 17Jf.. 1f1J aJ.i .:If fR 1M ,~1. ~ 11,J ~-tfi A1-tAiJ M:... ~~•M:... it ~•M:... ~ 

~•M:. .. m~•M:.~s~~•M:. .. ~~~~~--•~-~~-- ~•~ 
JTxAh.. ~~*-~4h. Yiil ~ iil½4h-te., ~ 1~.m ~#iftJ 11Jf..it~fflrrn-it, 
f}f :i!. ift] 17)f.. it ~p ~ rn- it~ ii! i:.t~ ~ ~ * ~lf:,* }fJ ¼;i/:t,. ift] 17Jf..:3ft-. irh 1f1J , 7J<., 
~~M--~~~M .. •~M .. ~-M~#~M~~-
[00101] ,(f.Jt:.~ ~~~~tf, Yiil~iil½4h~~~¼~;fJ11f,J~J1£JJk.1f,J, 

1111 1o i~ * • J:l * M:. ' Jt }J~ -. ~ 3l * }1£ J:l * M:. .. ;bo ..I.. i:.t al.] nm • * 
(Eucheuma)✓-~il .. ~Jlx(FiiJ.:µ1~JJx .. .ii~JJx-. ttb.iiJJx .. ~~.ii.JJ£ .. iff)-jf 

•~~•~~-- ;}it& .. ~,A~-•~-- ,A~-•~a~~&. 
[00102] ,(f.x..-~~~~ tf, Yiil ~iil½~~ ~ ~¼***111J1o~ft!l. 

*-. k.f 4h~ .. .titft.1-tdf1J.. ro-3JJ~ M• .. ~$Pi. ½it al.] ift!l. * ~.ff;f{t 

!£..A,C .. ~E,~~~~~~~M,~•!£.·B~D.~~~{Jl.]q~ 
~ {r(J ~ 111J ~-tfi-ig .. 1~ .. 4uj .. ik, 4-~~-ifal.J M:.. ½it{r(Jro-3JJ~ M• ~-tfi 

-=--t- ..=.;;,£_ :k :,1;;$-.(D HA)-. EPA(-=--t- i;.JtJi.. 1~-)~ ALA( u-3E.$ ~)" ~ ~ 

~{r(J$Pi~~A#~ .. ~~--~*~--¼~~-- ~¼~--~~~-- ~ 
~ .. ,J,~¼ .. ~~-- 4-. ~.ii~ .. !½~$ .. tJH~ .. 41t-. ~~ .. 4£-. 
;'£~~~£¼. 

(/1/)~J;, 

[00103] ~ ~4 Y iil ~ ill½~ :bo ..:r.. AJ!..~ ~#-Jf; ~k al.]~# ,t- .Po. ~ ~ ~ 

~tll½~~~¼:izt m YA ral.J.f..1'-#A~at: JJk.JJ£~~ffi-- #J4hJJ~JJt .. 

A1-ti~, z4•M:.(..=-.~i;4•4~-. ~i\~,z,4•4~, .-\ 1$f:JZ4•M:. ~) .. ~ ~ 

M-. ~~M,~~~M--~-!l.~M .. A~M .. aJt:.~¼~, ~M£ 
~i:.t;f.¥.J.-A ~ 1~m it;tti1-t½~ ~t1J £ .. #J4h ~ ~7J<..a1t1J i:?1:1~i:.t;f1.~1~a1.J 
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ii" it.~~ JYl o it ?t.Jfl 7j<..~f¼ ~ Jfff il1.½4h 7J<..½;fp z,,t~ YA ¼Jt. -jf-~ ~ ~ 

•o ~~A*½;fp•~~, ~~•~Mo ~~~~~;fp*,~~~~ 
ii?:.½ 1f..£R1f J51Jfff 14'-o ~_g ~iJ11~#J JJlfOw, ftl11;fl1f1J.. il1t:AfJ.. z~~lk 

,fP ~JJ~ ¼ ~ lfi o ,?t J5 - ~~ii"~ t:f , Pf EJ lb: ;fp i;41t.Mt.-,t&~ h11 faitr ~ 1FJ o 

[00104] Pf ifil.i±-t1.Aifil.i:t-tJT..~~t? .1. ~ J51lfi~il1. ~ t 1J t?a-ffJ A~-& .. 

~# .. ~x .. ~*--A-•~m-t~~~~~ii"-~~.ttt~~£ 

~~A:h~~o~~~ttt~~£~A~*~~A~~*~~~~~ 
-ffJA¼Mlo 

[00105] - _E!..-ffJ A, ~t~ill. ~ t 1JJ1a#t;t~-. -¾~~#tt~m -f ~16 ~A, A 

,?t~#t~~~--~¼#1:~~~A#t~~~~Mo #1:~~~~Affi~~ 
A )47 ~t.. :J:#1¾-. m ~ 'fa zJE,ti ~ ift] (impingement cooking);fp ~ o :ia: Pf ~if~ 
1:-- #1: ;t~ ~till. ~ ~1J t?i:r -bJJ Jt -. z,,t~ AhJf if .. 
[00106] Je.>'r-. "£"ill.~ ~1J £ ?fi.£1:it~ .. il!i±ift]~ ~ ~U £a~pH£.t14.0 

- i15 .2~4 ~ l 1J J3a it.~ o it.~i!!i±~/J11 $L ~J¾ ,jf-;:rl(lactic acid culture)~ 

~Ao~~i!!ti~m#•• .. ~& .. ~--B~Oa~~½~~Jf..# 
•1~~1i"~1-ta 

r oo 101J Pf~ 11= ,1)111. ~ ~ ~ tll. ~ iu J3i:r c ,?t JE,?t -=r ~.. 1::;-¾~ ¼-=r ~.. t:; --f 

1*.. 1::; #1: ,~A~ #1: ,~ z rtir) o "i." ill ~ t 1J J3p a~~ - ffe ;&11 1. ( ,?t iE ,?t -=r ~ .. 

t.J-¾~ ¼--f ~.. t:; --f ~.. I::; #1: ,~A~ #1: ,~ Zrvf) ~ :h 1§,j jtP ,?t* ii ifil.ilt t:f fl;"f 
~*i-~, 'fa~Jg-,?t½i!~~ aJ.J$.~1o~,!:f,J-. ~~ t:f ITT -i}J1:J"-~e, ~~o jtP 

* t 1J J3af_w;t_)f) -t-·tk:~ W JhAJfl -ffk~JJll¼EI m, ~ t=f ,?t);!f ~z-wri!! ~ 

~~~£~~A**' ffl~~~~~-ffe~1.,fP~~~¼i!~o 
[00108] ~~J~, ,?t ~ill.~ ~1JJ3a(,?tiE,?t--f ~.. t:;~~--f~, t:;--f ~, 

1::;#tl~A~~l~z1lt)-ffJ Az,g, ~ ~1i~m ~m:::rlA;t~*4hJfff 1tidE/*1J J3a 

~drJ~,?t~~A**~~R~~~~~~o ~,g,m~PJ"~~~£fl;"f 

~ * ;,~ ) YA ¼iffie, ~~ fl: ~ ( !lp ,,ff. I J' ~ t:f) o ~ ~ tl7 );!f ~ ::tt- ,?t,xf ))ft°3# *~ o/ 
:J:~J¾ A ~Jl?. "i." ill. ~ l 1J J3a , mi~ ~)47 ~t.. Je.>'r , ~ ~ ,?t ~ 1~ z 1lt Az,g 
~if ~ill.~ t 1J J3a :9tJ:.. drJ ~, A-1l.~ J5 -~~ aJ.i-1l.~4h a J5 7r, ~ ,?t& fJ 
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M tp * ~ -j: ill. ~ *lJ J7p YA ?fr~ PJ"" 1Je:4 ,ti..&!} 1£1i7]" 1i't!.£ 4h 0 

[OO 109] -ti?_, PJ"" YA YA 't tJL:;t ~-#-1~m 't JYL w :if :;t *¥f- t.J ~It~~ #t ~ a1 

-j: t11 ~ *1J J7p ~.fit.* w :if ,ff. 4fl. tf=1 0 ii! 't , it ~ .19.: {r,J 4fl. Mt# ,ti.. 6 s 0 c - 11°c 

{r,J i~lt r, ~,t;k:i€iti..f-& fJ 4~~ ~It~ 19.:YA w J.l:.,fi..J1:t./½'t-ti:a1 .fit.4fi:fP 3<. 

-~~{r,]~~~4,fJ_~~-!.£4h~Jfff{r,J~~o~,/f.~#}fJ~~:}J-.m~ 

~{r,J~PJ""~~~~tp{r,J-j:~~PJ"",f±..&JJM~J!-tf=1#t~, ~~¼~~4 
a1¼~ 0 

[0011 OJ ;/;J 7 1* i.iE. ~ ilL ~ -f#1J Jh i.£-JE.. tfJ A J!-~ ~ 1l- flJ JJJL ~ Jfff itJ, ~ ,Jl, 

~ ½j,· iJ.i75%-j::;. {r,J*EJ f!f f11½4h ~¼ .f-j,· iv 1s%Y:;. 61 d7 VA rill.A 

&!J k.# J:t: _f_j,· iv4&* *a1,tJi4h*EJ (vegetable protein)tttt .. _f_j,· iv 

3&**{r,Jtt4h*E71fff** .. ~L~~2&**&!itt4h*EJJ!f~; -#-A 
~ ,Jl, ~ .f- ~- ii.; 7 5 % ~ ;_ a'-J * ~ Jfff ill.½ 4h J!-~ £ j,' ii.; 1400 Jt a1 'ff{ -iJJ 51 

£0 
[ 00111] "iiJ"" ii! i:t YA T :;t *-f#1J ¼ iifit. ;rt t 1J J7p (vegetable product): ~-tf * ~ Jfff 
ilL½4h, 1/tizt.7J<-½a1'fPZ;t#&!J k..ft.*~ ±11½4hi11½; * tf=1 i"J 75%Y i. 
a1*~ Jfff ±11½4-h d7 .f-~- tJ.i 15%Y i. a1# J:t i11A: foJtj£,# J:t d7 L~- iv 4 

&**~*~~Mt .. £~~3&**~*~1fff**--~£~~2&* 
*a{J*~lfff~ill.A; A$-tp Lj,'iv 75%Yi. a{J*~lfff±ll.½4hJ!-~ Lj,' 

iv 1400 Jt &!J jy° -iJJ 1llt; 1=; 

#a~fll.½(combine); 'fP 

¥f-1/t~&!J~½~~~~~k.ft.*~tt½4h1=;#4*~½~?!.£ 

~Jfff&!} .. ~-~&!J~~~~-*~Jh, ~-*~£J!-~£~i~~&!J 
*~ittto 
[00112J ti7 ij£_:;t*t1J~a1 a* t,J J7pa1 ~1,,J;J:J*~~iYP, ii-t"~~J7p 

~.t-lr*~,J,,t~,tjf- .. *~;t~~ .. *~¼~~*~}lt',;}f-(vegetarian crumble)o 

*~~J7pa{J }$-~1f1J;J:J4iA 7 7J<..½a1~Z»:#a1*~ f!fill.½4ha-!i:loi~o 

[00113] PJ""ii!:i:tvAT:;t**'J¼71<-*!1JJ7p(fruit product): 4-tf*~lfffill½ 
4h, 1JL~7J<..½a1~z,t#a1 k.ft.*~ ±11½4h ~i;f-7J<..*i11½; Jt:. tf=1 il.;75% 
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~ i. a<]¼ El Jfff ill½4h rh £ ~Ji' iv 15% ~ i. a<] Jif- ft ill A: fo)f il~ ft rh £ j,' 

tv 4 .fffi.. * * aJ.i * EJ if tf! .. £ !J,,' iv 3 .fffi.. * * aJ.i * El Jfff H '$".. 'fP £ !J,,' iv 2.Jffi.. 

**a'-J¼EJ Jfff ~illA; _aJt. er £j,' tv1s%~;. aJ.i¼~ Jfff tll½~Jl..~ £ 

!J,,' iv 1400.>t a'-J -,r iJJ~iJt., F.i!J€;~f1JG~ aJ.i 1J<..½aJ.i'fP;;A:.~aJ.i k.ii ¼EJ ill½ 

4h ~ ~1]<..*ilt.½fA r !£. HJ Jfff {:iJ.i, ff if!;Jk {:iJ.i 'f\:1~t;i=f;J1ti1j<..* ~1J i:?i:i, ii 1j<..* 

~1J J1µ Jl..~ £.~_t.tj- Jr- a'-J * ~ if if! o 

[ oo 114 J rh _t. i£. '7f" * ~1J ~ a'-J 1J<.. * ~1J i:?i:i aJ.i ~ 1f1J j; 1.if. ~ -t" J1i:i , ii* ~ -t- i:?i:i 

~A-&-1J<..*%, ~~,t-J1µ'f\:171<-*Htt#-(fruit crumble)o 

~5l 

[00 115] ~ ftJ -r ~x. st, * i¼ "#J 4h ~ "-t~ 1-f gJ #J 4h a'-J ~ .. :1f JkJ1JL ~ .. 

[00116] ~ ftJ -r ;.t;.x.st, **"~1l<-*"-t~~,t-1J<.*at.i *iJL~~ -r-# 
1J<.. * aJ.i * ~ ilt.½4h o 

[00117] ~ JfJ -J- ~x.st, **"~ ¢;l ".:J~M..#J4h ~rij4f. ~JJra1l(recover) 

a'-J¢;)~0 ·~~•~a'-J~~B~~tt¾~~I,ft~~~~~-*~ 
1J•X..-ta 

[0011s1 ~ m -r ~x.st, *i¼"~JJit.;(".:J~.:J~if.-t-ilfit.*aJ.i ;rt~A.i r­
# ilfit.* a'-} ;rt~ itt.½4-h a 

[00119] ~ ftJ -r ~kst, ?f-:i¼"i/f-tl:: 4h"-t~t}±B fr!Jr4ho ,,t£.iiz_t. r kt, 

~¼£~_t.tj-*a'-J¼E7~-a'-Jtt~¼E7~£,,ff.-~~~'75"-tf~~ 
-t/f-tl: 0 

[00120] ~ JfJ r ~x.at, ?f-:i¼"ifif!"-t~,,ff.izrAt~~-ff1J 2 #ila'-J~J:t 4t 
,1.£ i~.!5~ Z/€; * iv 4 Jffi.. * 'f\:1 '..t. 0 .2 .Jffi.. * at.i-tiAh * El ~1j J1i:i Q ,,ff. i:K _t. r )(,_ t ' * i¼ II if $1£. fl~ ~Ji5"* ~~ a{J ~ if! , pfr il * .-?f-~ ~ tit 1fij -g_p k.ii -=f Pt if if!, 
*~;r,::~;}~ ~¼;t.n.~¼El ~1J J1i:i a'-) £;.f;._t.it J}a'-J¼EJ tf if! a'-) ~t;ti;J;t{;J Ao 
[00121] ~ JfJ -r ;.f;-3(.. st, * i¼" riJ M ";}~ Jl..~ ~ ¼ i. ¼ El }gf YA 2lA!k 4+ ~t 
;tl;J1-t:i/gf 'f\:1i1'5~'[ ,t1.Jfff aJ.i,,ff.~~*1)-~ 1f1J~o,J, ~ t aJ.i¼EJ ~~ 0 
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[00122] ~ m -r *5C.flt, *-i¼"Jt lIQ m M15;t~j}"Jij ~#5;tAJtt,J J'p1f,Jjo ?.t 

•r± at.i * ~ 5;t ~ 0 Jt lIQ m ~ £*J:. Jt lIQ m at.i 5;t~j} tlJ , J, *, .£. * , :fP * ~ 
£5;t~j}i1J AO ~ 1n Jt lIQ M' ~ J:J ~ 1fJ ;f: g¼At m ,J, *' ~~' ,W, ~~ 

k*flfJlIQm o 

[oo 123 J * m -r *5(_ at, * -i¼ "7J<-½-ii(.lJ§:-",JJ1 i. 7J<-½ Ei ji:i i. at.i * EJ Jfff ill. 
½~hrJriJl-11; at.i~4rJto 

[00124] ~ !fl -=t Jf..5C.flt, ;f::.-i½"k~Jt 11Jt..~~.iE;tf l3~Jt e-a1it~1tA11. 

~£~~£~4JtT¼~~~Ao.{f.~~~2~#~14Jt#~~~ 

[00125] ~ !fl -=t ~k. at, ;f::. i¼"fJtA~-¼1f fr-J ~ (MDM)"-ti&'1~Jfl tif rJf wt) a{] 

i9:¼tA4~, ~~;fi:i;{J&~J1fw:itRffa1 ~~~" MDM Jlj9:* .{f.7c:1t-JJJL 

~~£m~~~ff~~m~~~4~?~o 

[00126] ~ !fl -r ~5C.at, *i¼"¼JJ<-i. "-t~.,ff.tt~t~ a171<-'l}"--at.i ;_" ## 
afJ¼7J<..i. tifi,Aif!ii A. 0. C. S. (American Oil Chemists Society)~* Ba 

2a-38 (1997)i.ITT~~, ii~*iffi.i:t~1-t--~l Jl] tt½JiJJf..5C. ~ 0 

[00127] Jf..5C.flT1kJfJ a1-t:-i¼"½ EJ Jfi ¼ i. ", 1f1J ju, 1a k_a * ~ ¾ i, 
-t~ -;to iift. i:l:_ i,A r ~ * r}f ;;ft) ;t. af) # ~-t ~ :f~ ,xf ½ ~ Jfi ¼ .i : A.O.C.S. 

(American Oil Che1nists Society) )-£;;- ;t. ~ 5¼ Be 4-91 (1997) , Aa 

5-91 (1997), ~ Ba 4d-90(1997), ~~ *:i&:ii.1f1-t-- ~ l Jl] ~¼J1J Jf..5C. ~, 

~~*~;t.~J:J~~###£~~~¼½, ~½~Jfi¼iJ:J#£~~ 
¼i. 6.251¾0 

[00128] ~ JfJ -r *5C.flt, -t:-i¼ 11£~ Jfff tf ~fi."-tij~ Fl ;t..5l4'--aaJJ~.t~h* 

~ ~,J J'pft¥va1 ;f: FJ *A.~~+iitt~ H ~;f:ii~ at.i*JfJ~Jt O .n Pr, 
~J:J*£~~~l3~~Jtl3~M~%tt~£~~£~*£*~~* 

~*~ ff tft, rJt YA*~ tt t;.~.t4~ t 1J ¥f-~~JJJL ~ at.iJ!i;i:tJ~ -t ;pf~ a1:fP Jt 

l3 ~ it tt;1-ti1ii4h* ~ i 1J J'µ o 
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[Oo 129] ~ m -t-4---i: at, ~ i½" §'! -i:» ~i It. 11
%001J i. m ;tti 1~½ t, Jfff. ifJ AJl-~ 

J(_ ~ ~ a{J ~I It. VA ~4~ 1~ ~ a{J m )ftj ~ >'r }JiLJJii\ T r)f-}fj A &!J t 1J J1p fl{J if i'(t;Jk 

~~{r,J~~o §'!~Blt..&!1~~·~5v~. 
[00130] ~ ro -t-4---i: at' ~i½";!::l.tv- {r,J "-t~ -1'¼i9J4h ~ a{J i9J4h ~ iil.½4h 0 

[00131] ~ ftJ -t-4---i:at, ~i½" k.ii.--r~it if! ":f:~ ~½ .f-~Y i'-J 70%JJ¼,t­

if .&!J k.ii.--r~&!Jj .~¾. k..ii.--r~if-~~~¼-~~~i.~* 

.ii.½ E7 , 1a ~ ~ ti~Jt 100% afJ ff if! o ~ ftJ -t-4---k at, k..ii. --J-t=rt if i'(I. ~ 

-t~ ix. -1' ~A~ kii. >1 r ~ tf ff! o -.f.19:, kit -f- J7t tf iftii! i±v:/4 T iP" • *J ik.: 
¾~kit a{J >'r 9t :fp JB; :f, l.li Jt (flake )A;,ti;-f-f-Pt-)f-t.A.J.li Jt Alif pf-a1-f­

~ tf ¾ ~~' ~~k.ii.-f-~ff.~k.ii.##~-f-~{r,J-~¾~o 

[00132] ~ m -=t 4---i:at, ~i½"k.ii.5-Rtm½tJ "Jt.vA ~¼7J<.a1 k..ii.1f:-EJ 

it, ½tJJfff.,¼;_jJt9 65%- ,J,f-.i'9 90%#Jk.ii.tt;f:fo k.ii.*~½{:J~ 

~¼k.ii. -=r-~ tf ff!' iili ~ ¼;ff VA 3G7j<. it" :i * it Jf..t-v 3.5%jl.f_ j.9 20% 

#Jk.ii.-f-~ff-. k.ii.*~*{:J~tl~Tffe$mk.ii.*A: ¾~k.ii. 

aJ.i j, r fc ~ JJ± :f , & Jt ~ ;,t it-=r-µt * 1-.A.& Jt A ;,t # aJ.i -r µt 147 ¾ ~ iih , ~ 

1J:k.ii. ½-41 ~ k.ii.-f-Pt if ~ft~ -f"Pt afJ~~•t1A'~~ 'lJ~ ~. 

[00133 J :M ro -=t 4'--_;z_at, ~ i½" k.ii.4'Jt"-t~it~ ~¼ j,~ -=t i9 1 %iih 6{J JµLJJ~ 

kit tt;f:f aJ.i ~~;'1--ifj .;\, tb f.i1~ ~E'A<l:Yl f.i uf vA iffi.tl NO. 100 ~ ( :k @l :-fif~ ;{i) 

~#Jffi~ttA.~ftJ~~#Jkii.~&~*~kit*,~Jt,&Jt, • 

• ,A~~##&!J~¼~~~Ak.ii. •. ~~~~~, kit.{r,Jk.ii. 

~t,,¼-i_5vt9 49%- iv 65%0 1JG:izt4'Jt*lif1l::!F'$~w, -ik..1JG:iztik1~!Y-t­
i,v 1 % a1 4'1t *~k ~ 1fi1 ~ 3 oo ~ c :k l!J ;;=;t ;{i) ri J:. 0 

[oo 134 J :M ro -=t 4---.::t. at, ~ i½" kit¾~½ ti "Jt YA~ 7J<. it n., ½ E7 Jvf 
¼:i j; ½j,~ i,v 90%>:k...ii.½{:J aJ.i kittt:lft. iffi.i±vA T ffe ~~ m k.ii.if-3 Ak 

.ii.¾ lfi ½ t, : }A -=r-pt¾~ :k__ff_ a~ j, r {c :fP ,¾ :f , J.li Jt A ;,t Jf--f-pt * t)dli 

JtA~~~-f-~¾~,~--r~{r,Jk..ii.*~~-~~-f-~~~~~,# 

;fr1~:k..ii.~ti ~;f~~51'"~ 0 
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[ 0013 5] ~ }f] -t ~ x.J1t , ~ i¼" H ~ ".f ~ ,(f. izl--ft ~ ~ ~1J 2 # iJ:. (r!J ~ J=t 4-t 
1£ii\13~.:z.Jf;, JZ. -t jJ*il.i 2.5 - iJ.i 4 .£*~'.t.:k..-tiJ.i 0.2 &*a~t.t4h~ 
E71M i:fp o 

[00136] ~ }f] -t ~:stat, ~i¼"i;ttJ}"J~1l m {f-1.if .k~3fdi a{J i;t:JfJ} 0 ~ 

~~~~~jJ~~,~~~-~~- ~*~-~**•0 
[00137] ~ ,rn -t ;f..kat, ~i¼"v:J.3c.7~it $-a-!JY :i "-t~--t~£1c:~-¾~ 

~**~~~##(r!J~~¼.ijJ0~~Jf;#*~~~o~~~*'# 
7fta1 YA Jc..7~ it X.al.J ~ i.-;ifv:J.:i@..il.~~;f:t1t I -t 45°C :}:~*~ .n.£tt#~.fU 
,tay.:z_)f;f~y:,t;;j-,l;fifi=)a1.'fo 

[00138] ~ ft] -f" ~~at' ~ i¼" ,J, :ki¼"-1~ 111 Ji}k.$f ,J, :k itr7 ~ 1i fl-J 4'¼ * 0 

-~itrJ1;, ,J, :k:lf.'J)-a1t.ilt.;l; iJ.i 14 - iJ.i 120 µmo 

[ oo 13 9 J @. .t-&- v::J, T ~ ~ 1f1J i,:-;, 1'1 iE4'--~ aJJ a<i 1iL ~ ~ ~ --}j-~ 0 ~A.91 :!~ a<J :ti.. 
~AlS~mm~~=~~T~~~4'~~fr~tt~~~~~aJJ¼~ 

iF ~, m a1J ~ -t it MJ~-Jf-ill~~~~~ lt~ av ;Ji..~o t<t itrJ, ti<.,~tl ~/~fr, 

~~~~~~AM~~~~=~~~~~~~~tt#~~~T, ~~ 

/~frat.i*ff.~~~~ 4' "iif 11= tU it J. ?k~, * JL:if.a1f;tgi1~M1 ~~1~at.i 

~*' ~~~mm~~i£.~~~~~*•~~M~3lJ~~~ifr)~~~ 
i 1J ,t± a<i 0 

~~Afr] 

[00140] ~~111J 1-105 ¥-17rJiJLa;J ,t-.~aJJ a<J-i-# ~~~~ 0 

~~1Jtl 1 jti)J5!Jt.~~~~ 

[00141] ;t+ i:fo "j1J" +JJ ~IlitYJ, Jt I} if-1i:.ilt--ft)Jl1J .i }f-"iif iffiiir:J. T i:.t,t1.~1J ~ o 

;r~ ~ it iff.J 1-t,j- E1 Jg[ 1f1"1] J1oi-f J1i:r fr~~~ Ji.. -f F~ ~~ a<] ,J' ~ 1f , JfJ i9 3 1¾ -ff- J7o 

~ .i a<J ~i1il ro *7j<.7J<..¾ff"i=fi:ro ~f,J,~;J-41.A-?t£iJ.i 0.01 Bar al.J&.jJ, fr 

%':ir ,J, ~- ft.3,f-{{-J7p 7~-@'- i9 12 - iJ.i 24 ,J, at O Jfx. tluJ<..¾~ -t-f J7o-}f-~~~ 

I-t~~~~~~#«~~~,ft~~~~#«~n~~~#£~A 
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~.*-ffe~,#~S~,,(f.~~~#R~nr~~.ft~no½A-t 
~~ J:t a1*4roo ftJ -t-l;;J-$1J-tttl:: :tha1½i€.~ n j; TA-45 ~, di Texture 

Technologies (::k ~ }t1Ji½a1 +JJ n J:t 0 *:ftiiiR.~a1¼i!. a1 ~ ¥~J ~:tfj-1x.j; 

TA ~ , di Stable Micro Systems Ltd. (-~ ~ )l1J :rt a1 rlic.* 25.. 50, A 100 

-t Jt i~1J jJ it a1 TXT2 o ,,(f. ii iR_l¼~~ J:_ r .:.Z tf , ~ -t.JJ 51 A_ :h t-1J ~ (puncture 

through){-tJ1i:r fo)f 'it a1 vA Jt it~ a1 ~ k a1 jJ. 

~ ~-!fd 2 Pr- J:t # ~ fr-J )J!t~. 
[00142] m f-5J115t.~ J:t 4t-1.iEa17j" ~¼PJ"-itor -#t:ft O 1x.1~m 1fJJc~ J:t ;f;iy 

i7 15 0 it. fr!] tt ¥~11-t.~ ~ ~ -#i1J J1i:r o ~-tf i-t J1i:r IA 1% ~ ~ "ff! ?f/-1tt tf -#-~ /Jr:i i9 

450 Jt 25°C a1]1J<..o ;/£i9 150 mm Hg r-A-3i:Wf·fbi1tt, -#-ft34-F9¼~h 

1]<..¼i9 60 ~-it o ~-1f1J<..¼fT1i-tJ1i:rJLA~e,* ~/i"-,JJ ~a~ KM 1400 ~ 

Kitchen Aid )£i}-~a14'* F9, -if-,,(£ 130 rpm rWt.½F9 ¼4-h ~~4t o ~ 1JJJt 
~#~~~,#~r~~~~~~~. Y1~¼~~~~o~#tf~ 
tl:: i9 200 g a1)£½:th0 ~~ii)fi¼4h.il.1J!..fof**-t 2.5 cm a1tfi1l~-R 
H* f:i-!:JJ$f)tl¼4h~~. ;f,F~-"A-!:JJ~)£¼4h~~a~tfffi~, ii"i."-1:~ 
vA~:k~~i.(1f1J-Jtoi<J 200 g), -#-~-tfii:1.Ii.*vA 1000 i!_;;~~;j:fJ1olf :k.._$fJ:t 

a-!i ~ ~ ~t. 11!1-ito tt * 1A 1J:S.-t 15°/4~ ~ -t 20%, JJ~ 0.. tt At -iR.~ft o 1rt-1to1A 
7J 15% - 20%, ~$ J-A# tf ,r,F ttL~ -i7 200 g, 1:l -Y-:.-t 2.5 cm a1 ~t ~{! 

~ * ~f -#::J.A -!:JJ.f.f)ll¼4h~ 1Ji, ~ilrAfit -!t-o 

~ ~ 1f1 3 tt.4h ¼ ~ ~,j J1µ fr-J 4.. ~ 

[oo t 4 3 J v:1, r tt tI:: i; * Pf m -t-$1J ~ ~~ aJJ a~* ~ a1 ~ ;i:tJ 1-t.;t1L4h ~ lfu -t1J 

J1oo ~ff), r~/Jo£-f-*)fu)tl¼$:3: 1000 -f-Jt.(kg)Supro 620 (k.ii-~ 

~4-h), 440kg ,J.,½~Ni, 236kg ,J,;,l5;t;/:;}, 34kg kii_-=f-Pttt~fi., 8 kg 

z4~..::.1~, ~ 2 kg L-4 Jvt.ft-.r&o )ft.% F9 ¼4h VA -JfJ Px.. -r- itl #J kii-* ~ i?i:.. 

¼4h o i~ ~ ~f-f- WtAh 4t~.§ .f..ho#-4-, -f- Wt:,4-h i! ~ 480 kg 7J<..-~-"A ii /J11 

:f-t-4- i3 l A f.vf -iftJ ,i+ 3, vA -HJ Px.. iftl i~ a1 k.ii-* lfu f.Di )£¼4-h O ~ $ ~~ ~ k r 
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25~~#~~·~~~fil~kA*~ffi~¼~~#½~~#~~ili 

~.I. -ttili ~it@;¼.li.'4'-5Nz.ltAt~1J IR, *~ ivnfl:.¼tth,(f.~ - IR;pit.tt~1J 

£iv 25°C, ,(f.jjt-=-IR if; 50°C, ,(f.jjt-=-. IR iv 95°C, ,(£~ VET IR tv 130°C, 

~,ff.~ .li. g iv 1 so 0 c o -ti} ili 4h 1: ,ff.~ - IR£ :Y iv 400 psig _a £,ff.~ .li. 
g tv 1soo psig fi1 l1i :fJ. t.£ T£J 1=j JJi:i;¼ IR ;tmim. fr-J-'4'-Ai /i"-i±-M- o ~f 60 
kg 1J<. ii.A-#f-JJi,tJL a<J f4 tf o 

[00144] ~f JJi;tJ~I.i!A¾ £-#f-J.f.;tJL, f~ :,:~ T ~ A;:$" I: ft. it-Jt !la? iR:. 

¼4hJ.A.-tJ}H.;;t:JLili O .:J4FAIL{i~E-#-Mi.Jt!l av w~¼4h 0l ~/iL:i.iJJiiJJitI 
,(f.~~~?±~~~~~~*~~-0 

[OO 145] ~ e1¼ ~~~)(t ~av*~ tt j{i a{J-tJ} ili ~h-tJ} ili l.li:tit~ . .I at, m 
7J -tJJ T-#- /'4 l6 ~f-tJJ JR:-f-~£ t◊ 10% -t:" i. a<i ¼1J<. :I-. -~ -t- :J:'Jrl, ~ YJ"'---tJJ 

JJc ~ A , J, $f Jt ~ 4~ .:k.~ J:t O ~ R 1Jf ~ x. -t a<i 25 + ;-t J:t • r-t ;&- ~,w1J ;_ i!. 
J!.t:.~ J:t :}f-§"1J -j-~ IV ~ . 

#~ ,J' $f-}=f k$f-Jt 

ti:,½ 

*(mm) ~(mm) *<mm)· )}:(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 

-f-JsJ{t 11.0 7.4 -f-JsJ{t 16.3 11.2 

liF;-f!E.. 2.3 1.4 liFif!¾ 2.8 l.3 

ik.k1i. 19.0 10.0 J&..k.1.t 22.0 14.0 

Jll,J,,(i. 8.0 4.0 Jll,J,{t 11.0 9.0 

~ ~11u 4 - 94 tt4h 4-a ♦u a1i:r lr? ±? 
[00146] ~~1f1] 4-94 )l~~111

] 3 a~~jlo riila~;R V ~¥;~~~111] 3-94 

~-¾"-itr 0 
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~~ffd ~;k_a(J~ lHn¾i8- 1J<..½ W/£(g/cc) 
~½# Jt % (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?1J ~.k~~ jg°·vHiJ.t. 1~½ $f /.t.(g/cc) 
#,~# #% (g) 

I I 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 
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~~~,J ~k~~ :l"-tn5!£ :,J<.½ wt£(g/cc) 
~½# #% (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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~~ff1J ~.k~~ ~-W~iJ.t. 7~½ 18[- /l.(g/cc) 
~½# #% (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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~~;f;rj ~k.~~ jy-w~iJ.t. ~½ if J.l.(g/cc) 
~½# #% (g) 

* 1 'l!l§r,fsr.Jt 
2.6 045 53 0.27 

lf{A 6.5 164 60 0.28 

* 3 'l!I 1ri!L4t 0.2 291 70 0.30 

f-J1J11i 6.6 156 63 0.28 

~ ~1?u 9s ~ ~ 1/f. ilI.½~ alJ !!..?-
[00141J ~ffi9 10°c (so°F)a<i 362s it m *7J<.~~h11£~fu◊.'t-S, ~.:Jtat~ 
7JP 1160 Jt f- ~' 1~7j<.7J'"(i9 7% - i{J 12%)k..ft_ ~ El ill.-¼4h(Jfif--iR 7) FXP 

MO339, 1l ro Solae, LLC, St. Louis, MO)_n..i.k.Ji~f:.1 ill.½4h1t.7j<.,¼ 

R~~~7J'"~, ~~k.Ji~f:.1fil¼~~¼k.Ji~~~f:.1,k.Ji~~~ 

$ft , , J, :.k iii M ~ i;t 4'77"" ~f s 216 it¼ 7Jz i. ;lJ £ ~~ 19 s 0% a<i if/Ltfi\ ¾ 1t a<J 

~5t~ ~ ~;/Ja.f..ifl½~o 1~ifJLti¾1fa<J,~ ~ n, f-i9 2°C (36°F) - i9 4°C 

(39°F)a~~lli.;i_., WtJ½~¼4h1L£R1JfH:J}gf a<J~ill ~ ~1JJ1Po ~f~fll ~ t 1J 

J1o 4½;fJ £ Hol1ymatic fi\ ffj if}L ~, ~ * '3/ 1J!. ~ ill ~ ~1J J1i=r A ffj , ~ A ~ J4F 

.§X. ~ Jt , ~$ *I,~ 0 

[00148] y,i,_~~1f1] 3 a<J~11=, ~~z~;li: ffJ 3175 Jt7J<.7Jz¼¼k.Ji 
-~ ~ ~ ef:.7, :k..Ji ~pt tt ift, ,J, :.k ili1 Ji% ~J;t4'Jta<i 1 soo 1t4F f :ifd~¼7J<. 

_;_ (i9 28 - i9 35%)al.J k.il. ~f:.1 Jg[ ill¼4h" ~Yill ~ t 1J J1p4t;f1 £:i.Jl-;J:f;i:JL 

B,~*~~m~~£~-A~~~~a<J~~~' ~$*~"-#~ 
B Pf 1i m J, 1'- t 1J rt~ , e.At-18 ~ Ftl. -t-1iL -=t Elk Grove Village, I 11. a<] 

HITEC Food Equipment, Inc., {!1- T Des Moines, Iowa a'-J Townsend 

Engineering Co., 1± T Canton, Mass. a'-J Robert Reiser & Co., Inc., ~1iL 

-t- Buffalo Grove, I11. a<J Handtmann~ Inc.o 
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[00149] ~.ff-tt 12°C (54°F)lil.J 2127 Jt §J ~7J<.:/Ja.f..~-i£¼~3, ~~f-at 

JJ11A 1000 Jt-f-~ .. 1~,¼7J<.f.JJ"(i9 7% - i9 12%)lil.J .:k.ii. ½E.J fll½4h, .1f.. 

£.:k.ii.½E.Jtt½~~~½R~-~~~o ~~*43Jt~-·~M~ 

}Ja.f._7J<.½lil.i .:k.ii.½E.J ill½4h o ;{£iv 2°C(36°F)r, ~:/Jo 4500 Jt,¼7j<.:;_ 

Yv tv so¾al.i.tJLti¾1taJ.i,$f~~ ¢;J Q *~~~:/Jri 100 Jt~1-tAi'-J:fi:r 30 Jt-=-1't 

~4rit4i'-J rJ.$lJTx..!i$:.~f JfJ rtt ½a{i t£.;t~i;t ¢;J 'f lil.i JJJL~ tt ~1t¾EJ Jfff O ~ !1! ~ 

i'll½ at, ~ 1Jf1 500 Jt 4 ~ JJlVJt~ 100 Jt 4 ~ -¼,i;f-#-t!Ji tt itf.½ o ;{£ ~..::.. 

i£½$-3'f, 1Jt. Supro@ 620 al.i 600 Jt~JJ~-:i-E.J;/£ 1000 Jt7J<.tp7J<.¼, 

-#- ~JJ17 £ ~ -i£½ $-3 o i£½ ~ ¼4.h n£it 1l M Jfff ~ "i." ill~ -tM J'a o ~.ff 
"i."fll ~ 1ffU J'aif½iJ £ IIollymatic (Hollymatic Corp., Park Forest IL)A-:ffJ;f:JL 

a, ;{£*'f~~tt¢;J~~A-:ffJYv~*' ~~4~0 

~~,(J,J 98 

[001soJ ~.ff-tl.i 10°c cso°F)al.i 3000 Jt m ~7J<.~:/J11£i£¼~&, Jj;t~fat~ 
;lJa 1500 Jt d7 Supro® 620 1ff1J½-al.J .:k.ii. -:i-EJ JJ}m 4h, .1L£.:k.ii. ½EJ {fy-m 
4h~»:.7J<.½, -#-ifil.i:.t-i:JJ4fmi~~ if fit.o 4?f 5000 Jt-¼7J<..i_ Yv .f..~Y #-9 50% 

aJ.i.tJL;ri¾rtaJ.i,$f;t~ ~ :/Ji:r£i£½3o 1Jt..tJLti¾rtaJ.iJ~ ~ ~ f-:&'9 2°C (36°F) 

- iv 4°C (39°F)al.J5~Ji... We.½~¼4h.1L£1~1lMJ!f~"i."±11~t1JJ'oo ~4 
"i."fll ~ 1ff1J J'aif½iJ £ Hollymatic A-JfJ.tJLB, ;{£* 'f 1Jt. "i:~ll ~ 1$1] J'oA-JfJ Yv 

~ .i4FA ~ Jt , ;.~~ 1~1,1¾ o 

~~1Jd 99 

[00151] "i." jt~~1t1J 98 aJ.iJ*1t, ~ Mz~Yv: 7J<.½-#--tJJ~tr~ .:k.ii.½EJ 

tt½~~¼.:k.A~~*EJ .. ***--~~~a~~*-
~~11~ 100 

[00152] ~ -i.. ;%~1f1J 98 al.i.t~1t, ~ M .z.~39: 7J<.½-#--tJJi;taJ.i .:k.ii. ~~ 

fll½4h t?..¼ .:k.ii. ~ ~-:i-EJ ~ **~~" 
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~~1Jtl 101 

[00153] ~j_~~1fiJ 98 e-!J~,f'!=, ~Plz~;l;: 7J<..½*+JJ~at.ikiL*~ 

tt¼~~¼kiL~-*~~~~Se-!J~&o 

~~1/tl 102 

[00154] ~ j_ ~~1§1J 98 a{J-t#eft, ~ Pl .z~;l;: 7J<..¼*-iJ1~a{J k...a *~ 
tll¼~h ~¼ kii/~ ~ *~ ' ,J, **)J'"~P5;tf7' 0 

~~1Jtl 103 

roo I 55] y .i.. ~ ~1f1J 98 at.i -t~1t, ~ Pl z~ j;: 7J<..¼*+JJ$f at.i k.ft. ¾ ~ 

tt¼~~¼kiL~~*~~kiL-f-~ff~. 

~~11u 104 

[00156] yj_~~1f1J 98 at.i-t~11=, ~Plz~JJ: 7J<..¼ff--iJJ~at.ikiL*~ 

.tlI.¼4-h ~¼k..a7t"~ *~, k..a-t-~ttt t{t~,J, ::t.~ jij o 

~~1J1J 105 

root57J ~ftt.i 10°c (so°F)at.i 3383 it m ~7J<.~JJ0£)tl¼~~, -WtA+at~ 
}Ja 1208 Jt-t-~ .. 1~7J<..~(iv 7%- iv 12%)a{J{ifi-R;lJ SUPROMAX® 5050 

fr!Jk.ft.*~*~~, ALkiL*~*~~~*¼, *~i±~~~~~ 
tffJI.o ~f 3340 JL¼7J<..i_j;.f_!,.JFfV 5Q%a{J{JL{~,¼1f{r!JJ£b~J1¾~ ~ 3383 

JL}J~ Jtt¼ i. j; iv 1 O¾flt.i 1/2 ~-t ~x~a{J 4- ~ ~}Ja _f_ iR..¼~ 0 ,z±..flJ 2°C 

(36°F) - iv 4°c (39°F)rtx.$f-tJLt~¾1tst.i,~ ~ ~4 ~ 0 -te..~JJ,:1.~#~ ~ 
1t~ ;fµ $C17}f,..}flj: i£_, .}f-JA:,J~Ju._~i£_, ilE.Ji'Af i~ 'lf'J, ffl l) *It, z;t~{J{J ,W,_ t}J {;jx,., 

~ ji~, ~ ji~Jt. .. #f.ft., Jt,4"-, ~J:.¥~:t~ .. ~11-1f-7J<..¼a-!J LHP ~-f-Jg-,-Jf­

~o ~½~¼~A£~~M~flt.iytt~~£. ~~*~tt~~£A~ 
}lJ ~*•o 
[00158] ~ fe~ YA EJ 4'-a ll}J ~ 5't: a{J 1JG~ ~ ~~~fill?* T *a aJJ , 1a $.. J-1'.. 

fl¥r.: *4.w k~ fl) .:t.l~A ffi. ~ i± l)t] ~ * iJt. aJJ ~ ~f aA ~ * ~# 1~ ?.t.. ~ Jl:t , 
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Espacenet 

Method for preparing nove! fermented soybean rni!k pmducts 

lnventor(s): 
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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 fB) 

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 lactic 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. 
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1. ~ 1rr ffi ~ 'fe:. m li 1L mu &b B{] mu¼ 1s rt, Jt t~ fil tE -=r, xt ~ a mt :m:; s * ~; tE 
1. 5% -6. O%B{]R¥L£mttE 95°C:ltHr 20min B{]fil!zl:Jlt!.J§',ffl a - Z,ff5t¥L~mt~~B"Ji§jJjc 
r o. 1000 µ mol/mL B"J¥L~ffi:itl:1-r'fe:.M, {tJt1~[jiu, mU¼ 'fe:.M 01L o 

2. flRili5;tJ.:;fLl~* 1 JiJT:1£ B"Jffi~'fe:.Mli¥L mu &b B'SmU¼ 15ft, Jtt~filtE r, RJ%-xt,~¥L:itt 
1-r!ztllt!., 1JOIJJxli T~li T~o 

3. * i7i5 ;tx t1J ~ * 1 ~ 2 PJT J£ B"J ffi ~ 'fe:. m li 1L mu &b B"J mu ¼ 1s 1t , * t~ fil tE -=r, li 1L £ 
mt~ Ali~ a~; di li¥L£JJn,~,~a BnB"J 15% -90%, li~d>i~JJo 10% -85% B"J4-Jifj, ~ 
1 % -2 % B"J-Jifj~, ~i~JJo o. 5 % -2 % 8{]1U•~ o 

4. *IR i7i5 ;tJut1J ~ * 3 m :t£ B"l ffi ~'fe:. m li 1L mu &b a{] mu¼ 1s ~'!, * t~ fil t'E -=r tEli 1L £ nn ~'fe:. 
~~wLrh,~fr"-h ,J'.ffi ;I:!-- -hTL,'m,=,r,cJ ~'.-h l±:rl/z t=P:'-&~~wL ~.:::C,=,r,c~.:::Ciffi'st~'-&~~l±:rl i::t r=r-rli.'.f Tf;'J,,;JO·t'i'hnn.,)YJJ(:t:19-_Xi \.AB.1(:tl, fP~1:I,/JX,/X.l=r-rli.'.f ,li 1 9-_Xili I l=lti----:t"/X.l=r-rlim~m:Jo 
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t1#:~9i±~ 
[ 0001 J * 'iit:. S}j J1ii r1t &b jJQ I ~m ~, Jl 1*w :& -;frp ©I~ 'iit:. M _R 1L mLl &b B"J mLl ¼ tf 1t 0 

[0002J P.JH:ff A {r'J":tm1J(fl'l"J~~, -'Wiffi.1'11.J B 1tt,X1t#~~tiwl!EA 1fJl'l"J'rlfi*, %;frftr}J~tf* 
~$ &b 1irx)~ {i'J B"J ~ fr O ::JCR m El¾ - ;frp {jt)m: B"J :ic ~ m Elm O EB T :7Cli m El B"J 'g :JF't1)t0 :i;iJ 

~t·ti, ~R1L~$~ffi35tff{~L:j=::jL":t.?%;frft R1LmLlP~, AJ:7C1~tft~m*x 0 

[0003] ::JC_R m El*~ A 1* ?fr&, 'mi ITT%~~£ n, jtJt ¾A 1*·~ ~t~ AA ITT~~ n' ~ ~ n 
~. ri*11}tt~£n c ~HJt~n:fom~n) ;9r,Jt:'8'83'FmG5t:f:s:JA:f:s:JiJB"1,tE~£n£limGfir 
,ijirlJt:BR~, 1m1111=:1m,~~1tw:fotmtf ;Jt:1::1m~11rmf:f:s:J*~ 96 -t-i'JF11£1¥Lffr, 1AJ ~, 

m~mITTffiEIJm:ffl~,¾ffiW~~-~~r~WffiEIITT":ic~"ffiEIJm:,~~~~~Am~ 
L&' _§})t~~w·tiffi Elm B"JiiiJ1t ffi' -tzo 5 I 'iit:.BE:M:JtE' ;l,, Jfil 'g{pg ;fO ~ Jl§. [gj jl[JJIE~ 0 ,uJf Jt:* S}j' A 
mm1t~1m·ti1t&brl$, ¾~nx;-~~ 1G,Jfil 'gm ,lfiliJfil 'gm ,Be:M:JtE, mtPl<m~Pfii~ ")C S}jm" 
j:i jJQ l't{] ~ ~ z - , 'g :JF ~ * lA A , j:i jJQ :ri 1m ·t1 m El , t~ :111J ¾::k _Rm El B"11t ffi;, ¾ fij~ 1:R: ~-

101 ~ITT-~1-rz ~:t5lITT~H:o ~!!r::k 0 ffi El~~tm~~~llt~l1ii~, ":t.1m~~5 ltfilITT ~-, ~~ 
{f£1fi1Hl ~ l'l"J{f£~ Ji'.Jj~ffi El, ~d>~ 1* pg ~B"J1g\:K~ll~":t:EJI!.r}J~L 
[ 0004 J xx Z, m ~ EB IT. -~lj ffi f,lj ± 1m ~ ti!i 1L n 1L~ m J1ii ~ xx Z, W5t SIE ;frft' S}j * ~ m' 1L H 
ffitE'iit:.M~%mGITT 0 tEiffi.1t~#~,tr•n'iit:.M~xxZ.M%~&ili~tE*~~~~~~ 
{~iJ-ttr•nITT1Lnm~ 0 tE1LmLllfbl'l{]1Lnm~, fT·-~ljffi~1t 1=5:t'f-=f-;frp S}J $~ffi:fO%¥ 
~ITT~~ffiSIE#~¥tE-tfil,B'iit:.~tE'iit:.Mrr•nITTffi~*~~~~~rr-•£~ITTJm: 
~oxxZ.M¾nR~'iit:.Mrl~~~nmtr•n~Wrl~mITT-#ll~~?Wo ~Jtffirl 
-5E)xl.P)f(i~ma1, mt~~-01Lw*~ ~ D ~, }},rm ~rifri)nR1Ll'l{]Jm:]L a - Z.W5t1Ln~t 
JA1Lnffi~filiI ~~ili, tE~filiI!Jrt:£~~-{@$({,t,Jill,~?":txxZ.W5t, xxZ.MJl~ ~ A~tf.i·l:R:ITT 
tftll!~, ~rifri)nR1LJxl.~o xxZ.W5tt:£rl~Z.W5t~~-~~Jt~~A Z,{~PJ,!;1 (acetoin,3- 'f.}. 
£ -2-TlfiIT), 1!l:ltt-~EB 3- 'f.}.£ -2-TlfiIT~~-~~A 2, 3- T =IJo a- Z.M1LnH5?.~ 
• (a-acetolactatedecarboxy lase, ALDC) {jHt a- Z.M1LnH£~-H£~%mGZ. {~PJ,!;1:f0=$( 
f,ti,L~t:£rl~Z.M%mG~1£o tE~Z.M%mG1=it~r*~M~&@~, ~ir1*1mA1t a -Z.W5t1Ln 
ITT$-(~Jill.~&@~$~~Z.MITT~~&@~$§1offiz.$o~~a-Z.M~nITT~~& 
rm.~T xxZ.W5t~Pi~$ITT~~1tLl~l½l 0 ~~-tzo{PJ~mLl!zfITTnR1L~~Z.Ml'l"J* _S_, mt~~mLl 
~~nmtr•nITT~Wo a-z.m~n!ill.~-~~~a-z.m~n~*Jill.~":tmGZ.~ffl~ 
=lH,t ~gt, ~ ~IJ r r!J[ ft n_R 1L B"J Jxl. ~, }A rm r!J[ ft n_R 1L B"J &b m 0 

[0005J nlim¾~.JCR:foffi~L:j=::m c ~m~) 7'J±~~t4, t:£1Lnffi'iit:.MtLlmG*1~·t11L 
nm 1'11 f*~~ &b, Jti~iJJ tm m B :fot11m m ~ :t5l:t:ih.~ ~, ti~ Tm B m 1'11 m 1,t~1Jffi $ 0 n_Rm 
~~ _Rm B"J g :JF 1=i 1L n ffi EJ{J f*f@!* r-1*, £Jj~ T _Rm n ~~ fE, &b ;frp J¥L- l'I{] ffiR iL IAJ a1 EB r 
~-ffiITT~ffi,~?&bJxl.~~~~~o-lim~*m[gjff~~-,1=j•~mffl~~~~~~ 
A:fO)L:mt,X)=§, ¾-;frft1JtJgJ::riW~1m~~m E11Ln'iit:.M1t&b 0 
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~00] ~~~ffl~FAWCITT~ftffi±F-#*A~~~xITTftRm&*ffl~F~A~ 
1ltizf B"J@ffl 11i-mo ,2Js;:1zSJ} t;J. ~ ALDC f~·t1B"JlLftffixt R1L:rtt1T:&M, ±F t±:1 -frr'83'F* M, 
.Jxl.~ ~flf, ~ Ai~tJtwt~xl't{]ftRlL 0 

~P}Ipg~ 

[0001J AT £Jj[UJl~vt*ITT::;f JE, ,2Js;:1zSJ}t£{~ T-frrffi~:&MRlLtu ~ B"JtU½ 7ff!o ~U 
ffl A {f] n16*1zfJlITTA~~ ~ ALDC i§'t1 B"JlLftffi ·-~1rei5-:&M*tU½ □ ~ilf ITT* RlL:& 
Mtu~, Pit;J.m~:&M sr lLi:=p*fYll±l*B"Jt,&~11*0 
[ooo8J ,2Js;:1zSJ}jj1!¾~${fffl A~~~ ALDC y§jJ B"JlLftffi:rtt1T:&M, :&MRlLJxl.~ ~ 
!H' ~Am tJt wt~ XO A 1* B"J ~1t ¾ : xt ~ El )J}t]ts_ 1':L5t*; fr 1. 5 % -6 % B"J R lL£ M:rtt1T 
95°C 5R ffi 20min B"Jfil~lll:!.J§, ffl a Z..W!lLftnxm~E1"11§ jJ *r o. 1000 µ mol/mL B"JlLftffi 
:rtt1T:&M, 1f*1;1Eu1u, tU½:&MRlL ;~¾~~xt,JflL:rtt1T~lll:!., 1JOIM sr T~ sr T~o 
[0009J ,2Js;: :& SJ} iEtJt{~-# %¥ ~ ffl§:ffl r ,2Js;: :& SJ} B"J A~~ F ALDC l't{] lL ft ffilL ft ffi ITT 7f ¥'t, 
A 1* ITT] /§ , ~ * J=§ r ~ w I½t tu 1~ = c 1 > 1;.,.1t tJE 1L tu ~ & ~ ~ :& M it !PP i:=p 5t ~ ~ 1~ 1L • m ; 
(2) Xt?J\.~~f~B"JlLftffirt~* ALDC y§jJ, ~tf ALDC y§fJ*r 0. 1000 µ mol/mL B"JlLftffi 
ffl r ,2Js;: :& SJ} B"J :& M o 

[001 0] ~£1:~ ~lll:!. B"J R1L~ * R lL B"1¥rei5-lL' ~u ffl lL nnx~~y§ jJ ~ ~ B"J lL ftffi 1t A:& M 
~:&MJ§,ffi~~:,;fffi~*~it~ffi~~,~~~~:&MR~~~tt~~~I~~J§~)J)G 
RT ~RT~~ F ~, *F ~t~filfr T, )xi,~ ~i;.f, ~A¥~ tJtw~x 0 

Jl. fli ~ ~t!D'i ~ 
[0011] ,2Js;:1z SJ}tf{~A~~~ ALDC ~·t1:B"JlLftffi1tA :&M:n:U, ffl r RlL£JJn:&M, A~i~ 
~:&MR1Ll=t=' B"Jt,&~ll*B"JJ:}Jffl§:, 1ftU½B"1:&M sr jLJxl,~ ~ilf, ~ 7'11~ tJtw~xo 
[0012J A1*ITTJ l§, 'P1t15 t;J. r JL,t·7fffi : 
[0013] 1. *~*~ 
[0014J ,2Js;:1zSJ}ff:~*~±~¾ffiil, ~1¥J, [[IJll ,o/I$~fih~~1ttJElLtu~&~~:&Mit 
~, tmnm~, •~m1w ,o/fil*~' ~~*~*~J§JJ~A$5'c11E½tztst~1rf:l~?grftl=t=', 1~~. 2 ~z 
pg xtff: ~ :rtt1T 5t ~ o 

[0015J 2. lLftffi5t~~~AE 
[0016] ~~ffiil, ~1¥J, [[I )II ,o/I$~fih~;rrjc{ttJElLtu~&~~:&Mit~*ffl PTYG ~'JFtm 
T 3TC~'JF 24 /J'\atJ§ 0 ~~i~~'JFtmu;;ffffr PTYG :EffiA~ftP.L, ~)§fr 37°C~'JF 3 ~. t:JK!tt 
• •~· #:l£-W~t11., m *rft~IJ!u~•t~fil, tmrxm~st111i -'c!: B:~B, fr±Jll:!.±it£Mi_t 
:l£-W:ltt1T API ~AE& 16SrDNA fffUilJ!UJE.~~~!jjlj t±:1 _t~~-¾llftffi o 

[ 001 7] ~~ 71' ~ ~ {~ B"J ffi ~ ffl * 11 % nx ~~ lL B"J ~ 'JF ~ ~ 'JF J§, jJQ A.{* t? :ri:u, lff. T, f* ff 
fr - 18 °C , ~ J§ ffl r ~ 1rr tft11J!u ~ ffi t~ fil B"J i~~ 0 
[0018] 3. ALDC 1§ jJ E1"111J!UJE. 
[0019] fl.KiiE l±B~ B"1§itu : Jt!jjljllffi.ltX 800 µMITT 3- if.~£ -2- Tffil ( Z.. 1~ffi) 0, 20AO, 60, 80, 

100,120,140 µ L, 1JOJ](i~JE~ 1000 µ L, 1JOA 200 µ 1 5% a - ~m ( ffir 2. 5mol/L B"J NaOH 

i:=p) )flJ 200 µ L 0. 5% ITT~Jlft, 'ito/lffi..lm.E lh, 522nm rtEilJ!U OD filo *~17i5@Jlj3~lll:!., l;J.Z..f~Pl!I 
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1¥};_1,;;j;J~,1,jf-, OD m1,;W.~,1,jf-, ~mU1JF11E aB~ o 

[0020] ffi~BI.Ji§1,t :~~))\.~ JU 1'11.Jffi~~ff rffi!NcmLlY<ffiJ§ 1'11.J 12 % ij5?,~l'tlL~*£q:i, ii~ 
J§:'i= 42°C~*f§q:i~*' i§1,t 3 1~0 
[0021] ttMiftmLl~ =*~i§1-t.J§l'l{Jffi~ 3%~1rrfU l0mLMRS iJ\~q:i~* 31~, ~~~ 31~lL 
~ffiffi11PW 3 % Bf.J;_:f~A~~ 50mLMRS ~*£!¥}- ~m[q:i~*o 
[0022] fii.ift mLl~ : ~~ _t~ttm~ r 4 °C, 5000r /min ~ JL\ 20min L&~ ffi 1:¢, ffl 0. 85 % 1'11.J 
NaCl ffi:~i7t¥*, ff ~JL'a J=ifr:r~ffi1:¢ffl pH6. 0, 0. 03mol/L IT~~ -i~~~~1ft11,&;ffi:1¥, frtJJ<ffi 
q:i ffl miJB~ (200w) l'sJ ~ !zt:EJ. 7min, ~t~::k$ ~ffi 1:¢1iBffi¥ 1,; lt, ~ JL' ~i~~nfilw J=,, m:r~ _t 

tl tft 1,; 5¥ii •1,& o 

[0023] ~JJ!tlJini~ :&@,~~tf;~·q;,Q 400 µ L, *q:i 200 µ L 1,;ffi!NcmLl~tm a - Z.M~£- a - Ej::I 

£ - Z,jffi5\:Z,~Z,jffi~, ffl 200 µ LpH6. 0 aq 0. 03mol/L IT~~ - ~~~~{ft11ft~~~~rti~l¥J-ff, 
:'i=r 30°C7.K¥tl 20min ;JJOA 4. 6ml :!m.etrU (0. 1 %ML~, 1 % a-~~.~~ lmol/LNaOH ~~~q:i, 
l[{i;ffl ~lj re), r 15 ~ 20°C r im.6 50min, fr 721 ~***Itit _t-=r 522nm !zt~JJ!tlll,,&jt;J'.t, TIU@ 
11,,&ftf'.tit~•$J¥L{t" o ~~-$J¥L1t"5E5l1,; :fr 30°C, pH6. 2 ~1tt:r, EB a - Z.MlL~ij5?,~ 
.ij5?,~, ~JJ\.4:rfiF± 111 mol Z.1~Pl!ll¥J.;o 
[0024] .i§l¥Jit~051'.: 
[0025] U = ODX0. 00113494XFXT/H 
[0026] OD :ff!fbtE 522nm !zt~lJW1~1¥Jm ; 
[0027] 0. 00113494 :~~trt!JJ#!:~fflG µ mol/min EJ{J1t~ ; 
[0028] F :ff!fb*~~~BI.J1ir~ ; 
[ 0029 J T : 1+ Jb EJ{J /i{f, {:¢1R ; 
[ 0030 J H : flF 11E aB ~ J];t $ 

[0031 J h\ffi@I, ~1¥1, IJ] }II, tim:~:l:fil*~BI.J ~Jj~1tfJElL mLl!fb&:7Z?t1tMit!fb, :tio~WH!ffi' 
~ ~m1w ,tfil*~*~~f~EII.J 106 ~lL~ffi, ALDC $'fiAr 0. 1000 µ mol/mL 1'11.J ~ 13. 19 % , 
ALDC t§·fifr 0. 0065-0. 1000 µ mol/mL z.Js] 1¥J ~ 56. 43 % , ALDC $'['1/J,-=f, 0. 0065 µ mol/mL BI.J 
~ 30. 38% 0 

[0032] 4. ttMRlL 1,J\~ 
[0033] ~~ 9 ~-i§_:kr 0. 1000 µ mol/mL,3 ~-1r3ifr 0. 0065-0. 1000 µ mol/mL z.Js],3 
~-t§ /J,r o.006511 mol/mL 1L~ffi:k 15 ~ffi:itl:1fttM 0 lL i:i\~o ~~YO=Z'Z la 

[ 0034 J grx90 1,; ;;,is:~~~ JJ\. ~ aq ffi~, r 20 10 ::¥ 2 Jj 1 B {~ ~ r q:i 00 t'& 1-: tm ffi 1rr {i:NI ~ 
:i=J. ~ 1n ½ttf Jll i11-: 1m q:i J t, , :1:i/1:1:± :::1 t /5'!. rn ~ ~s iR * ~ n1i, q:i oo 5f4 ¥ f)jc i11-: 4m 11Jf nm ; * ~ itt 
;:fs 7'J :Pffiltii:£1<ffi (Streptococcus thermophilus), {5F-:~%7'J CGMCCNo :3622a=Z'Z 1 q:i 1'11.J*{tE 
lL~ffipJ h\$if A~~~~~o XN53,AMLCMLAP3,BM5,SLqy (ST- B ) 3 :E3j(fili%1tl! ( lL~ 
ffi rep-PCR *-=f-~JJIJlzA-'='11*j~~nfill'l{Jf§li ftffl, :j'},,J+lA¥®i±IJfn1-:i~::st, 2009) ; EIH 
Jt!, I ij irs ( x,t ~w ~ Jff tff\ 195 Jl ~ {5F,: t? ft ffl 1¥1 lL ~ ffi gijj ~ , th fl-! A¥ ®i ± ,nJf n ± i~ ::st , 2008) ; 
BB-16,P971P1LXPL-LBP2,g_l:f¥ 2 lf<g_l:f~ 1 :E3j(Jt!,x1J~~ ( ~R1L1¥-ffl1L~ffiBI.J9i1i~bZ.@ 
ffl11Jfn, tm1-r,tA¥®i±11Jfn1-:i~::st, 2010) 0 

[0035] =Z'Z 1 ~ ffi~ttMRlL 1,J\~ 
[0036] 
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ALDC/ 

ffitt irk f L 111 i'nJ /h 
µ mol/mL 

grx90 0. 1542 4. 5 

XN 53 0. 1324 5. 1 

BB-16 0. 1123 17 

AMI 0. 1121 5. 1 

CMl 0. 1121 5. 5 

(J") 

BM5 0. 1070 5. 5 

s;ff 0. 1043 14 

AP3 0. 1020 5. 5 

P971Pll 0. 1000 4.6 

ST 0.0934 5. 5 

@1;12;jf 0.0087 13 

XPL-1 0.0069 7.6 

~Ill° T Cfu/mL 

64 l.7Xl08 

63 1. 06 X 109 

60 5.3Xl08 

54 3. 2X 108 

57 1. 9X 108 

60 7. 1 X 108 

63 4. 5X 108 

51 5.3Xl08 

52 1. 01 X 109 

45 1. 58 X 108 

47 3.1Xl06 

35 7. 7X 107 

®'§Vf1f)' 

B"ts ~L, □~ x"tfe! uml4~Jl"t ar ""' "~ '"' Car FJ, ,c..,~" .w1 

B v:& stt , ~~ si ~ , Y :ffl: ¥Liff , u I~ §'.arni 

BflttiL ~SJ.IT flt, Y:i:¥Li~, □ r~~JJi 

5Bfr~L ~SJ.IT~. ~J>:i:¥Li~, D !~~flwt 

'Ei1i}urr ~SJUW* x¥Li:'E! u~~m,t 11; Fl, ... ., . , Fl, '"'' - .w, 

581,:IT ~f~=i~ 1 '",,1Lirr Fl"' ',., J.L '"y "J" .. 

Bit&Utf, ~fITflt, ~J>¥Li~ 

5r· /,1 v.£ ')9 x •"L '~ x s * ]'ti, Ti 111::, :# M, nn 

B1L □, ftlJim, x1L1~, ~SJSl.ni 

Bf L EI , ~SJ RJJffi flt, vtx im 

B ti Btf , 1ffei ¥L ::f ½J ~ , .ITJJ!J"\ flt, Y ¥L l~ 

BBtr, .ITJJJ~, Y:i:1U~, 1~lifil 

(") 
z 
f--' 

0 
f--' 
CX) 
(J") 
f--' 
CX) 
(.CJ 
Lll 

► 

~ 

~ 

* 
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C 
~ R-!:i ,.~ 

* ~ = 
.tr' ~ ITll:i-1 

' = 
~ rut 1~ 
J:l±!-1 w 11ffi11 
1; ~ 

1itII -0' ~ = 
-33 ~ :g 
l,l;::: ~ 

1--E-- .1IT> -11iIII'. .........::J 

<=::- ,.~ 
~ \~ 

~ .........::J 
~ ~ ~ 1--E-

,fJII ~irr: .........::J ~irr: 

~ 
= Y,ft> = 
~ ¼E ~ 

0 0 0 
,......; 

.......:l ,......; ,......; X a X X ~ ,......; 
;::::i C0 a, N 

4-, 
u ,......; ,......; ,......; 

E--< 

0 

~ 

$ 
~ 0 t- 0 

C0 N N 

...c: 
~ 

Im' 
1& 
.........::J 
\;ft> CX) ,......; 

~ 0 
~ ,......; C0 

.......:l a 
(.0 LD C0 ~ 

~ ,........, ~ 0 0 u 0 0 0 0 
Q a 0 0 0 
.......:l ;:j.. < 0 0 0 

m, 
C0 
,-.._ 

~ [TI 
' 

I ,......; 
E--< 

~ ~ lfJ 
N '--,/ 

t~ 0... )€1 ;:,-. 
::::Q CT' 

[ 003 7] M _t:zz AJ [J, ~ ti::\ ~ IA]~¥~ 1'11.J lL ® ffi iR ]ff 1'11.J ®R lL fr rl IE ®Jl'. ;fO J® '§ 7J ffi~ q~ A 
1'11.J~:ff O ~m::kr 0. 1000 µ mol/mL BI.Jffif1)KlRMBI.J®R1LfrB1~, ~~, :zzxJJ;fO D J®:1Jffii~ 
1Jt r~1~1~r o. 1000 µ mol/mL ITTffi!1)K, *r:%!J ~~¥~ /J,-=f' o. 0065 µ mol/mL l'II.Jffif1)K1Rlff l'II.J® 
R1L~1x:zzx~~. iEA~ 4-AxtrJ.ttxBI.J:ff~o ~¥~AT 0. 1000 µ mol/mL BI.Jffif1)K¼1'211~1R 
m _5_L lL 1'11.J lR m jflj 0 
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[0038] r ~~ )Ji 1JU 1'1 ~ T * 'fe:. S}j ITT~ ~;fo § 1W 1Jt:iz1 Et~ ~}Jfil]J A 0 

[oo39J 1a £, @:EJI!.ffl,, *~JI:1Ex1~t* BJ.Jtt*Affl tE~ ~iLl*0-H pg 4t,zJ§1=1JtE*'fe:. S}j BJ.Jfl'f 
t$ ;fO Tri ~ pg 11: ti::\ t:15: i}J ;fO t:15::itt o 

[0040J ~JJifJu 1, ~ r ALoc ¥L~ffiBJ.Jt11¥:iz122.~'.JE 
[ 0041] ~%- 5t ~ B'S ¥L ~ ffi W 3 % B'S~ lrft; t~ A 50ml MRS ~ * £ ~ ~ * __. 'fe:. Ml& r 4 °C , 

5000r/min ~IL,\ 20min ®Jlffi1*-- 0. 85% ITT NaCl i~~$'$'f:y*, ff~1t\---. Ph6. 0 ttf~~ -*~~ 
~ ~ {lp Wl ~ 1¥ it!: ;ff ,mF{~ ~ Jm ii~ w-- ~ 1 l,\ 1ij _t f~- jJ m ~-1~ -- 200 µ L ffi jigcJ!Wt£ tm a - Z. 
M¥t£- a - Ej3£- Z.MZ.~Z.lffi~ +200 µ L -~~ 30°CJJ<.m, 20 5ttrf!J§;/JOAlm.13ri:Ll-- 15-20°C 

lm.13 50 55',trp, T 522nm ~1JJltlll)1jt;,fjL xtm~1ijl't~ ~F ALDC 11!d1:BI.J¥L~ffiit!:if API ~;Eo 

* 1 ~ 15 ~¥L~ffi (grx90, XN53, BB-16,AML CML BM5, E!tt, AP3, P971P1L SL g_g1¥L 2 ;ff, 
XPL-L BP2, g_g~ 1 :eJ<:, qy (ST- B) 3 :E3j() B'S API ~'.JEJA!.* 2 ;fO 3o ~JE~*j] :grx90, CMl 

7'J ~fmtJ!:eJ<:ffi ;XN53, SL AML BM5, P971P 1 L BP2 BitJNJ:E3j(ffi ;AP3, g_g ~ 1 :eJ<:, qy (ST- B ) 3 7'J 
E~t:i!:Etffi ;BB-16, g_g1¥L 2 ff jJ:EIAf±lL;ff ffi ; Eltt' XPL-1 7'J lWITT)$mf lLff ffi 0 

[0042] * 2 ¥L~ffi5t~~ITT API20ATREP ~IE~* 
[0043] 

~ 
:,t~·~ 

ttM'!lr grx90 XN;3 AMl CMI BM5 AP3 P971Pl 1 ST BP2 jffi@: 1 gy(ST-
% 

~ l=l)3 fJJ< 

l VP + + + + + + + + + + + 

2 HIP + + - + - - - - - - -
3 ESC - + + - + + + + + + + 

4 PYRA - + + - + - + + + - -
5 aGAL - + + - + + + + + + + 

6 GUR - - - - - - - - - - -
7 !3GAL - + + - + - + + + - -
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% 985 99.3 98.8 99.3 99.2 99.2 99.8 99.2 99.2 98.9 99.9 

[0044] * 3 ¥L~ffi5J'-~~ITT API50HCL ~JE~* 
[0045] 
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ffi% :&M-W 
71"i'!'i~ 

BB-16 aff illi~ 2 ff 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 ~Il'( 9 ~mi~:Ar o. 1000 µ mol/mL l'iJ.J1L~ffit£cttJi15-J§it!:1i1tMR¥LiJ\lli!o Mf 
~-tzoT*: 
[0049] 

[0050] 

~~ 

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 

i~¥Lllti'BJ /h 

4.5 

4.5 

5. 7 

4.5 

5. 1 

4.5 

6.5 

5.5 

4.3 

4.5 

~N/° T Cfu/mL ®tn.tffr-

69 7. 1 X 108 B:¥L El' w~ § ~' 3G:¥Lm' □ ®~Ji\: 

69 5. 9X 108 smtBJ"f, !sJSJ5-i:¥LW, 3G:¥Li~, □ ®~.lit 

68 5. 3X 108 BEL!sJSJ5l.~,3G1i:¥U~, □ ®~lit 

64 3. 8X 108 s1~£Lsl.:ffi:,d>1i!¥U~, □ ®~Ji\: 

65 2. 5 X 108 Bi~BJ"i,5-l.:ffi:,3G:¥U~, □®~.lit 

69 1. 1 X 109 sBJ"fiL:ffi:~ §~,tJ>:¥U~, □ ®~Ji\: 

62 4. 8X 108 smtBJ"i, !sJSJsl.W, tJ>!¥U~, □®~!it 

61 5. 6X 108 BBJ"if'L !sJSJ~W, 3G¥U~, □ ®~lit 

50 9. 2 X 108 s:¥L El, 3G:¥Lm, !sJSJsl.~* 

55 3. 4X 108 B:¥LEI, !sJSJ5l.iji~*,3G:¥Lm 

10 
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ALDC/ 

~% ;~¥LHti'BJ /h ~&lo T Cfu/mL ~'§i.'f1fr 
µ mol/mL 

Hll 0. 1087 5.8 57 2. 1 X 108 Bil'&BJ"f, ~SJ-5iij£1J5K, Y¥U~ 

H12 0. 1069 5.6 59 3. 7X 109 Bil'&BJ"i, ~SJ r§ Hi~Jti:, :'J>-S:¥U~ 

H13 0. 1106 5.5 56 3. 3X 107 Bil'&BJ"f, Y:JL-m1frtl:\, ~SJ-5iH£115K 

H14 0. 1109 4.0 52 2. 3X 107 Bil'&BJ"i, ,Ji:JL:!5J~, ~SJ-5ill5K, il'&¥fil □ 

H15 0. 1183 4. 1 52 1. 25 X 107 Bi~BJ"i, ,JULt~~, ~SJ 5iH£115K, iitJ:tfil □ 

[0051] tt :Hl-H8 ?fJJIJ:1/;J grx90 1=j XN53, BB-16, AML CML BM5, Btf, AP3, P971Pll Ym~tz 
MBI.J~R-¥L :H9-H12 ?fJJIJ:1/;J XN531=§ CMLBM5, atf ,P971Pll ¥m~1tMBI.J~R-¥L ;Hl3-Hl5 ?J\. 
JJIJ:1/;J AMl 1=j Btf, AP3, P971Pll Ym~tzMBI.J~ 0 ¥Lo 
[0052J J-A7:f._ 1 PT ~:w 1±1 ~ fPJ~i§ Bf.J1L~ffittMl'tf.J~R-¥LtEilJE~&10~'§7Jffi~1~A 
Bf.J~:ffo ~¥t:Ar 0. 1000 µ mol/mL Bf.Jffi~ttMBI.J~R-¥LtEe1*, E(~, 7:f._5i~10 D ~nffit~ 
1ftr~i§1f£r 0. 1000 µ mol/mL Bf.Jffi~, i~JJU~~¥§/j\-y 0. 0065 µ mol/mL l'tf.Jffi~ttMBI.J~ 
R.¥L~f_x7:f._5i~~. kEJl~ ~ A,xi~~xBI.J:f'f~o ~y§jc-y 0. 1000 µ mol/mL Bf.Jffi~ift~fwtt 
m= R-¥L B1.J tt m=iu 0 

[ 0053 J J-A 7:f._ 4 10 7:f._ 1 PT ~ :w 1±1 fm~ ffi ~ 1t M 1'11.J ~ R 1L 1'11.J 1Jt 1L a1 l'sJ ~ ~ ffi ~ 1t M 1'11.J ~ 0 
1L ~ Jifr ~iii_, ff: Ji tm~ ffi~tt M Bf.J~ 01LtE e 1*, 1=t ~, □ ~1Jffi t~m; r ~ ffi~ttM 1'11.J ~R 
¥La 
[ 0054 J '!J; llfil fJu 3 , ~R 1L 1'11.J iu 1-t n 1t 
[0055] ~ ~ ~ R--► 0. 25 % Bf.J NAaHC03 ~ :rfil 14h --► 1~ 7J<.15'c M ;ijz--► 1 : 8 Bf.J t:!:: fytl ffl :J:,¾ 7J<. 
(85°C1i:.::ti) ffli#t--► ~Jt--►tmA 8%Bf.Jaf)ffi10 3%61.J~Jj~jL~--:f:)J}gt (15-20MPa) --J<:ffi 
(90-95°C, 15 ?tt,p) --,t!P 42°C1i:.::ti~A 3 %~¥§:Ar 0. 1000 µ mol/mL 1L~ffi-- 42°C{l[ 
1llll.ttM 4h _¥ pH 11[7'} 4. 3 ~ 4. 6 ---JJ!xA 4 °Cl;j(f@i:ct~epi1J1vU~f[gj~~R-¥Lo ttM£e:wJ§~£ 
jy,tJ4':, i~JJo*1i*ft~, ,~~, epmiJMI9lff~~R-¥Lo 
[ 0056 J '!J; J1fil fJtl 4, 1L ~ ffi t~ tiJ.1'11.J mU1t 1J 1t 
[0057] w@ffl 1k J1fil fytl 1 mU ½-/if~ 1L, i~ ~-¥Lffl * ffi -ff{~!P Bf.J 7j(' ffiiht' 1Utlg JEjflj ~Yffi~ 
1m~~ 3-4 1i'r ftkJ' miJMPTH~tXffl Bf.J~R-¥L t~;fij. 0 

[ 005s J '!J; llfil fytl 5 , tt m= RT Bf.J mU1t 1J 1t 
[0059] EJ'!J;JJHifytl 2 mU½tif~R-¥L, t:J]~IJM+,Jt1L:tk:, ~f)-~·r1JJO~, JJo~iU 45-50°CfJEf!eJt 
ti~l±l-¥L1~,ffjJ:1/;J 0. 06 ~ 0. 09kg/cm2 zrsJff~flj7J<.Jt~.S.:1/;J 40-43%,miJMttMRTo 
[oo6oJ '!J;nfilfJtl 6,:;cRWmUTl1mmU1t 
[0061] tJ;'!J;JJHifytl 2A mU½tifttM, ~,f,p~~ 26 °C:l:i'r* 36h, 8°C M1~ 12 ::KmiJMAR Tl1mo 
JJoA 14%~JJ~ r-1t,2. 3%1R,1%ffi,6. 7%Am:Mi1B,6. 7%~Jj~.WJ~,2%-¥L1,t.lgJE:JfU,85°C 
iM 1,t.J§ )ft tf ~~ 0 

[0062] ~ _t* R ~J=Hlf~ Bf.J ffi~ttM Bf.J ~R -¥L, ARR T, W #iUR T 11m JL,frp r Jlp Jxl)l* f! -/if, 
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Espacenet - Bibliographic data Page 1 of 1 

Espacenet 

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; 
,t\23\/2002/00 more 

CN20101240821 20041109 

Priority number JP20030382729 20031 ·112 
{s): 

Also published CNi0-1897418 {8} AU2004288674 {A1} AU2004288674 {82) 
as: Al.12009202076 (A 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 respectively 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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1. * ~ Jl~ 18 ~ Q,lf~$ ~)JU~ -=f ;fO 3 ~ QJt~ $ XX m Ef{] n-6 -ffJil ~ ~ tfil;fO ijj't }w n:fo / E1JG 
*~~ffi~~mffl~~~~M~~~~~~ffl~,*~a-~~•~*;¾ffi~~~ffl~ 
iZDBI.J 5 % E1JG~Y' ;J3/r;i£-tf:til~~tfil;fOJi!'tJwn:fo I E1JG*jllj~Ef{]* ;¾ 10 ~ 100, 000ppm, L?Jm;i£ 
Ktil~~tfil;fO}j\'tJwnat* ;=RlF 0 

2. *2.tu ~ * 1 J=ifi J£ s{] --t1Hm ~ A§'£li ~~ sl.J ffl ~, * ~ ~ n s{] *; ¾ r1I: 1m 1m Al't £Ji~ 1m sl.J 
20 ~ 86%, *Ji/ E1JGW~1ain~~ ;¾tHiZDfaJ}j§'£Ji~4m~ 3 ~ 25% 0 

3. *2.t1J~-1< 1 E1JG 2 mJ£s1.J11I:im1mA§'£1i~tms{]ffl~, *~ mJ£Ktil~~tfil:foA§'JlJJn¾:tt: 
1-:[J]tina 

4. *JZ.lU~-1< 3 mJ£B{]r1I:1m~Ji§'£Ji~~B{]ffl~, *~:tt:":t[J]ttn:c~ @H%1i":t1ma 
5. ~;¥rft ,~, iJaJitrrb Ef{]::iJf!, 'PLtt fi'Ditrrb ~~1Jo*JZ.5¥U~-1< 1-4 ~{3:~r_mmJ£~11I:im1aiJi§'£Ji 

~1m *no~ '8 m a 

6. ~;¥rft ~ ft it rrb WJ~~ Ef{] 1Jf!, 'PL :rt fi'iJ Jifi;£ it rrb ~~~no *JZ.lU ~ -1< 1 -4 ~ {f:~ r_m mJ£ Ef{] 
r1I:1mfmij§'£li~4m a 
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[0001 J * $ it £ ~ r $ it st '.fr ~ $ it : $ it a 2004 i¥ 11 J§ 9 a , $ it ~ 
200480033206. 9 (PCT/ JP2004/016557), t7FH2l "*~ tf:tJ1r,§J~t{iJ;f1J,)j~)ffi-;flJ / ~Jtj!lj~Et~lf:W 
~ r& l~JfLl "o 

f~jjl;:~Yii~ 

[0002] * 'fe:. s] 1±v Ez - 1rr*~ 11=: 7'J _± ~ ,vt * ~ Ktt r,§J ~ ifil:fo A~@ •:fo 1 ~Jt w~ ;,fo 1,:w ~ 
:!:fHi~li?t~IJ:W~ ( ~"kokumi" ~m) t:1Y: l~JfU ( ~:!:i:WffLl) :-frr:1:151*~ tf:tJ1r,§J~ifil;f1J 
m@•~1~Jt~~M:w~a~m~~*~~~,~m~M:w~a~m~~~M:w~~~ 
ffl0-:-#ffiW~ffiffl~W,Jt*~A~**;a-~~-~ffiw~m~-#*~*mr,§J 
~ifil~mJW-~/~Jt~~M:w~a~m;-#*~L~M~*HA~r&~~M:w~~$ 
~;~-#r&~$~M:w~~~~.~m~m~$~~~~M:w~a~m~m~mw~m 
~li~1mo 
[ooo3J 'fe:. S)j tti~ 
[ooo4J +£1::IIY'.1:-m~ c Jli!n.r\'.:-5,8, 11, 14- =+~IIYt-m~) ~+-1:f:tJir,§J~ifilto c ~~ttno) 
A~JW-, * HHtE-=f~ § Z9J1m:H:'B~~Jif,R$"Jli~A~~ o i~A~Jffi-JE'.-16,~B"J, * H 11=:7'J~MfirfLl 
~ ~ , {JJ:Jfil ~ ~ , El ~ ,ijfil - t-m ~ B"J fir 1* ~ ~ ~ :m: ~ o 

[ 0005J EJ:?: 1J\ 00 ~ JJo Wtl -tio ::tE 1:: llY t-m •Ez Jt W~ B"J -1:f:tJi r,§J ~ ifil:flJ A~ JW •ffl -=f ff* M ~, * H 
s-=f+E1::IIY~-~L~H~~~W~m~#1::m~~o 
[ooo6J B0:rf B"J B *~lLl $iw Hei 10 (1998)-99048 ti~~M~M?t~tl5: ~:m:; it 
o. 1 ~ 10 % B"J+E1::IIYt-m•, Jt:11=: 7'1-frri~1Jo~li?J'- ~~1i~fbl-=f-BJ=lL~~li~Wo 
[0001J 11=: 7'J L~@~ B"J 1Jtl ~, E 0:rf B *~lLl $ iw Hei 4 (1992)-197134 0:rf T ffl-=f~ fF 
~~ffiffl~W,Jt~±~'fe:.ffl~~~~ffiM~$~~r~aL~ffl~W~ffl~:m:;*20~ 
60 % B"J~liMA~JW-~tfil:fOA~JW., Wtl-tio+E1::IIYt-m•o 
[ooosJ B 0:rf B"J B *1¥-lLl $ iw Hei 9 (1997)-13075 0:rf Ts~ *tE:tJ1r,§J~t'PJ:f1JA~JW­
f9tl -tio +E 1:: llY t-m • ~i:t ~ j!lj~~liM B"J ~A~, * HJt A~ ~i1~Jfil ift ~ ~ A~i-R~ B"J :r}J f:fl§: o mttt~ j!lj~ 
1tffl~1i L~i:timW~o Jt:A~ 1=J::rc~i:timW~~rAJ ~~ftJ, Jt~/J\-=p 40mol % B"J,~, -1:f:ftr,§J~t'PJ 
;flJ A~ JW •ii *-=p 1t 183 W~ B"J 2 fir o 
[ooogJ B0:rf B"J B *~lLl $iw Hei 9 (1997)-13076 0:rf T 1=J L~A~t§rAJ~liMEt~imA~, 
Jt:A~trJJiMJfil/J\,r,&~~ s"J:r}J f:fl§: o 
[0010J B0:rf a~ B *~lLl $ii Hei 11 (1999)-89513 0:rf T-frr~fbl-=f AlUmA~B"J~Jvt 
imA~~li~1m, Jt ~ n-6 tE:tJi r,§J~ifil:fOA~ JW•1Jtl -tio+E1:: llY t-m•fffi'.ffl 11=:-frri:tim - W~l'!{]~JiMA~ 
JW•o 
[0011] Jlt:9~, E 0:rfB"J B *~lLl $iw Hei 10 (1998)-70992 ;flJ E0:rf ~ B *~lLl $iw Hei 
10 (1998)-191886 0:rf T *~rt'l11::1ms"J~ ffl 1m, Jt:A~A; i:tim - j!lj~%.r\'.:B"J+E1=.IIYt-m•o 
JtfJtmlB"J@ffl ~tl5ffl -=f ~,rr~ JL~~ JLB"Jt:11l1tM?J'-B"Jlf=:lL, ~ JL $~:f1JZfltz=I$~ o 

[0012J ~ W, 19: ~ 1lz ~tLl ffl iE: tJi r,§J ~ ifil:flJ A~ JW • ~ if: r& ~ □ ri,t, Wtl -tio $ Jlp to ti~ im A~ B"J 
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w,~~ sl.J tt*, Elx~~ ic~_t~ PT i'ft-ti sl.J }£ix a 

[0013] ~tE -,t- lr=iJ ~' ri'iJ 1t &b ~ 1~ J]Q tf:tl1 ~ ::f tfil:fO }j§ JW nPT i'ft ~1,t;tt ~il[, ~¾ EB r* 
~rm@n~~*MF±ITT~~@~~o B~~OO~ffi$#¥~M~_t~~~o 
[0014J B 0::ff BI.J B :2is:.~llJ $ iw Sho 63 (1988)-44843 0::ff T ~ ~ -5fir7Jtz:, ;it "fl ~::f tfil 
:fO}j§JWnii~ *rilB~JJ( ~1EB:@lL1fU~liii-1m BI.J pg $1EB t§ ~ o B 0::ff BI.J B :;;is:~llJ $ iw Hei 

6 (1994)-172782 0::ff T ~Hi¥~* ~::ftfil:fOA§JWnal.JiEBA§BI.Jtt*o B 0::ff BI.J B :;;is:~llJ $ iw 
Hei9 (1997)-176679 0::ff T*~m~1,r.1fU~:5K:fO~WBI.J::ftfil:fOA§JWn1mii-BI.Jtt*o E0::ffl't{] 
B :;;is:~llJ $iw Hei 9 (1997)-263784 0::ff T ~~ o - ±llM:fO~~ $::ftfil:fO}j§@nITT1EBA§1m 
ii-ITTtt*o B0::ffl't{] B:;;is:~llJ$iw Hei 11 (1999)-12592 0::ff T~~AR~~)]Q~~~~::f 
tfil:fO}j§@nal.Jw 11B "fl BI.Jtt*o 
[0015] E0::ff BI.J B *~llJ $ iw 2001-78702 0::ff T -#5]Lct~~iEBA§ -91'£1f(W1mii-fflGJj( ~ 
1EB:@~~W~~ITTA~~~ITTffl~~il[,~il[~@~ITT~~&b,;it~~tE1t&b~~~@ffi 
~::f~~mJWnITT~~o~~_t~1EBmITT~~0::ffTw1EBElx*~w1EBITT1EBm,~ffl~~; 
it 1 o % Elx~~ m~ w 1m ¾ EB n-3 ( w -3) ~ ::f tfilto A§ JW n~lifflG BI.Jo 
[ 0016J 1Jt~ 1~ffi ~ tt 11B a{] A§ JW n 1~11: ~ lL 1,t nu, * Ji 1~m * ~m~ 1,tnu wu fro Jmijt:fo ~ IDl 
ttITTi'£lf(W~~±1EBmITT~~ 0 tE~~m~~~&bITTJJ~~::f*fi~~~~~~::f*fi~ 
~:fJI!.o m~~~rPe1xt;ttA~ B~~5l*ITT1t&b 1'11.JfJtl~~ttt:JJWBI.JF&b, w ~:f01JOI w~F &b o 
[0011J B :;;is:~llJ No. 3220155 0::ff T -#ifti!~rPe1~liii-W, ;it¾.lil:tt~~~lLA§Z>'r BI.JA§ 
JWnWmU~BI.J, 3t li~t~tiEtEr*~~d>-lrr ~~; it:Ar o. 01 % sl.JA~ n-3 ~F~w~m 
ITT$::f~~mJWno~~~&bfflii-1m*~tE-1EBff~~~H~*mITTWITT~1EB~ITT~tiEo 
~T~ffl_t~~fil,?fr~1EBmffl~*fi~~~~,~@~tEPT~~-g~~~ITTm~~~ 
~tEITT:i.i~~tEPT~ITT~#r*fi 0 EBr~~~~:tt~~F±ITT~~*~~'fl.ttffl*,~ 
~tEMffi~~cp*fi~~~~ 0 ~~_t,tE--t-~~~~.lil:tt~ffi@ffi~-ff*fi~~~ 
:£JI!. 0 !@ m ~, Pfi~ iJaJ ~ &b ~liii-1mt~ JJIJ ¼lffi -=r ri'D :fJ% ~A~• 1EB ~~ sl.J 1t &b ~ 1~ no ~11* 0 

[001 sJ ~ [=lfil ~llJ us 3, 689, 289 0::ff T-lrr.lil:tttEt~AE' ~1tt:r~~:£JI!.~~ffl< ~£nto 
+t:±lmtcmnElx;itE!3jllj~*±F ,AJ~x!'b~~ll)f(BI.J7J1Z:o *-w, [=lfil~jj0::ffITT WO 03/051139 /J,ffl 
~0::ffT-#.lil:tttE~JE'~#r~~~~~-,~£n~:tt:±lm~n*±FA~~~~~ 
ITT7J~,~~.lil:tt~ffii:t1EB~%~ITT+t:±lm~-*~fflm~A~~~~~ITTm~tt~~~ 
tL 
[0019J £~tE_t~JJ~~.lil:tt1Jot~ - lrr~ii-1mffl ,;c£nto:tt:±lmttnw~1~l'ltF&b PT 
~ F ±A ~x!'b ~ ~ 11*, 1-1t ~ * r .ill :ttllJ ffi * tl1 ~ ::f tfilto A§@n wu -tzo • 1s-11~m :tt ± im it n, 
Elx-1=J~£nElxfflltlcii-1~ffi ~rt1Jo1trPe1 "umami" ~il[BI.Jti~o 
[0020] B0::ff BI.J B *~llJ $ iw 2002-95439 0::ff T *~ tf:tJ1~::ftfil:fO}j§JWntttmi~ITT~ 
~&b, fti"F A 1fJtE1tffi~#1t&b BI.J~atmA tf:tJ1~::ft,fil.:fOA§JWgo :;;is:'fl.SJi BI.J § BI.J¾rt1JotE: 
tl1 ~ ::f t{i!:fO }j§ }VJ JJWx,f $( 1,t Jifi ~ ~ 1,t ~ ~ 1'11.J $( 1,t;J\~ JE tt O IE! J1t, ~ t~ ti£ ft: r Ip J .lil:tt 'fl.MA _R 

Elxw~~m%~W~~ITT~I1t&bElxri'D~~EB-~fflGfilffifflGITT~~&b~~~tE:-~::f~ 
to A§ JW n1nm im~ 0 IE! Jit, ~ ~ tJta Elx~ ~~~~:£JI!. tE:tl1 ~ ::f tfilto A§@ n, Elx.lil:ttt§ ~ st•* 
~ rt 1Jo ElxtlHit 1t &b BI.J WJ ~ ~ o 
[0021] [ ~5fljj(Jwt l] B :;;is:~llJ 3220155 
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[0022J [ ~lUJZ:mJt 2J ~OO~lU us 3, 689, 289 
[0023] [ ~lUJZ:mJt 3] 00~JF0:tf WO 03/051139 /J,ffl-=f 
[0024J [ ~lUJZ:mJt 4J E0HB"J B *~lU $il 2002-95439 

~llJ:H;tJ~ 
[0025] tEit&b@f~, :g:fr~®lip~B"Jffl~ "jigf:*~" to "1,tl~E1"1wt1,tl£E1"1~:iJ1!" B"Jit&b, 'Wtl 
-Po mI tt it JP,,, ~ :r15t'F ffi tif: , * ~ 1EB A~ as it &b , ~ :t:15 nJJ~ 11Ji to" %t-=f" c i:=p oo :ct ffi ~ %t-=f > 0 jm:m- , 
~A*~·wt*$~~ffl~Wmimwt~ffiWmim~~~ffl*Ait&b~~L~~:iJ1!o 
[ 0026 J ~ ITT] , :g: fr - ,t- IJ::iJ ff!, m ~ J.m El"-1 * '¥4tE fil ~ :E]!Jt,Jj f's] tf 'ii. [2), itx 1! MUlf Jifi F ± El"-1 jigf: 
*11*0 ~~ -®:tElJL.', z:)J1i!JimAijJik~B"JAEllgfjigf:wtffi;fO)j~}WfflFiJetxtMffi~lU o -!H-:nffi, :g: 
tE-'1-~e.~rffiwmim*~&;m[g[Mwtffi~m@•.~mffiwmim~~B"Jit&bB"J~ 
:iJ1!$-wt~~.~~ffl~M*~El"1it&b~~~A~~o 
[0021J IE! Jlt:$ ~~f~~*HEl lg[ 1$3tA~ 1~*; El"1 tfil;fo A~@-~ rriJ A~Wf:*~ B"-1 im Al'i' o 
[ 0028] turn !2), *, iA A* !ii~ ~ tfil;fO Al'i'@.'Wtl -Po ;tt ± [[I ii. ;fO / wt Jt: 11'i~ ¾ ~ ~ ~ !J& ~ ~ 
~~~~~B"J~IE!o~ITTJ,ffl'ii.~~·~~it&b~*-~~ffi~m@•~/wtJt:ftm~.wt 
filfi~~~~~~~*~m~~~;B"J*•~~ffi~m@•~1wtJt:ftB"Jffiw~m-~ 
JJllf~at, itfr=r B"JWJ*~j:~5£3t ii it&b B"JiiitJJll*:lJ1!j:~JJll (PCT/ JP03/00182) o 
[ 0029 J * 'ii. S}j AfiliT T I}f J'E !2J, jJ 00 JJ( ~ L~ IJ::iJ ff!, 3t lili ft 'jj_:Eyf1=:iJ !2J, .iJIJj: ri'iJ -&,;-~*tit~ 
~tfil;fO)jl'f)W.;fO I ~Jt:W~B"JWJ*~r& ~JfU i:=p~JJllW¥*~t~5£f£L?t'Wtl-Po a - "t.1Hfil;fO / wt~ 
~fflJt,!2),fil-Wm~M*~r&~~*o*'ii.~A~at'ii.~,mttri'UA~~a-~~-~/ 
~~mI•-&,;-;B"Jffiwmimm~wi:=p~~*•~~ffi~m@•~1~Jt:ft,m!2],**r&~m 
~tJHioiEBAl'i'f!L~WB"-11$*~0 £r L~'ii.lYl%JvG T *'ii.~ o 
[0030] IE!Jlt, *'Ji.S}j~&-lip*~1i:A±~JvG5tB"JiE:fJ!~~tfil;fO)jij@.;fO I wtJtW~JfOW$ 
*~~~ffl?tB"JM*~r&~~;-#*~*•~~ffi~m@•~/~Jt:ftB"JM*~r&~ 
~.m~*•~~m~m@•~1~*~*•rA~*;y-~~-B"J~~ffiWmI;-# 
t~si*~ *4:ii~~'@;fO)jij@.to I ~Jtl1'i~B"JW¥*~c;!x,: ~1fUEl"15:1*B"1:n1t, ~t15ri'DWJ*~r& 
~~i:=p~~M*~m~m?t;-#*~*•~~m~m@•~1~Jt~El"1A~5%wt~& 
a-~~-*;El"JffiWmimffl~W;-#A~r&~B"JM*~B"JB"Jit&b,m~it&b*~M* 
~a~~~m~ffiwmimm~w;-#r&~it&bM*~El"1:n~.~Mri'Dm~it!fbi:=p~~M 
* ~ r& ~ JfU wt fH 1m ¥EB Al'rf£L~1m ; !2J, & -lip r& ~ it Jlr=r WJ *ll* B"J :n 1!, ~ t15 ri'iJ Jifi~ it rfb i:=p 7)\. H 
~~*-~~m~m@-~/~Jt:~!2J,&ff*~m~ffl?to 
[ 0031] * W, S}j 45 i:=p El"1 "WJ *~a ~ JfU" ~}~-lip ~lYl* 'ii. ~ tt~ tt El"-11,)\ JfU , ep -lip~ JJll T 
it Jlr=r i:=p , A it &b £ffi ~1~ ~~ El"-1" W¥*~" ~" 1,tl ~ El"-1 ~1,1x_£ as ~JJ!!" ~ f~Jt: a~ El"-11J\ JfU O * 
m~45B"J~~~i:=pm~Tmtt~~~iJ\M"M*~"filfiW~ 0 
~~J *m~~i:=pB"J"M*~~~ffl?t"~m-#m!2J,Wtt*•~~ffi~m~~~;~ 
Jt 11'i~ tff\JHih~tm, ~ :tihm 5£ L~ 1ft ~ ·t1: El"-1 M 71\. 0 
[0033J ey !2J,WM ri'D*~ *!ii ~~tfil;fO)jij@.;fo I wtJt:11'i~B"JW¥*~r& ~1fU i:=pi~JJllW¥*~ 
t~sit!L f?t'Wtl-Po a - 1::1Hfil;fO / wt!~f!L 1?t, 1~mJ*~r&~rx*:fijfUfil-Wt~s£ o WM ri'iJ A~ 1~ 
a - j[E~•to I wt~iEB•* ;stt11PliEBAi'i'f£L~1i!Ji:=p~JJlltE:tii~~tfil;fOiji'?@.;fo I ~JtW~, ey 
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~**a~m~m~~ffiffl~~ITTM~~o 
[oo34J xtJl'lJ~~:l:isiPX:5t8"11o/~~~ttJr9:~r~mLl, 'E1tr!i1t7'1 ~~1¥tl~81 a - "=tffM~& 
ttffl~oM~~R~~7v~ff~nA~~*~~,~¾E~a-"=tffM~ttfflfil~*~ffi 
81~1-L 
[ 0035] pJ ~ N\* ~JI ~tt* A~ B ~o 8113::{Pf rp :f:m --1. pJ ~ fLl 81 *t~ ~*4~1A ?fr~ f;f;J:]. fil' 'E1 
=rr!i ~~~wu1zo1i}ttn_illZ tt ,tr~nj[f tt ,tr~ni~, liFNJffinj[f tt, 1t 1,ti~101Ln_illZ tt ; ~&Jfil 
h~tt ;Jfil#Jt~3K ;fOJfil~ffiil.~3Ko Zf:tE 31o/%AITTt~, l!Pf~~~,_illZf~~~R.tt~, m;~_illZ 
tt~ 0 PT ~ im:et 1£1PJ e ~o 81 nr!Wtl -tzo mm~, :5t ~f o 1L 1,t, ~ 1t?fr~ i~tli fil l:cj -tf:tJ1 ~ ~ tfilf o A!'t 
@nto I ~Jt=i~YIB~o 
[oo36J filPT~NdI:1PJ*tJ1:J;gitt*A~ E~P8"1lffi &b~*4m1A a - "=tffMo ~#rntm--1.PT~ 
flJ8~*~ a -"=tffM1t7'J~±~81±ffMPX:n\., £A1*±-fui3L a -"=tffM~,8,±ffM8150% 
~£$ITT"=tffMre~&b,PT~fflrm~*~~ITTa-"=tffMaffPT~~ffl*~~*&a-"=t 
ffM8"1:r1iW1mA!'t*=r~1A*~~ 81 a - "=tffM o ~:57!-, PT ~1'JdI:1PJm:1:m-1. PT ~flJ 81 "=tffMre 
mLl&bl=f~P~ 13 -, Y -, o - "=tffM, ~1~f1Jfflr*~~ITTAlf ~~8"1 a - "=tffilfJt8"1"=tffMre 
mLl&ba 
[0031J xt1J~11*c;& ~fftJi=p 81Jl'lJ~~:tis£tli:5t 8"1* &19:~ r~mLl, ~ m1Jt~foPX*, xtr 
a - "=tffM, {jt~ 50 ~ 15, OOOppm, £ {jt~ 50 ~ 5, OOOppm, £ {jtm; 100 ~ 2, OOOppm, ~R.xt 
rf~tlifu", ~ Fe *~Et~*;7'J 0. 1 ~ 200ppm,{jt~ 0. 5 ~ lOOppmo 
[003sJ tE*iR ~45i=p 81"-tf:tJi~~tfilfPA!'t@n" tE n-3 -tf:tJi~~tfilfPA!'t@nITT-tlm r, Y&: 
t§t~fo/A~ 20 ~£$~~ ~fo 3 "!""~£$xx'ft81A!'t@n, fOtE n-6 -tf:tJi~~ifilfPA!'t@n81 
~0tr,Y&:ffiA~18~~£$~~~~3~~£$xx'ftITTffi@no1±M#Mml=f1ftm;A~ 
20-24 ~ 1il ~ ~ f P 4-6 'i"' xx 'ft 81 ff: tJi ~ ~ tfilf P A!'t ,1w go n-6 ff: tJi ~ ~ tfilf P A!'t Jw g 81 Wtl ~'E1 
tr!i y- _illZJ#g,+t,':t[[H1'ffg (AA) fo=+=~[J]:/:fiig (DTA) ,{Jtm;+t"=t[J]~go n-3 -tf:tJi~~ 
ifilfPA!'t@n81f7U~'E1tr!i=+=~/\~g (DHA) fo=+~li:1:-mn (EPA) o 
[ 0039 J xt ffl T * ~ ~ ITT* fJi ~ ~ tfilf P A!'t }w g, Wtl-tzo +t ± [g 1:-m g f PA I~ 81 * y)l ¥9: ~ p~ mLl 0 

* ~JI:J;gitt*A~ PT~~ i'ftt±ih. 1tm 1n:1:m-1. PT~ iu 81 * ~ r ~#Z9J~ 10 Mt*, ~1:: 4m 10 ~*~ 
81-tf:tJi~tfilfP A!'t ,1wg o 
[0040] 1¥tl-tzo, E 0:tf 81 B :zls:_~%1j $ii Hei 10 (1998)-70992 fO HeilO (1998)-191886 0:tf 
T*~r~ffiITT*~*&i:t~-~%AITT+t"=t[J]~gITT~ffl~ffi 0 ~~PT~Mm~~ffl~ 
Al't1~ f lJ +t 1:: [J] 1:-m go 
[0041 J ff PT~ YIB~ f P 1iffl Mff ~£ $1o/ -tf:tJi ~ ~tfilf P A!'t Jw g~ A~~ IA]*~ {B ~ r f§ 
IA]#~ 81-tf: tJi ~ ~ tfilf PA~ Jw go 
[ 0042] xtr ?fr~* fJi ~ ~ tfilf PA!'t }w g I~ 81 ~ :rt) f O mLl ~ ¥9: ~ p~ mLl, *Ji~ 5G ]l'l$f P $ 5GJl'l$ pJ 

~ffl 1-1=:-ttJPX-1.~W~8"JJl'l$o ~ mflJ1i:~fPPX*, i:t~£~fo/1it~ITT $5GJl'l$o m~i:tiEBPT ~ttJ 
PX H rm - w~' 1t ~ __:_ w~ _gJG 1t Yffi ~ I~ 0 p~ Tm~* lJi ~ ~ tfil;;f P A!'t )DJ ~z:571-ff PT ~*~AB A~ 
@n, 111=: 7'1 ttJ PX*~~ ?fr~ I~ ITT A!'t Jw g 0 

[0043J :r1l4mim1¥uizoli~ ,Js.*lrn ,11tttjJm ,Hos to~a~~* ¥ - _illZJ#n O ~~noo, tit~ 
g[ ff~ , J=L!lt!. ¥ YlB '11-0l~ im f P ~ 13 tl mt~ 1W * ~ ~f.J 3 ~ 2 2 % 81 ¥ - _illZ '~ g O t~ JJIJ ¾, EB r 
JJri~§[tflm*~~f.J 22% ITT y- _illZJ#g, PT~1Jtm;ffl111=:*~~-tf:tJi~~ifil:fPA!'tJWn81~f4o 
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[0044 J IEI Jlt, * it SJJ ~ R. - 14t WJ w ~ r& ~ JfU, Jt 13 ~ * 1Jl r t1HPJ 1m 1'8-tf: tt ~ ~ tfillP A§' JW 
g,;¥0 I ~Jtjllj~, J¥rj£ti1PJim~ § ti~][ffim,.}=j JM~1m, 1lrfr{fi*1mlP~Etlffl*1EB, t~11tJ¾ * im r JTrE~ g tf 1m o 

[ 0045] xt * R SjJ Wf w p* r& ~ JfU cp *~ E8 * tt ~ ~t'fil.lP ij§' JW g,;¥0 A jllj~ B"J ~; 19: ~ ~~ mLl O ~ 

rriJ, -ftp** ;;tt{t£, fffi~£$ ;s"JWJw~eJl: ~JfU, EBJltl=!Jf:ftEBr Jt13~B"1JtBfll7J\. ITT]~~~ 

tu B"J ~ U[ri] 0 * R SjJ 61 WJ w ~ r1Jl: ~ JfU * ~ * tff ~ ~ tfillP ij§' Jw n ,f PA jllj~ B"J; 1Jt~ .7'1 ~~;it 
10%~£$,£1Jt~~~;it 30%~£$o 

[0046] *1zSJJ B"JWJw~r& ~JfUPT ~t91!1r13~*~~:J:B-ttt:;f:)~~ B~Pl'8JtB1£~fll7J\., 1ftiYP 
lL 1,t JfU ; ±: ff l'fil ; ~ WJ ; ·~~ ij§' R. Jt 1m Jj§' JW n ; 13 ~ Jt B ij§' JW n B"11t rm - jllj~ , 1t 1m = jllj~ ,f P 1t 1m 
_ilfif:'.. 

~c:Jo 

[0041J 1Jt~~i n-3 -tf:tt~~t'fil.lPA§'@g,;¥0 I ~Jtjllj~itttf~1,t~JJE, ~fE?t~fJJl*tzsJrnt 
tt~tto~Yfj£~~~ml'8~~~~~~,~~~mm~ma~m~ml'8~~&~~~~0 
11 fr m~ 1,r.1fLJ ~ frM 1:;fl * ~JE cp at~~,* {r~ 1,t~l-' 0 IE! .t1:lJifrj£no m ±m ,m, fr 40 °c ~ 200 °c * 
tr o. 1 ~ 240 +at, tt~fr 80°C ~ 180°Citt{r o. 5 ~ 72 /J,at o Ji~~~,xt n-6 -tf:tt~~t'fil. 
~m@n~1~Jt~it!:fi~~~m~~~Jt~tJMw~r&~~!'r-Jtt~tt,@~it!:-~±m:tt 
~ ~~llE 1!1::Jt1Jt~·r1: 1~ JU:11Bi o 

[0048] fJtiYP, pJ ~im:ttnom13~ Rtff ~~tfillPA§' @nlo / ~Jtjllj~s"JWJwri*r& ~JfU, ~xt 
13~Mw~r&~~!'r-J~~ittfi~~~mo 
[0049 J * fff ~ ~ tfillP ij§' JW. l:t A jllj~ £ Atf R ·r1:, 1~ 11tJ ¾ 1t Im jllj~' lf ~ ~y; B"J ?fr j£ nffJt 
pJ~~~*jZSfJEr-Jtt~o~-~00,~ffl~~j)~jZtt~¾~~~~,A~ffl~~*Er-J;~ 
13rfll*1PJcp o 

[0050J *1zSJJit!:-~~ a13~w,w~r& ~1fU!'r-Jti1PJ¥mA§'tll*1m O PT ~~i1£1PJ*~~:J:Bxtt* 
A~ B ~pa~ ti 1m 1m )j§' ffl r * 1z SJJ El~ £litfi rm ij§', ~ t15 *Rim , *-=f ¥m , 3s. * ¥m , fPJ B ~ 1m , HOS, 

*•1m" z)#1ffi ,~f~¥mlP~i1&11m O A cp, pJ ~im:tt [P] ±~ffl rnom,1r., iJa11ftifrPIEBiflPJ2'YmLlE1"1 
R Im" *-=f 1m "3s.*¥m ,f P ~;ft&] 1ffi cp ~ffe no WJ w ~ r& ~ JfU ~ ~ ~x:1:-fu~fYl* R SjJ B"11Jt ,e O pJ ~ 1£~ 
~~*#~fflffM~#~$#J¥rj£ffiW¥mm 0 

[ 0051 J 1l1x. f;j( r-tf:t:ii ~ ~ tfillP ij§'@n B"J 14t ~;f P@ffl , * ~~~tt :;f: A~ PT~~ tf 'r-1: :1:-fuiftl 5E Jifr 
j£ti1PJiIBA§'fll*1Z?Jcp B"J-tf:4':ii~~tfil;fPijij)wg;fp I ~Jt;jllj~~ ;, imffi¾ 10 ~ 100, 000ppm, 1Jt 
~ 10 ~ 20, 000ppm, £ 1Jt~ 10 ~ 5, 000ppm, £ 1Jt~ 20 ~ 1, 000ppm, ~ -tf:tt~~ffi;fPij§')W 
nl'813;*~ 0 ~m¾,§13~*~rttW¥ml'8Km~~m~m@n~~y-~~-1'8tt 
1PJIEB )j§'fll*W itffl {f rm ~,7., i)a] 1!fti YO ¥m if ?fr ffl im ij§' B"J £11tfi ¥EB ij§', ~ffl {f {~~w~~¼~ El"11ffi 
~1'8£~¥mmat,ttw¥mmm*wcp!'r-JKm~~m~m@n~~y-~J#•l'r-J*;±m,m,¾ 
0. 05 ~ 10%, 1Jt~ 0. 1 ~ 5% 0 

[0052J *w. SJJ ~ Bif£~R., 1i~1[~1ffi, )=j JM~IEB, 11rfr{!i*im ;fP ~Etlffl*1ffi·~~ B"J 
Y - ~J#~B"113 ;:ht{] 3 ~ 22 % a IEJJ1t, *~ rWit*B"JimPT ~~:lhl.:1:-fuffl 1i=:*1zSJJ s"Jti1111m 
ij§', ~ ffl !l!itt-~ iffe no* fff ~ ~ tfillP ij§' JW n ;f P / $( A jllj~ 0 

[0053] J1t!Jr, * R SjJ A.1,UJl, YO *1~ w * R SjJ 1~ JE ~1~ rm* Jifrj£ ti 1m 1m )j§' 61 ij§' JW nlo K 
!:ii~ ~ ttlo A§'@nlo 1 ~Jt jllj~, PT ~ !l!no ~ ~x:t-furl now, w u* 0 

[0054J rnJlt, tt~s"Jti1PJ¥mA§'fll*1PJB"J a - ~J#n13 ;t] 5%$(£Y, 1ftifro o. 01 ~ 5%, 
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f1t;izg o. 05 ~ 3 % o it!:-W, ~ fx;jzg:l:i/!, t1i1in1IBA~£Ji~WBI.J1IBn* ;jJ 20 ~ 86 % ::FF Ji/ E1X-'IE 
1IBnl'll.J'a' ;jJ 3 ~ 25 % a 

[0055] -tzo _t 13/T~, ?Jr~ r1i w 1ffi A~£li~1m * 1f BI.J-tf: '!'ii r,§J ~ tfillO A~ )W n:fo / ElXJt ]lg~ BI.J ;iffi, 1t 
7'J 10 ~ 100, OOOppm, fjtjzg 10 ~ 20, OOOppm, ~ fjtjzg 10 ~ 5, OOOppm, ~ fjtjzg 20 ~ 1, OOOppmo 
m~ffiW1IBffiffl~W~~*1fM*~m~ffl* 0 

[0056] 1±1r:fJftJ?f~ffrmlP~5;¥,t{ffif~im£*_t~* a - -'IE~n, {B ¾*1f _t~* ;Bl.Jim 
n, EBJltxJJ,~, B1fJfjtjzgf~ 7'JrH1?niIBA§£Ji~1m 0 

[0051J ;tt~~ * iz ~ 1i iu l'll.J ti w 1m ij~£li~Wl=iT l:J m r * # ,7,, t£ 1iit, fyti-tzo JJo fil ,7,, t£ 1J1t, 
f1t;izgtf: 80°c ~ 300°c, ~ fJtjzgtf: 110°c ~ 300°c rl'll.JJJofil,T., t£1J1t O tr:_t~r!!ttm!E a~fil!zt 
Jli!. l=IJ l?f m tm m t1i wrm A§£li~1m ,T,, ir,'il :tt l'll.J 1t1m 1'!"1 m,* ~*ti 5.!lt~• in 61.J ~m 0 

[0058] .J§, *'it~ w & - ;ftp A1f m JJo BI.J Wf *~Et~ it1m, ;tt *1f Wf *~ ei ~ ri:Ll ElX* 1z ~ 
m~ffiW1IBffiffl~W 0 ~itWBI.J#~~1f~~,~fflffl1IB~~:ttl'll.JitW~~*#~~~~ 
mLlBI.J1t1m ; l:J&*1f }j§IDJE!I.J1t1?11Yti1zOIYJ~ll)_!jL i:=p 00 Affi ~~~;¥0 i:=p 005:tffi ~~~ 0 *1z~Ji)T~ 
itWimrlJti:=p*1fl'll.JM*~~~mE1XffiW1IBffiffl~WWA1f~~BI.JM*~l:J&*WBI.JE1X 
MWBI.J~il1!ol=iTl?f~fflfil!zt~it!:-Wm~_t~itWBI.JM*~o 
[0059 J !El J1t, * iz ~ w & -;ftp ti JJo 1t1m w, * ~ l'!I.J 1J1t, ~ =rtiffe now,* 11* ei ~ ri:u ElXffl ~ t1i 
W1IBffiffl~W 0 l=iJ~~itWi:=p*H~~M*~~~mi:=p*1fl'll.J-tf:Mr,§J~ffi~fflJWn~;E1X 
Jtl~ ~&j1gf*~ti5££li*, l:JfJefilLlt§ [qj 1'!1.J{Jt,t!'t:'ta IE!Jlt, *1z~:l&w &-;ftpti1Jo ~1mWJ 
* ~ l'll.J 1i 1t, ~=rt** iffe 1Jo-tf: '!'ii r,§J ~ m:fo A§ JW n :fo ; E1XJt 1~ to Wf *11*ti 5£ £Ji* ~JiJT ~it1m 
i:=p 0 tE*H~~_t~ffl*M~r,f1tjzg~ffl•~*1f-tf:Mr,§J~te!~fflJWn~;E1X;tt~~M 
*~m~ffl*BI.JitS,;ttffl;~B~~~1fM*~~~mB1.J1t1&Ji:=pB1.Jffl;ffl[qj 0 *~~tt 
*A~l=iJl?fffjzg~jzg~~~_t~ffl*BI.J~m~~~o 
[oo6oJ xt1ts i:=pWf*~e&: ~ ri:UE1Xt1itm1m ij§£Ji~1ml'll.J; rJt1f p~mu O iffi.·m-, 1=1J l?ftEit m ~ l?f 
0. 1 ~ 100, OOOppm, {jt;izg 0. 1 ~ 0, OOOppm ITT; ffffl-tf:'l'ii r,§J ~t-filtP}j§@nto / E1XJt@~*,11Hi 
jllff*~ms£~!z:5'L fyti-tzo, xtr1&~itSfJti-tzo:k1:zjJJtP1m, l=iJ ~tEit ffl ~ l:J 1 ~ 1, 200ppm, fjt 
jzg 1 ~ 500ppm l'!"};ffffl-tf:tiir,§J~t-filtPA§@nlo / E1XJt@~*~fiWf*~ti5£~f:W:c xtr~ 
j:jkl'll.JitS1Yti1zPtl.~, l=iT~l:Jfjt;izg 20 ~ 2, 500ppm,{jtjzg 20 ~ 1, OOOppm a~;ffffl-tf:fJir,§J~t-fil 
~m@n~/E1XJt~*~fflM*~m~~:W: 0 

Jl-1*~ ME JJ~ 
[ 0061 J rffi ~i~ Jffl ~ nfil ,wu ~ti~ :ti!! m ~ * iz ~ , Jt~@ i~i_1m, 7'J xt * iz s}j tt* m IE l'!I.J p~ 
mLl O Pi~ F :1j 1f i3l ~ , r ::st~ JJfil fyti i:=p ITT* is-// % If '.w:t~ /! l:J £; it ITT % /f 0 

[0062] im :tt ffl r ?J\. tfr }j§ !W, rm~ :,¥0 t§ ~ ~ '¥4 ITT 11.K fl 1i rt 2. 4. 10-1996 (Japan Oi 1 
Chemistry Association) *t00JE~ll~* ;o imrlffl r*tfrij§@, 1IB~tot§~~JfitBI.J11.Ktl 
1Jrt 2. 4. 2.2-1996 (Japan Oil ChemistryAssociation) *EiflJ£}j§IDJ~BI.J* ;o 
[oo63J ~1=r~@liA : 
[oo64J tE~'§ilJltli:i\i:=p, JiJT~~ffWf*~¾=r~tiJJ0"*~5£ft", "*~5£&", "~iJ1!5£ft" to 
"@J~si& ", W~1f fft§@l'!I.J "*~4 J\.~'.w:l'!I.J;fift'\ "*~4 Aii'.w: l'!I.J;fift", "~i11!4 J\. 
ii '.w: l'l"J ;fift " to " §1 ~ 4 }\. ii '.w: l'll.J ;fi It" ~ 1-t. o 
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[0065] i,-'jZll;$H,£li :n = 7 

[oo66J r*J=ifi ffl*~tsiz11rtit~l'l1.Jf-f~l'lf.J* xJior = 

[0061J " x " : ~~ r E%~ --F xt Jffl ; 
[0068] "D" : --'=j xt Jfflt§ fAJ Bf.Jfi& ; 

[ 006 9 J " o " J.!a --F E1X.1Jt --F xt Jffl ; 
[0010J "©" : :;c:tJ.!a--F E1X 1Jt--F xt Jffl a 

[0071] %-l1flifv1] 
[ oo 12J %- lM w, I :P M)tI s1 ±s ta ?®?f trI:tO ijg nn M : 
[0073] *~ AA Bf.Ji:tiEB ~ jllj~ (AATG) :AA*; 40-45%, EE Nakarai Tesk Ltd. t?:t~, EE 
Suntory Ltd 

[0014J :"t.F; 

[0075] J}it:~t[ff¥EB : Y - ]E~~*; 20 % , EE Statf old Co. ±F ; 
[0076] 1!£]E.~~~1flm :Ajinomoto Oil Mills Co. lnc. ±FBf.J" LLC" 

[0077] *ff im :Ajinomoto Oi 1 Mi 11 s Co. Inc. ±F ITT" co" 
[0078] 1%1dEB~I::tt1m :Ajinomoto Oil Mills Go. Inc ±FITT" HOS" 

[0079] [ * l] 

[oo8oJ A~JW~£liJJX, (%) 

[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] 

[ 0083 J :"t. 1l IHM½ R Jt £ii nX: 
[0084] EE ADM Co. ±FBf.J "£l:"t.~ E5-67" 

[0085] 

[oo86J < a - :"t.1fiH'F:1/;J@$11f~rfB.!a£li?tl'lf.J~3L~ > 
[0087] ~~ r 5U *i! r%1J ~ffl;fP A~ IDJ ~;f P / E1XJ.t jllj~ ;f P a - :"t.1ll1~5HM rfb--'=j pfi;£t1Hm1m ~~tli~im 
1~~ ~1~J1Jr51Ji£m1J¥m a 

[0088] (1) LLC 

[0089] (2) 1% AAATG/LLC(AA *;_ 0. 4%) 

[0090] (3) 0. 5 % AATG/LLC (AA*; 0. 2 % ) 

[0091] (4) 1 % AATG+O. 002 % a - ± 1f ~ fliU rfb /LLC(AA *; 0. 4 % , a - ± 1f ~*; 

9 



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

Motif Exhibit 1148, Page 2250 of 3341

CN 101897418 B 8/14 JJ:l 

14. lppm) 

[0092] (5) 1 % MTG+0. 01 % a - ± ff Effi mU J:fb /LLC (AA 15; 0. 4 % , a - ± ff Effi 15; 
70. 7ppm) 

[0093] (6) 1 % AATG+0. 02 % a - ±ffEffimUJ:fb /LLC (AA 15; 0. 4%, a - ±ffEffi15; 141ppm) 

[0094] (7) 1 % AATG+0. 2 % a - ± ff Effi mU J:fb /LLC(AA ·{',;-; 0. 4 % , a - ± ff Effi 15; 
1, 410ppm) 

[0095] (8) 1 % AATG+2 % a - ±ffEffimUJ:fb /LLC (AA{',;-; 0. 4 % , a - ±ffW';tf',;-; 14, lO0ppm) 

[0096] (9) 0. 5 % MTG+0. 02 % a - ± ff EffimU J:fb /LLC (AA {',;-; 0. 2 % , a - ± ff Effi15; 
14lppm) 

[0097] ii~1rr!NcmUmI (15g) l=jffifffi15; 1f£ El1UIJ~ (15g) f!Eit, fr 120°C JJo~ 30 :5ttir' ~)§ 

1=j 3g P}JQP)l~ (S&B Food Inc. ±FE!1 "Tokusei SB Curry") f!Eit, -fffr 120°C~~1jzJJO~ 

10 :5ttir~mU~lliJQP)l~o i~fm 500ml i~~~~rm (Ajinomoto Co. Inc. ±FEl1 Consomme, 1. 7% 

ffi~)#~~offim~~~M~~~~~~~~~~o 

[0098] [ * 3] 

[0099] 

11IBtLliffl ( \HlJ=ffi'll*i;JI: ~JfU ) {1) (2) 

t1t: J=§ ff1 i¥J AA i:&J!l (ppm) 0 112. 5 

W'7.5sif!t - © 

W'7. 4-Jdi:w: ITT t~J!l - © 

w 11* 5si J!l - © 

:ffi:~4-Jdi:w:1¥:Jl~J!l - © 

ll*ilB!iJ!l - © 

~ il! 4-Ari :w: i¥J l~J!l - © 

@]~5JJ!l - © 

@1~4-Ari:w:1¥:Jfj[J!l - © 

[0100] [ * 4] 

[01 on c2> xtJffl:fo (3)- (9) z..rsJ at 1::~~ 
[0102] 
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fllc.~,J ~ib ( ~¼0~?k it (2) (3) (4) (5) (6) (7) (8) (9) 

jfi] ) 

id=., lf Er-J a - 4.. 1f ~ itz 0 0 14 71 141 1410 14100 141 

Ji.. (ppm) 

,t--ft] at AA a'-1 ,'$..ff_ 112. 56.3 112. 112. 112. 112. 112.5 56.3 

(ppm) 5 5 5 5 5 

¼~Hilt. - X !:::. 0 0 © © © 

¼~~Ai~ -;t: af.J~Y - X !:::. © © © © © 

Ji.. 
¼v~g!Jt - X £::,. 0 0 © © © 

¼ 0,;f,. ~ A 5~ -;t: al.J ~1. - X £::,. 0 © © © © 

Jt 
0~.i!.{i/i_ - X £::,. © © © © © 

11~ ~~ A 5~ -;t: a~ ;fl. - X !:::. © © © 0 © 

A 
\:i!Jl1,;f,.gi;f_ - X !:::. © © © © © 

~ l1~~A_j~ -t: a'-J;f~ - X £::,. 0 0 0 0 © 

A 

[0103J * 4 i=!='l¥1~*1m.~, l:cjl!fE'.iMiEB (2) ( X1Jffi :::fi~JJo a - 1::ff~) t§ l::l:, 4ij:~?4&;s{] 
l!fE'.mU1EB (5)- (8) J::f fffrB{] a -1::ff~:1:1l1H~ T !f::gfll)f(f!j[l'ff~*' ep 11 fm{f)Jl~t§ IA] aq AATG j,R 

f!Io :l£~tv,xJTI~JU, s~~~l:tl!fE'.mUim (2) ~1~ AATG *f!IB{]l!fE'.1tU~m (3) tE!f::gf~&l'ff~ 

*1fffi 1)(-=f l!fE'. mU iEB (2) , 1B ¾ 1:cj a -1::ffW3tmU JM~~s{]l!fE'. mUiEB (9) 1m.~ rt: l!fE'. mUim (2) ~s.!a as 
Wf::gf ~c;j[l'f~f*, ~ ''ffl\lt Jl~ 1:cj]!f['. mU 1EB (3) t§ IA]${] AATG *t!I o 

[0104 J < tJc£ll '5:H'F 7'J Wf ::gf ll)f(:l:i 5j£Jl ?J\. B{] 1~* > 
[0105] ~~ FeS04 • 7H20 ~ 0. 00005 ~ 0. 1 % ( ~ :0. 1 ~ 200ppm) ${] j,Rf!l_f~ JJO ~ 2. 5 % B"J 
AATG/LLc i::p, #:!:SJ~ JttL ~~1iJU asreiu;m1~JJ0~ o. s % ~7J<. i::p ~lii'.11,Rf!I7'] o. 1 % 0 

[0106] (1)2.5%AATG/LC 

[0107] (2) FeS04 • 7H20 0. 00005 % ( tJ: :0. lppm) /2. 5 % AATG/LLC 

[0108] (3)FeS0L. 7H,0 0. 00025% ( tJ: :0. 5ppm)/2. 5% AATG/LLC 

[0109] (4)FeS04 • 7H20 0. 005% ( tJ: :l0ppm)/2. 5% AATG/LLC 

[011 0] (5) FeS04 • 7H20 0. 05 % ( tJ: : lO0ppm) /2. 5 % AATG/LLC 

[0111] (6) FeS04 • 7H20 0. 1 % ( ~ :200ppm) /2. 5% AATG/LLC 

[0112] [ * 5] 
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[0113] 

WciUfra ( WfWJWi:.1!{ B!JfU) (1) (2) (3) (4) (5) (6) 

~ ffl 81 AA lfli1R~ (ppm) 10 10 10 10 10 10 

fra q:r~s{Jf,R~ (ppm) 0 0. 1 0. 5 10 100 200 

W~5.!a~ - L 0 (Q) (Q) (Q) 

:ffi:~~ Ai~~lflt_'f~ - 0 0 (Q) 0 L 

:ffi:11*5.!a~ - L 0 (Q) (Q) (Q) 

Wll~~Ai~~i't{Jf_'f~ - 0 0 0 0 L 

11*:ij~j_!a~ - L 0 (Q) (Q) (Q) 

11~:li[~ Ar~~lflf¥~ - 0 0 (Q) 0 L 

[0114J * 5 4i s"Jtit~Jm.~, l:cji1ft: iu im cu xt Jrat§ t:r, re tLlim c2) - (6) B"J==ff~, ==ff ll5f:l□ ll:f:m 
s.1a&±s:J EB rJt "PHtE13t~iil?:l' ffiH~fLl:l:f1BsL ep 1frl3~~7}( q:i AATG B"Jm&t§ IA] 0 ~*~lm. 
~, l:cji1fc:f:tLl~ (1) xtJffit§ l::r, ~ 1Jtm;WcmLl~ (2) - (5) BI.J¼~, 1fll5f:l□ ll5f:m, {B ¾l:cji1ft:f:tLlim (3) , 

(4) l□ (5) t§l::t,Ail-!!frnrJt*~rt~,~Y±-tl!1i~WcmLlfm (6) BI.J¼~,¼ll:f:l□ ll:f:mo 

[0115] L;] rfUm& rPJ7J1~00rm"Pi~JXI FeSO4 • 7H2O ;¥0 5 % AATG/LLC ( ffl FAITAN Tonkostu 

~rm:ltHr 9 {{H:$~, Ajinomoto Go. Inc 1-:F), ff::t-'F1fr-¼~-- 1fll,t;¥1Jll5f::1]!0 
[0116] (1) 5% AATG/LLC, lg/1, OOOg OOrm 
[0117] (2) (1) +FeSO4• 7H2O 0. OOlmM/1, OOOg 00rm ( %/c :0. O6ppm) 

[0118] (3) (l)+FeSO4• 7H2O 0. OlmM/1, OOOg 00rm ( %/c :0. 56ppm) 

[0119] (4) (l)+FeSO4• 7H2O 0. lmM/1, OOOg 00rm ( 'f~ :5. 6ppm) 

[0120] (5) (1) +FeSO4• 7H2O 1. OmM/1, OOOg 00 rm ( 'f~ : 56ppm) 

[0121] (6) (1) +Fe SO 4. 7H2O 5. OmM/1, OOOg 00 rm ( 'f~ : 28Oppm) 

[0122] [ =?R 6] 

[0123] 
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jffie, -1fitj )If} ( i,i ¼ 17-+ ?x. R ( 1 ) ( 2) ( 3 ) (4) ( 5 ) ( 6) 

jfJj ) 

~Jfl at AA ~ * Jt. 20 20 20 20 20 20 

(ppm) 

4:A a~ *lt. ( ppm ) 0 0.06 0.56 5.6 56 280 

¼q.31;t_ - A 0 0 0 © 

¼q_,4'Ai~~~,y£Jt. - 0 0 0 0 A 

,¼-i:,~ 5! Jt. - A 0 0 0 © 

-{-17~4' Ai~~ a~ ,y_i}t_ - 0 0 0 0 A 

9~~5!£ - A 0 0 © © 

io-~ia 4' A itl, ~ (tl.J ;;fXJt. - 0 © 0 0 A 

[0124J * 6 4'1'1"1~ *~~, ~remUim <1) xt JrattH:~, re iu;m <2) - (6) B"11iEC 1il!t:forw:m 
s.!a&:l:s:J EB T * q:i HtEt~tllJt mH~iU~s.!a, ep 1tWJ ~7Jff:TI!Hm q:i AATG m&t§ [Al O ~ *~~ 

~, ~remU¥EB O) xtJrat§ 1::~, ~ 1Jtm;WcmU¥EB <2) - (5) 1'1"11i~, 1il!t:forw:m, 1s ¾~re mu Im (3) , 

(4) ;fo (5) t§!::~,>:~IEBrJt*~rt~,~d>:1:-ili.{i~WcmUfm (6) B"11i~,1ilfiK:fO!fiKmo 
[0125J < :!1rE~1[fHm1t7'J\ll[J1fl!tr& ~ffUl'ts~y:* > 
[0126] tE 3kg -&;frp _t;r;;ttl1ZO¥EB~§'tll~1!JJ q:i ¥EB ft 150g ~ttl!f III (Potato shoe strings) 

(Ajinomoto Frozen Foods Co., Inc. 1::~l'l{_J"~ttlflli") ,tE 180°CT1@fi:: 3 JJ\.i'!fo 
[0127] [ * 7] 

[0128] 
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J,,1t,~ 1t ;ff-)th¾- i. 0 0.1 0.5 l 5 10 20 30 so 100 

( % ) 

y - ~ ,.Eftd!i ¼ i. 0 0.0 0.1 0.2 1 2 4 6 IO 20 

( % ) 2 

,¼q.,iJI/1_ - b. 0 © © © © © © i © 

¼ q__~ A itli ~ a¾ - b. 0 © © © 0 0 0 X 

:f-¥.£ 

¾i:r~iJiJi.. - b. 0 0 i © © © © © 
I 

0 

,t--i:r~{'-A it#i ~ a¾ - b. 0 0 <OJ <OJ (Q) 0 0 
I 

X 

;fl./1_ I 

17~iltiJ!ll - b. 0 0 <OJ © © © © © 

17
~ la~ A itli ~ a'-} - b. 0 0 © © © 0 0 X 

;f.¥./1_ 

@Jv~iJJ}t_ - b. 0 0 © © 0 © © © 

lE7 17~ ,$'--A it#i ~ a'-] - b. 0 0 © © © 0 0 X 

:tl./t. 

[ 01 29] fr*~ Y - }IE)#~ fF ~ -tf: iii ~ ~ tflrP ~~ JW ~ B"J :l}itJJf§[ ff ¥I±FP rm fF ?fi ~ ~ ¥1 lf rfru *~ Jtm1A WJ~ ri* 0 :1j - 7J 00, ~m q:i ;tt; B"J y - }IE)# ~i~~~ 1t ~~' ~rl;t(;f P ~i11L 
[0130J Jll:tt 1tfflr3'u re mLl¥m *,7,, iJaJ iJaJ~l'IJ.J~ ~ tft 0 

[0131] (1) LLC 

[0132] (2) 3 % :ErrfJ!ffl1:[ffrm /LLC ( Y - }IE~~*; 0. 6 % ) 

[0133] (3) 30%:11rtJ!ffl1:[ffrm /LLC( y- }IE~~*; 6%) 

[0134J (4) 1JtJ~t:'[ffim c y- }IE~~*; 20% > 
[0135] Jll:i11PJ*i5tB"1A* (200g) q:itJ1:l7j( (300g) ,Ajinomoto Co. Inc. ±~B"J"j;'y*tftffl 
,7.Jf,'ij * ,, (10 g) ;f P ~ frp re mLl im , ~ J§ fr ~ tft ~ q:i ~ i,IH1 ,7.J)aj ~ t& 0 * 8 ITT~ :W: _mi~ , -'=5 * ~ 
~~;BJ.Jy-}[E~~BJ.Jffi.gff¥m-~~~m~~~t&m~M~~o 
[0136] [ $:_ 8] 

[0137] 
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t'je, ~1J )!11 ( itf¼ P,;f. ?k Ez 1f1J ) ( 1 ) ( 2) ( 3) (4) 

~7JD i_ ( g) 5 5 5 5 

~ J)o aJ.i v -~ ~ ~ al.J * Ji.. 0 58 580 1,942 

(ppm) 

,½~5!..Jt. - 0 co © 

¼ ~4--A iAA ~ al] ;f:1./$_ - 0 © © 

,½P,;f-5!/i_ - 0 © © 

-W-",;f-4--Ai~~ av t1.J1. - 0 © 0 

\7,;f.i!L{!fi._ - 0 © © 

\7~it. 4--A;~~ MJ ;fl.Ji. - 0 © 0 

l£717,;f.1! Ji.. - 0 © © 

l£7 17,;f.{'--A 5~ ~ aJ.i ;f:1./t_ - 0 (Q) 0 

[0138] < Ai'i' JW ~tlii3'1i'J Bf.J ~jc~ > 
[0139J tti¼ T ~ r¥IBAi'i'flii3'W o 

[0140] (1) 0. 0625 % AATG/CO (AA* _S_ 250ppm) 

[0141] (2)0. 125% AATG/CO(AA *_S_ 500ppm) 

[0142] (3)0. 0625% AATG/LLC(AA *_S_ 250ppm) 

[0143] ( 4) 0. 0625 % AATG/HOS (AA * _S_ 250ppm) 

[0144J -tzortti¼1tffit1~ =ffi~ co. 6g) ;¥od;-_S_i'iJHJ~Jr(!j:ttiffiHf~ (75g) ,ffl/J,~~,20%~1& 

;fOffi~~~f,Q:,~J§r 180°CtE--1.~iEBAi'i'ttirfbi=pimit 30 Jt4:rfto ~ 9 l=fBI.J~*~~, epf~ AA 

*_S_ffl~,M~~~~~*fil~~rmffl¥IB~~rfbi=p~fflJW~ffl~ 0 ~A~~™'~~~« 
~*~ 5%E!X:~Y' a -j[EJ#~ (Cl8:3(n-3)) Bf.JiEB,VU!ZO HOS ;fO LLCa 

[0145] [ ~ 9] 

[0146] 

Wctu1m (1) (2) (3) (4) 

co co LLC HOS 

AAG 1;;- _m (%) 250 500 250 250 

~ "=C 5.!lifit D. © © © 

~"=( ~ },j])Jg~i'tgf§:[fit D. 0 0 0 

~ ll* 5.!liflt D. © © © 
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::gfll~➔ }di~ l¥J ,f_'!_!Jj' D, 0 0 0 

ll~:itBlli!l' D, (Q) (Q) (Q) 

~m 4-Jdi~ 1¥:J,f_'!_!Jl' D, (Q) (Q) (Q) 

@]~5_;Jj' D, (Q) (Q) (Q) 

@1~4-Jdi~l¥J,f_'!_!Jl' D, 0 0 (Q) 

[0141J nsJHLe 
[014sJ PT !J,Jll:tl~~it ifb l:cjjigJ~1!5Kt& ~ ffLl~15~jigJ~J!5Kc;Y: ~ffLl l'l"JtHWimA~fJi,g-w~ IAJ ,T, 

iJal , rro 7'J ~ &b ~ {~ jigJ ~ 1!7K o 
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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!iques.cence in mouth. 
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1. ~trr~:r*~* 0-=rJJmstiHt1J1t, ;ttt~uEtEr'EL=r!tvl½t: 
A) 5_=CJL l't{] mu~ ; 
B) ti~RMmHt::ksz. -=rJJm : 
c) 1'}mU~tt~Asz. TJlmo 

1/11f[ 

2. !JIJ*X:fLl~* 1 m~B17J1!, ;ttt~uEtEr :?Jr~iv#l A) 'E1t15illJA1i~1PJ,e,~;st 
o. 1 ~ o. 3% (w/v) BI.J/J\,Jj:=rJIJJ*1i£sz.mt~o 

3. 1io*X:fLl~* 1 JiJr~BI.Jn1!, ;ttt~uEtEr :?Jr~tvl½l A) ~'EL=r!xt ra 1Lnt1TJ@F~flt!.o 
4. 1io*X:fLl~* 1 JiJr~l't{]:1Jt!, ;ttt~uEtEr :?Jr~tvt~ B) 'ELt!*11P1L~ffiRM1rLlRM:tP 

JJo D- liFMJffi~ - o - pqjllj~:k~fi::J=l=Hfsz.1L%pjUJI1Lo 
5. 1io*X:fLl~* 1 JiJr~l't{]:1Ji!, ;ttt~filtEr :J3/T~tvl½l B) ~'E1t15ilOA*7_kfill1*o 
6. 1Jo *X:fLl ~ * 5 JiJr ~ 1'11.J :1J· 1t, ;ttt~ uE tE r : JiJr ~ * JJ( Mt 1* ~ § : ~ tJL Mt, ~}jx <~~Mt, 

rrf /--,---, ~ H-'-- ~--+1-"-W\ ,'tfct~iffi,,~~r-h+p.t.11-1:m ~ H-'--~ 11.,,1.JJ\sz.nX:, CMC131b-=.f-",vJ ,~1*1=1:i:-r1"M' !f(U1~2nx:--.-:,o 

7. 1io*X:fLl~* 1 Jifi~~1Jit, ;ttt~uEtEr :J3/T~tvl½l B) ~'ELt!ilOAiHJ}j!'r o 
8. !JIJ*X:fLl~* 7 Ji)T~~1J1t, ;ttt~filtEr :?Jr~¥HJ}j!'r1,;1~1,tB*i!iElx11£r A 1*1lili~1m 

ij!'r, 'EL =ri : -='¥- ral t55 ti 1m ~m 110 ~11&1 1m , ~11&11= 1m , tIIP-=f- ~m ~ ; iJJ 1m ij!'r iw Yo~ 1m , ~ 1m ~ : 1ll! 1-t ti 
1m ¥1il 110 ::ksz. ~£ 1,t 1m , ~ 1,tti w ¥1il ~ 0 

9. YIJ *X :fLl ~ * 4 m ~ st :::ry· 1!, ;it t~ uE tE r : ?Jr~ iv #I B) BI.J 1L ~ ffi RM 1rLl ~ § : ~i 
~1Ltf ffi Lactobacillus acidophilus, ~lmti1f3J<ffi Streptococcus thermophilus, T 
JJm 1L tf ffi Lactobaci llus casei' {~tilo :fLl saz 1L H ffi Lactobaci 11 us bulgaricus, Xll. Jl:1 ff 
ffi Bifidobacterium, 1L ~ 1L :f3J( ffi 1L SllZ 1rfi Lactococcus lactis lactis ;,flJ 1L ~ ti! :f3J( ffi 
Streptococcus lactis ~ sl.J~1rf1Elx$1rf1 o 

10. YIJ*X:fLl~* 1 m~BI.J:1Ji!, ;ttt~filtEr :ffl~iv#l C) 'E1t15~ El ~ffl,~flt!., Ji)r~~EI 
~~ § :*Jll~ a~,~~~B~,Jxl~~ a~, ~'ri~ a~, ti1PJ~B7tffl,~:t1J11,®G'ri~ a~ 

12. !JIJ*X:fLl~* 10 m~BI.J:1Ji!, ;ttt~filtEr :?Jr~~ B~ffl,~flt!.1zF!FtEAsz. TJlmtJ:1W 
~1,tJ§ 0 

13. *X:fLl~* 1 ~ 12 ~f3:~rff[JiJr~l'II.J:1Ji!mHt~~u~::k2-=rJlmo 
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tt#:~9i±~ 
[0001] *Jt~mtv Ez1t!fbif~~Y1~, JHi±ihiJL ¾*-=f-trft~tK~AR TJlmEzJtmH'F:1Jr!o 

;:11::..§.-1,±--.1,!­
~ ~j.)(/1'-

[ 0002] P.JH~ m Jim~ PK ffi '§~ m PX 7'J -® 00 % ' t~ t11J ¾_ill!. ¥'HI 00 % 1¥1 -trr yfiE 1T 1¥1 ffi ~ 1t &b $ 

ffi:1J~,~tK~1t&b(WJJlm)1¥Jffl•:*&P.JH~~A 0 §~&,A$~~tK~WJJJm~¾~4WJ 
7'J ±ITTZ911mWJ~:3/J ~fil-:'±.F B"J O ~ITT],$~ _t, i?I1rrlL mU&bR1~$ 00%B"11j¾@~y, * RES 
-=f~~~~~~WJ~l¥JZ91~1¥J±~~~~*~~*'~M¾~~*~l¥1~1t~A □ l¥J~~ 
j:ifm s"J~!lfPJ, tE4-Fo ~~~m~d> ;WJJo--1.P.JH~t~1tfil!mx3l*Eot1--tl¥1$ 5tftJ:z:~, fYltEttt 
!fr- _t ~$ ± x. w tE ~ i$Jf Ji$ ii 11;) .Ex: T -,t-~ ~ ,@tJ[ B"J AM, xt 1tMfJ ITTJ § , 1'½ ~ B"J ~ i)J 1m WJ 
~T-J~fli¥JTJlm~~W~ffi 0 ~*'M-=fffl§-$*A,tE1tffi~~4~~&b~EB-=f~~ 
J3 - ¥-lLffltt~, ~ f:f!§:7J(fff~;¥0 11». ~ 1Lffl M. ITTJ ~ it T 1Lffl ~imt~, 5 I Jm~f $ ~1Fl'f, ~lilt, JNJ~ ,lo 

~IL,\; ~Ez-® Af&afYtxt4mma:tt~o !EIITTJ, ~*-1rfiRi~JE~im.AMr~-B"JfAJ~f:ft~ 
ffir~m±x.W,~-~ifotgAffEzM4WJma:tt~Aff1¥J,A~~~T4WJWJJJml¥Jm~ 
Ez □ ~ 1¥Jt1Hm m El*~ T Jim PX T --t-1~A B"J iu ffi ,li}f 9'Le 0 

[0003] APJT )El ~o, AR 1¥1 m El*; q~ r,§J, pJ ~ 11: 7'J q~~f B"J m El*~, ;t§ rtZ911mWJ~A~~ 
AEl"J:'±.FmJJ o RfYl~:Ji;;f:i=p, ~iJ\iffeJJORlL1-~~$*4lL:'±.Fii~WJJlm, ~ITTJ, tEJtt~tt 
--1.~tE-®~~ffl1¥J~m,~~~~ffl~R~&b1¥J~~~.~~~4m~tKmJJmfflfAJ1¥Jm 
Hls"J JJJH1;J, ~f:ft~ A 1fJ~ § _t ~ fAJ "WJl1'ft" s"J ~1%: o 
[0004] tEfYl~tt;;f:i=p, AR TJlm ~RJm; ~Alim El' ~1tta1mrm ,7j(, ~~:3/J ~fiJ.fi~ie 
1t mU 11: ITTJ PX, EB -=f Jt * ~5'.iZ M, ~A~ flt!. ~ll B"J ~ tK·t1: ~ Ez □ i=p iWi:R 1t ·t1:, !El ITTJ Jxl ~ □ ~Ej 4 WJ 
WJJlmffl~~~ 0 T-JT~ARTJlmA~~ffl1¥J~tKttJJz □ i=pie1ttt,ffl~~~-@4~~&b 

PX?J\., 1YU~OW7~5¥0W7Jlmo ~ITTJ, ~1i~*41L mU irbPX*ITTAR TJJlitA~flt!.tlls"J~tK·r1Ez D i=p 
i!r{t·t1:, ffl~£~~-JE1¥Jtt;;f:xi,eo EBTAR:eJ<ma B"11'ifJJ(t~-r1~r,§JrJJmma, JttEfmm~ 
~%m1Ji~Jl, IE!Jlt1ifUB"JARma,~Mt~tK·t1:;¥0 D l=fiWi:R1t·t1:~~o EjJlt[AJ~, ARmU&b~~ 
%nx:R~~,liffl~-=p4~~&b1¥Jm•ffi~~M~r%PX~~m~,Jt&bm~Jxt.~~tt~ 
~ flt!. tll, !El J1t ~ 16' ~ :it!:-W JJo ~ c&:itt o 

~PJ:] pq~ 
[0005] *J:z: S)j 1¥11t~ § ITT8Jtfr-=f, ~1j¾-1!f A~f~~f Jxl~t~·r1' ~tK·f1:Ej D i=p iWi:e1t·r1B"J 
~PK~ARTJlmF&bo 
[ooo6J *a SA st~ --t- § sqtE-=f, ~1j¾-trrm01t--1.~~1ffefm1£1PJ 41L mu &bJvt5t st~tK~ 
AR TJlmB"JIZ:7J¥!o 
[ 000 7] 7'J ~ fJl_t ~ § B"J , * R SJi B"J A 0 T Jim B"J mH'F 7J 1t'E1 =rt ~ r W ~I : 
[ooosJ A) R1Lstmu~ ; 
[ooogJ B) 1i~aMmHtARTJJm ; 
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[0010] C) 11}-ftU~tt~AR T~o 
[ 0011] tLHJ,s * 1t SJ[ 81 ix m; ~ W! 1Jtl ' p)T ~wit A) 'EL =rt JJo A ¥i ~ 4m ,1~t 11:; 81 0. 1 ~ 0. 3 % 

( W / V) 81 /j\ m: tJ [2}, ~Y, Riji ~ o 

[0012] flzj$ :zjs:Jt SJ[' m~wit A) iE'E1t15x1 R1L:itttr T mD~L~c:fJEo 
[0013] flz1$*£Z S}j, J=ifi~w!Lt B) 'E1t15~1rf11L~ffi1tM:n:U1tMJfO:fJO D- lfil%Jffi~ - o - 17'1@~ 
~pJ1tffl1~R1LmJvG,~1La 
[0014J ttzj$*zz SJr, m~wii B) iE'EL=rtJJoA*7J(ijxi* ;J=ifi~*7J(ijxi*m; § =~1ftijx, ~ 
ijx,~l~Jx,JTUFRJK:, CMC,fll¥;fil,~t*~trtJ,wUtlRijX~o 
[0015] flzj$*£Z SJ!, pfi~w~I B) iE'EL=rtJJo A imA~ ;f)T~il±J)j~1,J~ it}~ ~ifi:~if£r A i*ila 
ITTtatm1mA~, 'EL=rt =-='¥-~ ~titmimtm~tf&11m ,~11&11=im ,W-=ffm~ ;fil!.!1-ttt4m1m-tzo::kR fil!.!1-t 
im ,~1-ttlWim~o 
[0016] ttz 1$ :zjs:Jt SJ[, m ~wit B) 811L ~ ffi 1t Mri:U m; § : !If~ 1Ltf ffi Lactobaci llus 
acidophilus, ~ ~ 4:Ji :f3J( ffi Streptococcus thermophilus, T ~ 1L lf ffi Lactobacillus 
casei,{~JJotLJ_IDZ_jLffffiLactobacillus bulgaricus,X;(R5zttffiBifidobacterium,1L~1L:f5J<. 
ffijL_IDZ_;frp Lactococcus lactis lactis ;fOjL~iJi:f3J<.ffi Streptococcus lactis ~81-;frft~ 
$1rfto 
[0017] flzj$*£Z SJ!, pfi~w~I C) 'EL=rtm Ef Mfff~~:EJE, pfi~m Ef Mizt § =*JllmaM,&~ 
m El M,Jxl.~m BM, ~ttmaM,t14mm El7J(fff~M,1iJux-t':tm EIM~ 0 i;tm;81, m~m EIM81 
:fJoA;1,J o. 1 ~ o. 2 % (w/w) o 

[0018] flz1$-,t-{jtizt~W!1Jtl' pfi~m El Mfff~~:EJE1;JcfFftA 0 T~t:JJwlEl!1-tzJ§ 0 

[0019] *zzSJr 81~tt~::k 0 T~81mHt1J$~A~ [2), Ti~ ,e : 
[0020J 1, * 1z SJr as~~ JJo ffinr 41L mu &b JvG JtmU 11::: as ~tt~::k RT~, iE.Jxl, 11*t~tt, ~tt 
tt[2),&D~~1-ttt~1JOOA~~4m~tt~m~-~ITT~~ttm,~•TB~tt*~[2),R 
~ftff$7t4~~~ITTm~T~~~iEITT~e 0 

[0021] 2,*zzSJr~1~T-#iEi~H_~im.AMm~81 pJB,tf:!IH~ffl r~~±X.W ,1Lffi~i!JN 
~AM&~4mmatt•AMITT~tt~ART~&~~~7f~o 
[0022] 3' EB T AR~--t-ft ~11rm $MITT~ m; m El*~, ft it &b ~ B is~!¥Z 1~}=§ ; [El 

Jlt*zz SJ!x1rAR T~813f zzA~~F1t£~81:W:X. 0 

[0023] 4, ARX1 A 1$'@!)jz~1tz$:r}Jt:5(, -tzo ~if£HEl~JHf$, fmfWZ9JijJ}(@.!i,t, ~~' ffipj((pg' fr m 
mt1~ ,AEJW~&@Jm'~JWJ~(pg, [2),&~fff~~-ti~4JJHlm.~ o pJ B1 EB rft~ 81AR J9£~$ 
M, AJ[2],~fff~x1~JJ4m·ttm~~*ITTllifJ 0 

[0024J 5,*~~miu~m r~it-=:tx.w, tlzj$*zzsA~@mtitm1mA~1tHtzj~, 1~JJ0Z9J 
4mA~IDJ-tzoffiil±J '~im~, $PT [2),~fU1tzfzf~J[~ 0 

~11 ~ i5l HJ:] 

[ 0025] 00 1 7'J * 1t SJ[ 81 AR ftHt R 1L 81 ifitf~ 00 0 

[0026J 00 2 1,J*zzSJr 81¥i~JtMftHtA 0 T~81ilif.f~OO o 

[0021J 00 3 1,J *zzSJI 81i~tt~AR T~1ilftUI Z::81t}rr.f~OO o 

[0028J oo 4 1,J*zzSJrJ=ifi~~JJo·ttf:l~~!llui:i\~ 81f=FiPe181 sDs-PAGE JtHr£e~oo a 
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Jl-14' ~ ~fil J'J :rt 
[ 0029 J ~ r ~ i3-A 1* ~ J1m 1YU , xt * J:z: ~JH'!=: it!: - ~ 1M ~ 0 R :f_lfij~, ~ r ~ JJfil 1Ytl1x.ffi T 1M ~ * 
J:z: ~ITO~ F ffi T p~ '.JE:zls: J:z: ~ 81 mm 0 

[0030] ;-tiwf11[ L AR TJlmBqftLl¼ 
[0031] 1. L R-¥LITTmLl¼ 
[0032] :zls:~nfil1YU q:J, R-¥LB1mLl¼~~,m,iJHs{]1fy!, BJ}tj_±~frrttfi q:J )]QA T /j\ m:n ~ 
~~R~~~&*ffiTffi%~m,A~~r= 
[oo33J _tm oo 1 PfilF, Ifx*::!tAR, 1510, J§fr1J(q:J,m,r!l'r}~rfil 12 ~ 1sh, 7'l T f3i1i£Rmi~, [A]at 
1JOA/J\ $tT, 1JoA;7'Jrmi3-1m,e,lltS.sq o. 1 ~ o. 3 % (w/v) o 

[0034] ~yfilj§ El1AR~£}]01'.~~y~ l0min J§ J=§1~JJ(1~17'c#~ ~o 1tffi 1:~Jff 3f<R3Rtfl, fr 
85°C ,~;!£ l lO00rpm ITT *1~ri~~~El1ARl'sJ~cr1Jff9R 7 '(jz, &oz 30s, JJHsJitt{r15iHla1JO~ 0 

7'l T j:t )]QR -¥L f& fij~$lO -¥L {,t 1t ffi , ,fiJf Jff J§ !'I{] R-¥L i& 4 Fzf tY ~ ti~ J§ f3irH_¥ ~1 30 °C , it!: 1T ffi 
%~:f_l, Af;Jn$7'J 40kHz, ~JJEatl's:17'1 10 ~ 30mino 

[oo35J mLl¼ttfiq:J ITTA1**f~tzo ~ r* 1 PfilF = 

[ 0036] * 1 , R-¥L !'I{] ftLl ¼ 
[0037] 

WJMJm% 1 2 3 

,~111rn1 fsJ ( /Nii ) 12 15 18 

/J\'11':tTtmAJ;. I i~1'i-4ilJ,g,~J;. (w/v) 0. 3 0.2 0. 1 

~Jls ~rJ. a-ct fsJ < 7J\.'fotfi ) 10 20 30 

[0038] ~s,_iff!Ui:i\, R-¥L mLl¼ttfi q:J 1JOA1mi3-W,e,Jt;sq 0. 1 ~ 0. 3 % (w/v) 1'11.J /j\ $tTf:ft~lf 
~jJifi£Rm~~, JA ITO 7'J J§~fitt-~mLlfflGAR TJlmtTr f!!zfB{]lHtil O 

[oo39J 1. 2, 1mi3-:t:z:MmLl¼ AR TJlm 
[0040J :zls:~nfil1YU q:J, AR TJlm¾ EB ftfrr 1L~ffi:t:z:Mri:UJ:z:MlP1Jo D- ffi~ffi~ - o - pg j!lj~ 
( GD L) ~ [A] 1t ffi 1tR 1L% fflGIJf-¥Llli ~ ITO 11it o 1L ~ffi fr J:z: MR 1L q:J B11t ffi lf F ~, F ¼, Pi* 
~~~&a~~ff*1fr-ffi 0 R~q:J*lfA;ITT~~~~~~ITT*••~m~•~*$ffi, 
ITO*M~ffl~®*•Mffl~a-~~ffiffR~*M~q:JB{]a-~~ffiff@o ~ITO~ffiA 
lftt~a-~~ffiffRmttITT-~Wffi#:!:z:MARF~~Nm~~~ARF~q:JITTm~ 
~~~~ITT*••*;,ITOH-@~~•#m~~ARm~JJ(Mpx;-@~~ttffitt~-£ 
~, tlt~~ff*filffio 
[0041] ,xxJl:jffffilO-¥L~ttffitio:t:z:M1LttffilO~f~-¥Ltt, ~¾w:YvtJE~lll'II.Jffifrp O ITO D- ffi~ 
-~ - o - pgj!lj~ (GDL) Alf1~!zfl'l"J1Jf[lfilR.¥Ll'tgf:ftjJ, ~Jlt:zls:~nfilfJUq:J ~-¥L~ffi:!:z:Ml0~1Jo 
GD L t§ ~ i3-, ~ iY: jJ r tlt ~ART Jim l'l"J ff* 1fr-ffi ~ & '*f 1L :f;k: l'l"J tt f:ft o , [A] at 1t % fflG l'l"J 1~ 1L :1:3( 

W7'l*ffi', Jxt.~wtHo 
[0042] :zls:~nfil1YU El11mi3-:!:z:MR-¥L iLl¼ A \7 TJlmITTttfi_fio 00 2 ?filF, Af;;f;:_fior : 

5 



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

Motif Exhibit 1148, Page 2263 of 3341

CN 102440302 A 4/Slf[ 

[0043J i~ 1. 1 ~ Jifr1i RlLJ.m:m~ 60 ~ 80°c ; 
[ 0044 J 7'J 23£ ft 0 lL J1n: t~ ' 1JllA %U.K Ml 1*' 1JI] )-.. .S_ 1,J O. 0 5 ~ 0. 20 % ( w / V) ' 1Jt~ ~ tft Ml' tE 
lOOOrpm El"1~1tf:TNt.'f':mfnf 20min; 
[0045J 1,Jt&~ 0 lL!'l"JJj\'tJW~ .S_, 1'1::1i~t~r:&blftfttztl'l"J~tHito D ~~it:l'i, ~~1JIJA 
~ 5E B"J ~ 1t ,8 ~ifi:Elx 11£ r A 1::tt1ffi. B"J 11B )j\'t, im : ¥ filu :;{§. tH 4m }EB tzo ~;ft&) }EB , ~;ft&) 1= ¥EB , ~-=f ¥EB~ ; 

~ 1t tH 4m ¥EB tzo AR~ 1t }EB , ~ 1t tH 4m ¥EB~, 3z ~ 1Jt~ ~-=f }EB Elx ~;ft&) ¥EB , * ~ JJm f!itl ITT f=f: &b 1 -9 * JJIJ 7'J ~ ;ft&) 11B ' **i1&J }EB ' ~;ft&) ,f= }EB ' ~;ft&) 1= 11B ' rIITT -=f 11B ' rIITT-=f }EB ' Ali~ 1-Um ' Ali~ it ¥EB ' ~ 
1trH~¥1B' iffe1Jl].S_t[ 1 ~ 3% (w/v), tE lOOOrpm El"1~1tf:TNt.'f':i%=fflf 20min; 
[0046] f{ttJ§xtfm,g-~;l!;f"y:r~)Ifi:, ±~)Ifi:ffjJ 7'J 10 ~ 120MPa; 
[0041J rft1ili~ 37°C J§, ~# AlL~ffi~MJfU, Jifr~~MJfUffi1rfi!=iJ l:J.~MRlLr:~, 1Jo>-..S_ 
tE 2 ~ 4% (v/v), ~Mt1ili&7'J 37 ~ 42°C ; 
[004sJ 1,J T :l:i1Jo,jJt1L f:ftjJ, ~mttElL~ffi~M 1. 5 ~ 2. Oh Bt, §~£1L~ffi~MR¥L 1'1"1100 
5E~&itiLl£"1 o. 20 % ( lL~) Bt, 1JIJA GDL 1Jo>-..S_1,J o. 2 ~ o. 3 % (w/v) o tzolL~ffi-fm~ 
M:ttf¥:tti!i±t/fiLl~M:fUffl1!£~mf~i~, :tt-tf:~3&,~lL%P>G, /f:fUr GDL 1JIJA1'!=:ffl, f{ttJ§i~ 
R¥L-:fH1ffi.~ 45 ~ 55°C ; 
[0049] 1~¥L lh J§:ltttft:JJ!Ll, tJJ!tlJc/J,£"11,J 5 ~ 10mm, mtJJ!tlmt=!f:P~lU~, tJJ!tlBtfBJ 1,J 5 ~ 
lOmin; 
[0050] i~Jifr1i1~1L~ffl R-Ye~;;f!J'§~:Hicrff~~Jl. (15 X 15 X 5cm) ~Jft1T ff~JE~, 
ffjJ 7'J 0. 3 .~ 0. 8MPa, EB /j\fLlJc~m:l:iff, BtfBJ ~ 10 ~ 20min, 1k1iAR Tl!m~, {~~~ ffl 0 

[0051J ;tt~,Jifr151::fflEl"JlL~ffi~MJfUEB 12% Cw/v) Jill.Al'tWJ~7J(m1~,XffiJ§~1rfi o. 06% 
(w/v) B"Jffi1rf1, ~£ 37°C ~M 18h 1kti, m fflffi1rfi±~IM) § ft J~JtJr£ ( ~ 00 ) lf p~0P]a 
[0052J iu~:ttt¥~ El"JA1*~1tt:tzo l:J. r* 2 Jifr:1r, = 

[0053J * 2,fm,g-~MmLl~Jc__ia_ Tl!m 
[0054] 

*Rn~-% l 2 3 4 5 6 7 8 9 

*7K.JN1:t 0.05 0125 0.2 0.05 0.125 0.2 0.05 0125 0.2 
(w/v) 

irnnl'i (w/v) 1 2 3 1 2 3 1 2 3 

{* 1J o :f-U .'IE .f L ff lilif 

Jliii'i:ft¥L ff ffi foctohacillus ~ JtAJi:F:1<00 Streptococcus 
Lactobacillus bulgaricus: :¥L 

M1L:131< [lm '¥L.'!Elr/1 .'JLMffiIW# acidophilus: 5RJl:Jztf oo thermophilus: 1 · fflf .'JLtf ffi 
Laclococcus luctis lac/is: '-IL Bifidobacrerium= I: 1 Lac to bacillus casei= 1 : 1 Mtiff*ffi Streptococcus 

lactis=I: 1: 1 

.'JLMllrhZMfiU 
2 3 4 2 3 4 2 3 4 

Cw/v) 

'ilM=~J.!t CC) 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] i&:ttxt1k1i B"J Ali Tl!m:lt!:1T1~Ui:i\€ ~f,Vl, EB T GDL Alf 1~:ftts"J 1Jf [fu R1L El"Jf:ftjJ, 
:tit¥ ~iffe1JIJ GDL J§, %ME1"11JklL~tfi:1,J*ffl, Jxl~tft:ftro Pl Bt, t£:tt tttft, •1!:1!151::ffl lL~ffi~ 
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MR1UJt1LE!x GDL ,~wi R1U~iu 1¥1:A:R -=r~tk:, ;ttF ifbJgtttJ~~*~ft:E-'~~ ; mHt~vtJ:':ttm 
TiPf!fl bt M ~ GD L :k rAJ ft ffl 3£ if,~ 1L , ~ fx PT ~ ~ Y ¥'!! ~ ~ 11£ JrUI B"I ffi_ 00 ~ llfPJ , rm _§JiJr ;f~ B"J 
Ali -=r ~ :Ii it F &b Jl.lfflt!ff l'l"J IutttJ R JA ~ o 

[oo56J 1. 3,~f:tLliz:JM~~u~ART~ 
[0057] _R 1L ~fiRtf:t~:ct m El -~:Ell[}§ pJ ~ it:fU ij£ mIHt ffl, ~y _Rijf ~ ; {B ¾ tE 1z M,Jt 1L 
z~~fflma•~~R~1¥1~~~~-~1¥1%~.~rm~~ffltE*R-=r~1zm:ct~~*ffl 
•m~~o~:ct~~~~bt~,~~:ct•~~I~rmffll¥1:ART~;tttEJgt~tt)gfL~-~ 
~ll, rm• ~:E-' 1z.: tll:tE ~ rAJ 1'1"1 JJo I JIITJ1ff fir :'i= , ~ ~ ~ rAJ 1¥1 ~~ * o * ~ nfil 1Jtl ill :ct 11Jf ~ tE ~ rAJ 1¥1 tm 
I~ff~:'i:1¥1·~~,:li~~~T~-~~tEJzM•~z~j£fi,Mrm•~-~~tEbtM 
z ~1tffl S1xtr,~1L%~1¥1~11fPJ o 
[ 0058 J :tzo 00 3 ?Jr~ , ~i 1. 2 mLl ~ El"I A _RT~ t~ :ct ~ r w ~l mLl ~ ~u ~ A _RT wi , Jl. fi,: :tzo 
r: 
[0059J JR~~;l'l"JL:i£JiJr1~l'l"I*R -=r~, t:JJwJJof~;ERf-t, 1Jom1laftjg 10 ~ 100°c, JJoma-t 
['s]jg 10 ~ 20min, fAJS13£1fN# ; 
[0060] 15frla~ 35 ~ 50°C ; 
[0061] JJoAm El •mLlJfU3£1f -~:Ell[, fjt~*JRm El .E!x&i~ m El., i~JJO ;_jg 0. 1 ~ 
0. 2% (w/w), ~:E_la,ffs]jg 4 ~ 5min, fAJS13£1TN1f; 
[0062] ~~3£1fftrla~:E_EE, JJomilaftjg 70°C ~ l00°C, ~:E_EES,f fs]jg 2 ~ l0min, fAJS13£1f1'.v.t 
1¥; 
[oo63J JJ0Arm)jl'tto~;1J(, m:1£1m)jl't1!fl~~ 1. 2 ~ mIR1!fl~f*ff~iy:, ~JJo;jg 10 ~ 
20% Cw/w), tE 1soorpm 1'1"1~14rNt¥ 2min: 
[0064] JJo A 1L 1-t ~to~, ?Jr ;i£ 1L 1-t ~ 1Jt ~$~ti~~ ffi : ti~~ - tpg : IT~~ ffi = 
2 : 2 : 1, }~,~JJo;jg 2 ~ 2. 5% (w/w), JiJr:i£~1JoA;_jg o. 03% (w/w), tE 1500rpm l'l"J~ 
14rNt¥ 2omin : 
[0065] ~~3£1TN1f~~!R, ilaftjg 70 ~ l00°C, Nt¥~&7'J 1000 ~ 1500rpm, S1fsJ::Yv 10 ~ 
25min, JE±Jt~~, -1:R-~14-!P~~ifbyl"'~o 
[oo66J iu~:ctt¥~ 1¥1Jl.1*~14:tzo ~ r~ 3 m~ : 
[0061] ~ 3,~f:tLlIZ::mLl~f*u~ART~ 
[0068] 

:ls£~% 1 2 3 4 5 6 7 8 9 10 11 12 

!W!ztfJ. ~~ 
35 40 45 50 35 40 45 50 35 40 45 50 CC) 

1W *JTUis!W ~~~EIIW Jx\.IW~ El 1W 

!W:lmA_;,'._(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 

~ :ztf_'r. B-1 f ii] 
5 5 4 4 5 5 4 4 5 5 4 4 c %4'rJi) 

ilUl:i'(w/w) 10 10 20 20 10 10 20 20 10 10 20 20 

~Ll'-t~/if:,tm 
2 2 2.5 2.5 2 2 2.5 2.5 2 2 2.5 2.5 )\;:. (w/w) 
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[0069] ( ff* 3) 

[0070] 

#J=Mffei-'% 13 14 15 16 17 18 19 20 21 22 23 24 

Mtlt:E!'-~N 35 40 45 50 35 40 45 50 35 40 45 50 CC) 

• q:r·t:i~s~ 11!:~~ s7J<.~- u~'t:i~s• 

•:trnA_m(vY/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 

•tztw~1rsJ 5 5 4 4 5 5 4 4 5 5 4 4 ( )J\.{:iji) 

Yffi~~(w/w) 10 10 20 20 10 10 20 20 10 10 20 20 

~Litkk,~,)JU 
2 2 2.5 2.5 2 2 2.5 2.5 2 2 2.5 2.5 A_m Cw/w) 

[0071] i'~jlJ!tliJ\, *ffl P~mH1~fflfITTAR T~7'J ~lfrmmUMEl"lAR T~f3E~r!Y:ftARmU&b 
l'r-Jffi~,~N~ffl~~tt1:R~ifbi=p~~ITT~~~ITT~~,Mnx;~4~~&bffi~l'r-JfflKl'r-J 
ffi tzg , rm Ji EB r 1: 5J'- -=f-~ El ~£~ fflf Pif fflf nx; /J" Jt-=f-~ El ElX~:k .®:, ~ ~ :fLl it ffl J§ ITT WHtlo 112£ L& o 
[0012J ~JJfil1:Jtl 2,·f113E~lJ!tl-iJ\ 
[0013J 1,; TIJfn:ltt113E~i'f, xt~IAJIZ::mU~B"JJ:R -=r~s"J-t113E:iftqj1PW-iJ\o Jti=pi~JJol'r-J 
~3Ht 7'J --t- tft ~ cH51 s c 9!tJ § ft Ji~Jl:Jr ~ c i=p oo ) ~ p~ 0 Pj ) , i~ JJo im Al'r 1,; ~ -=f- 1m , 1L ~ lif tt M 
JfUEB~£m=~-4~~1!f 0. 06% (w/v) B"Jliflrr ( ~,~1Lttlif NCFMTM :XXIl:1tfffi HOWARUTM Bifido 

= 1 : L 9!1J § ft m ;tl:Jr ~ ( i=p 00 ) lH~ 0 P] ) , i':£ 3 TC 1t M 18h rm f~ ; p)T }=§ ~ El ~ 7'J * J1l ~ 
El~o 
[0014J 2. 1,f=fifbmu~ 
[0075] ffl r't113Eiil!tliJ\B"Jf=f &bmu~:ttfiYPT : 
[0016] ~£1L~ffi 37°C ttM,JflL, rtJ§iJJttltif:lU~ lli~i~AR -=r~f=f &b A,~£ 1. 3 WmUIZ:: 
/.S,'16-+±.Jfrl+~ .:::Cilli¾t't l=I A;; 
1'viJJ'3-,1\.~,,/\.li I l=tf:il---r PP ; 
[oonJ t:£JJoA GoL 5O°c,~1L, rtJ§t:JJtutif:1u~ m:~t~J:R -=r~f=f &b B, ~£ 1. 3 wmuiz::r~ 
¥*U~Ali T~f=f &b B

11 
; 

[0018J ~£ 1. 21L~ffilo GDL 1m15'Iz::ttM,~1L,rtJ§t:JJttltif:1u~m:~r~:1cR-=r~rliPP c, 
~£ 1. 3 WmUIZ::1~~u~J: 0-=r~f=f&b clj: 
[0019J ~£ 1. 21L~ffilo GDL 1m15'Iz::ttM,~1L,rtJ§t:JJttltif:1u~m:~r~1:R-=r~f=fiPp o, 

~~£:tt~9t:E_E!!.:tlfi, Ht~JJoimAl'r ,¥L1,l'.:.1R~t-'f':1~~U~A 0-=r~f=f&b D
11

0 

[0080] 2. 2, {,l:.~Jttfr 
[0081] xt 2. 1 ~i~ARTW~l0~u~ART~tlifb:iftqj{,r:.~JttJr, £e~Yo* 4 J5fi7T>o 

[0082] * 4,{,l:.~Jttfr 
[0083] 
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t'Ptfb m:Hw * _;;,_ ,8,~Ef15_m ::l:f-4-_§_ tk?J'--m:Ll=I _m pH {1[ 
iffiil% (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 

[0084] EB~ 4 ITT~* pJ §i!., ~ p} ITT ART~ mu~ I z::xtr~ tt ~ A £l T ~ B"J ~ U[ri] ~* ~ 
Jc, * J:P , ~& ¥L ~ ffi ;fO GDL ri~ 'fe:. Milk 1Lm mu~ Asl T ~ B"J 'ri ~m l:t *1m •~ITT ¥L ~ffi 'fe:. M 
~ GDL IZ::,~¥L::1f 5t~ 11t:f'f, Plat, t§xt l:t cl! ;fO D11 f=f:&bzfsJ B"J~!i'f pJ ~o, Mffl~IZ::xtr~tt 
~ Asl T ~ B"J tum ill ~llt~ ITT~ U[ri] 0 

[0085] 2. 3, SDS-PAGE 

[0086] xt 2. 1 ~;f~l't{]jcsL T~:tO~tt~Asl T~tf&bnt1T SDS-PAGE ?J\.:ffr, ~*-Po 00 4 Jiff 
~ o EB~ El ,~~3'.tE:!!Mc ITT~* PT ~o, M!z.t:f_El[;ijJi~'.ff 1:-n\.~ ;ITTJcR~ El Mffl~fi¼/Jv5t~ ;sq~ 
a~tt~,PT~~~~fflM~~~~,~~MMIZ::~~~M~T~ttJcR~&bITT~~~ 
ffi,R:~t§o 

[0087] 2. 4, TPA )]n:f~:5:Hfr 
[0088] xt 2. 1 ~1~B{]JC£l T~:tO~tt~Asl T~tf&bnt1T TPA )]n:f4J?t-:ffr, ~*-Po~ 5 Jiff 

[0089] ~ 5, TPA )]n:f~?t-:ffr 
[0090] 

t'Ptfb 1i~nt fr1ifH't 5'¥tE pg~ti ltllf-Hi IIJiP!ffl:-j':E fi=tl!Hi i;\io% 
A# 287.456 -438.222 0.910 0.489 140.685 128.081 0.041 

B# 217.407 -663.147 0.896 0.595 129.367 115.895 0.046 

c# 378.365 -1384.114 0.915 0.567 245.656 186.704 0.039 

D# 433.122 -1289.201 0.906 0.539 204.003 222.509 0.046 

[0091] -Po~ 5 Jiff~, ~£~P1IZ::mU~B"1~tt~A£lT~ITT TPA J1n~t~·t1:~J'f~_mL ~~ 
rm/§, ~tt~1:£L T~f=f:&b cl! tE:ri1t~·r1,it~ft·riEl@J~'t1:_tt~~~11t-=r~fthf=f:&b, _§Jif&~ 
A~ J:P, rm l:cjf=f:ifb cl! ~A~ili:B"J :3/gf=f:ifb D11

, f=f:&b Ali ;fO Bil 1~1.JZZ~=®, ~~ firffiri~'fe:.M,tt 
¥LmU~A 0 T~B"JIZ::l:cj-~s"J1L~ffi'fe:.M~ GDL IZ::t§ l::tJl~ ~~1Jt~, rmM!z.t:f_Ej[Iz=: 
xt~iftJ1n:t~~~n1:~wa"11tffl 0 
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[0092] 2. 5,~'§0-tfr 
[0093J EB 10 {\r-1¥~Aff!~lih¾Eff.J/J\~liXt~f=i':&bJ£1-rT ~'§&bt-'f5ttfr, ~~1l1t!T~u~ 
Ali -=rwt Bf.JJ~ xjL wH~:., Jxl.~, ~1,r.'f±, ~J3L ~tttt ~ &,~~H*Bf.J 1::p~ W5t, ~J[AjJ 9 0-mu, ~ 
*fro* 6 ?Jr~o 
[0094] * 6,~ § t-'f5E 
[0095] 

ff J:T6 

A# B# c# D# 

j~){,YJ 6.9±0.6 6.9±0.6 7.3±0.7 7.0±0.7 

els 6.8±0.4 6.9±0.6 7.2±0.6 7.4±0.5 

Jxl.11~ 6.9±0.6 6.7±0.7 7.2±0.8 6.5±0.9 

ilS!{tt± 7.3±0.5 7.1±0.7 7.5±0.5 7.2±0.8 

li~Bf 5.9±0.6 6.0±0.7 6.0±0.5 6.8±0.6 

~ttti 7.1±0.6 6.9±0.6 7.5±0.5 6.3±0.5 

/ril, ft ffJ ~ W11r 6.8±0.6 6.6±0.7 7.4±0.5 6.3±0.5 

[oo96J EB* 6 as~* PT~o, f=i':iPR c'\ ep EB,:z1s:1x:sJVfi*:1£s1.Jiz::mu¼s1.J~u~:;cR -=r~Jl.~ 
£ fJtsf.J~B'~x·t± o 
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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 \e,'e!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 water, 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 
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1. ~ trriJaJ ~ &b , **~tiE tE -=r, J=ifi~ iJaJ ~ &b 13" 1nw aB , it 1at.:fo 7Jc 
2. ttz~:tJut1J~* 1 J=ifi~s<JiJaJ~p~, *~, m~iJaJ~&b s<J!R&7'J 8-10 m~ %, u1t1%w*; 

7'J 38-42 Jgt;_ %, pH 7'J 4. 3-4. 7 o 

3. t!R~:txtLl~* 1 .9X 2 J=ifi~B"JiJaJ~&b, *~, m~iJal~&b ~*1rs<JJtjJ wt1ts<J7J(~1tZ 

4. ~#iJal~&b s<JmLl¼ 1J1t, **~tiEtEr, J=ifi~mu¼ 1J1t'P1:t1!itzoriff : 
Cl) tE~~J§ l'l"Jt~it~ 1JOA11P aBffi:it!:1f1tM*mLl¼11PtW aB l'l"Jiff ; 
( 2) ~:ij'. EBiff (1) 1ifLl B"11rr¥W a±J-'='lit!R:l:SJ~1IB~ J§, ~JJOA7t¥m~B"1Iff ; 
c 3) ~i EBiff C 2) 1ifU 1'1"11m~1m:it!:1f 1tM, 1A1-tl'l"1Iff o 

5. t!R~:txtLl~* 4 J=ifi~B"JmLl¼ 1J1t, *~, tEiff c 2) ~, ;f;§xt-=r 1 m; 15Jl.s<J 
#1W aB, ~!RB"JJJoA;_jJ o. 2-0. 3 m; ffi-, 7J(s<JJJoA;_jJ 1-1. 5 m; ffi- 0 

6. t!R~:txlLl~* 4 J=ifi~B"JmLl¼ 1J1t, *~, tEiff ( 1) ~, 1tM1la&{~fftE 30-35°C, 1t 
Matl'sJjJ 48 /J,at~r ;tEiff(3) ~,1:zMila&f*fftE 20-30°C,1tMatl'sJjJ 5-10 ?Co 

,. ttz~:txt1J~* 4-6 ~ff:~~rJnJ=ifi~s<Jmu¼ 1J1t, *~, tEiff c 2>~JJoAB"J7J(jJ wm 
E!"1 Jt ~ 1tZ 1m 0 

8. ~ 1rr iJaJ ~ &b B"1 ft:ffi 1J 1!, * t~ 1iE tE r , ~i it:;f-,t -'='I :tX:f Ll ~ * 1 -3 ~ 13:: ~ ~ r]Jt m ~ B"1 iJaJ 
1151( &b 1IB~' JJ~KJ§ , ~ xtit:;f-,t :it!: 1T ,7-, mu .9XH ~ it ffi 0 

9. t!R~:tX:fLl~* 8 Jifi~l'l"11t:ffi1Jit, *~, ~irft~tEitt-t --1.l'l"JiJaJ~&b~~iJ§~:it!:1f,7-, 
mU.9XH~itffi o 

10. t!R~:tX:fLl~* 8 ~ 9 J=ifi~B"11t:ffl1Jr!, *~, J=ifi~it:r-t~ § w, ~~llfit*o 
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t1#:~9i±~ 
[0001] *'fr.~~ &-;frpi)aJ~ifb&JtmU½ 1Jt!l01fffl1Jt!, Jl1*rm § ¾~ &-#pJtJtr,§J 
w, f;q ,Wrt*~E1i~BI.JiJaJ~rPe1&JtiU½ 1J1t;¥01fffl1J1t, Jirit&bttf:tllf~o 

/g<:_ "'0 
[ooo3J ~*1 ¾Am ffi ffl sJ.J :1:~ @I':~ ~iJaJ ~ &b O 101f ffl ~ff ~f~ ~ ~~ iu, 1fffl ~ § :;~r~~ xt 
A 1* F ±tit'@: 0 ~ff 7J Ntt w mt, fr ntt;f,f ~ i:=p ~~mm~, IEl .tltfr,T, iu:mrm, ffl:'®I~ ntt 5£ 
ITT*~~,~H~ffi 0 fr*Ntt~~ITT*~i:=pfil~H~ffl~ff,IEJ71~ff~N~~~M~­
g=wi, F±.71<*~0 rm lL l±lr~fffrr,§Jtlll'r.T 4~dtffl~7Jffi~--fp;j, fit'@: A 1*f§!ffi, !E]Jlt 
fil~H-tf:~l'sJ r,§Jtlll'r.JJOila ~7r, ~~11Jf'n~~, ~ff PTet~5 I ~~itJLffiJH5, !Ei.tlt~MJLlOIE 
fr om 1L JJJ sJ.J-st* ~ H r1z ~ff 0 

[ooo4J ~f;q~&¾A mm,~~sJ.JiJaJ~&b, ~-=:t~ ffl rtJtr,§JZ9J1mttit:r;rsJ.J~~, *~@i'::1:~ 
~ 0 ~fr~f;q~i:=pmffim*~~7J~Mm~f;q~'fe:.EmITT~ffln~,tt;itffi~~~~~ 
fflg~i:=p• 0 ~ffln~¾~•wmt,~~~~~i:=pIEffiffi~ITT*~~ttma~~Mr,§J~~ 
~Ima, !Elrm~*ffi~etiJrm51~£JH,Qffi}c~,MAfflA 0. 2-0. 5 £ePPT5l~i:=p-,3 £ePAJ 
~~o~ffl-~~~~¾-#~@4o/Jmt,ffl~'n,it~@~m~fflAITT~fflg~;¥IEffl* 
tL 
[ 0005] MI~ A 1n ± 1~ 71( f ITT~ WT 1ft r,§J to xtit fp ~ ~ BI.J ~WT£ fJ[, Am xt f§!ffi ru iJaj ~ &b BI.J 
1~*~*~5£?(!{ 0 

£PJ:If,9~ 
[ooo6J *'fr.~ ITT s sJ.JfrrtJt1j¾-# ffl -=r~r,§JW, f;q ,Wrt*~E11f11*sJ.Jf§!ffiru1JaJ~&b&Jt 
mU½ 1J·1t;¥01fffl1J1to 
[ ooo 1J * 'fr. s] sl.J iJaJ ~ &b * ~ rw s , it~ to 7J< o Jt i:=p , iJaJ ~ &b sl.J ~~ 1Jt~ 71 8-10 mt; % , [g'[ 

%1m*;1Jt~7138-42 mt; %,pH1Jt~7J 4. 3-4. 7a ~7r,*'fe:.~ITTiJaJll*J=bi:=p*~sJ.J7J<1Jt~ 
7J w ffi sl.J 71< tJt ~ 1m o 
[ 0008 J WI atJ i:=p * ~ * ;frp ~, ~ {8 pJ ~ § 5t ffl~ i}J 1m tt it :,f,;r BI.J ~ ~* £]. £,Q ' ~JL H ~l i:=p BI.J Mt~ m 
a&~ttma~,&PT~§:5tmmwttitMITTffiwma~H*~·*~~$5t*M7J•£ 
n ~ ~ ~¥ w ffe: , !El rm 1t ffl * 'fr. ~ a~ iJaJ ~ &b PT~ 1~ jf rm~ iJL 11* ~@I':~ sJ.J ~1 *, tJt r,§J it :r;r sJ.J 
"11f "l0"~" 0 rm ii*$ if ~'fr.~ A'fe:.fYl, 1fffl *'fr.~ BI.JiJaJ~&b~PT2Jl:~itt;r 7r XJL 1ftr,§Jitf;J 
ITT" e" 0 ~7r, *'fr.~ sJ.JiJaJll*ifb i:=p~*~11f'ln~~~'@:1mmt, *~a~it~PT~iu~M1tffl 0 

IEJ.t!t,*'fe:.~~iJaJ~ifb¾-#~r,§JitM~11f~~*~*rmii*~~HITTf§!ffiruiJaJ~ifbo 
[ooogJ *'fr.~ sl.JiJal~&b BI.JmU½ 1Jt!'§t1!i~oTIFf : 

C 1) fr~~]§ BI.Jt~iti:=p JJo A# atlffinl:if'fe:.M*mU½1rfirW aB BI.JIFf ; 
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( 2 ) ~i EB I ff (1 ) 1~ JU B"J ;fip 1W aB -9 * ~ :1:5] ~ ¥m~ J§ , w no }\.7j( ¥IB ~ B"J Iff ; 
c 3) ~i EBiff c 2) f~fU s"Jtm~1mnHr1tM, 1A1ts"Jiff o 

2/5 ]'.[ 

[0010] tEiff Cl )i:=p, 1tMtlffi.&fJt:i21{~fffr 30-35°C, 1tMfl11'sJfJt:i21.3/;J 48 /J\fl1 ~ r o tEI 
ff ( 2) i:=p , ;f§ x1 T 1 J1lt; {n" ITT ;fip ¥@ aB , $ ~ B"J no A; fjt:i21.3/;J O. 2-0. 3 )]n:; {fr, 7j( ITT no A; fjt 

)217'] 1-1. 5 )1lt; fil ; :1j >'r, no A B"JJJ( fjt:i21.3/;J LU1'lB"J7j(~I{l(1m O tEiff ( 3) i:=p, 1tMtlffi.& 1Jt:i21 
f*fffr 20-30°C, RMfl11'sJfJt:i21.3/;J 5-10 7Co 
[0011 J *1t ~ B"Jmti~ :n~I z::faJ J'(!, ~{B ¼1~ /J\~±F, fil¼l~Ai~tJHt:'±.F o 

[0012] *1t ~ ITTiJal~&b ITTffffl1Jy*:Ji'Ji$;f-i-'=J *1t ~ B"Ji)aJ~rfbtm~,JJ,tiLJ§, Wx1$M 
*fi2~~~~$J=§ITT:n~ 0 ~i:=p,1Jt:i21~m~tE*MLITTiJaJ~&b*~J§W*fi2~~~ 
~·* ffl, m~*;t,ifJt:i21.3/;Jw, ~ ~lfi* a 

[0013] *1t ~ B"Jffffl1n*~F1tfaJ -~tift, R $~i*R ~ B"Jif,'fl~rfb-9$;f.JYm~epPJ 1$:tl:l 
ll51(~Jifi!~B"J*.~*' ¼l~T%.~, tls(~ '$£~fr,Y-, tffl1ffffl 0 

Jl-1* ~ Afff 1i :rt 
[0014] i)aJ~&b ] 

*1t~ B"JiJaJ~&b*~tW atI, $~tOJJ(o 
[0015J EB r1W atI i:=p *~*; m&:'±.W?J'-Y~F:'±.B"J ~El., YJE~-~, 3ffffl *1t ~ s"Jififl~ 
&biJaJmtiw, ~ ,lfi*~*;f,ifl1, ~{BPJ¼137tfflfW, ~ B"J~tW~li~,g,JjJlHtli:=p B"JJK:~~ EIJ.ks!j'l 
·11: ~El~, fil PT ¼13 :n'-ffff Wit* aq Httto;!-1[ 1m ~El~, !El JltPJ ~ $X 1t ~ J1lt, A A~ r%1i *;f,i B"J* 
& ' t~ tflj ¾x1 ~ ffil~* B"J $;f-i ~~~£7'1 ~ ~ 0 :1j >'r' EB T$fi i:=p ~i'ft3 * y)E~' H ttto ~ El ffil 
i~1J( mf .3/;J ffi to~£~ c~ ~1m J1lt), !El J1t PT ~ it:fiJ ~ill! i¥ ~ s"J ~~~, ~ r%1i $;f-i s"J" ~" to"~,, o 

[0016] 11t>1r, li~~f-'#~r~~, 1a* $itaqR~A1t:EJJl, ffffl *1t~ ITTiJaJ~&biEPJr&!t 
$;f-i >'r ;\~, ff is ~$f.T:W!E9*£7'7 ~~, ~ ~ *;f-i:w!E9*£7'7 ~Iil:EJ, WiL~~$;f-i:w ~*£7'7 
i¥*, ti r%1i $;f-i B"J "E ", {JE*$WC o 

[0017] x1*1t ~ B"Ji)aj~rfb i:=p B"J~&&~t~tflj P~mti' {B fjt:i21.3/;J 8-10 )1lt; %a 3~&1*fffr 
L~m!Efl1, PJ ~;f~fUf*ff't:E ~ 1lf limx:&¼Li:=p B"Ji)aj~rfb O *R~ aqififl~&b i:=p ~;JZ, :!h>'r~no 
ft .3/;J f1/J.~ri:UITTj[f :tif'J~~~~~1mJ1lt 0 

[001 sJ x1*R~ B"JiJaJ~&b i:=p B"J [l1TI %1m!3'; filt~~t~tfiJ P~mti, {B {Jt:i21.3/;J 38-42 )1lt; %a 3 [l1TI 

%1m~; f*fffrL~m!E fl1, PJ ~1~fU1W atl*&tO~&~¼LB"JiJaJ~Jlp 0 

[0019] EB r*R~ B"Ji)aJ~rfbRd~:£RM1~fU aq, rm 1zm~~9_-¾tE~'t1~{4r *1TITT, IE!Jlt 
*1t~ITTiJaJ~&bB"J pH ~~9_-tE 4. 3-4. 7 B"Jffi[Epq o 
[ 0020 J :1j >'r , * R ~ B"J i)aJ ~ &b i:=p ~~ITT 7j( {Jt:i21.3/;J LU ;!-1 B"J Jj( ti I{l( 1m O LU m ~ ~' i:t ' 't:i:tlffi. ' ~ 
1x ~ ~ ffr u1r$ lr , iE ~ M tf'J 1t , :ti* ix, m .¥R * ~ ~ m firm O rm Ji , LU 11 iE Jt. ~ $X 1.t ~ JJn: , * 
p~ ~~JF~s"Jftffl, -'=J ~ ~*~11t!ff aq~x~ 0 

[0021J ~Lffl~, *1t~ B"JiJaJ~rfb¾~;fir~f%1i*;f-iE~~~~~~~rmli*d-> ~1rs"Jf§!~ 
~i]aj~Jlp' Jl.~ ~!HB"JH~tot}.vf~~fil, $:f:mfiJ~;~liij 0 

[0022J c iu~ :nit J 
*R~ B"Ji)aj~rfb ITTmti~ :nt't~trS~Oriff : 
o) tE~~J§ s"Jt~*i:=p 1JoJ\.1ir atiffi*1-r1tM*mti~1ir1w atI s"Jiff ; 
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c 2 ) ii EB I Ff o ) 1~ iu sf.J ;fir 11m atI -'=J it~ :!:SJ~ tm~ J§ , ~ no J\.1t tm ~ sf.J IFf ; 
c 3) ii EBiff c 2) f~fLl l'lf.Jtm~1m;l£tf 1tM, 1A1tl'lf.JIFf o 

3/5 ]'.[ 

[0023J IFf c D ¾ mU¼# 11m atI sf.J 1tfJE1Jtt, A 1* ¾ tE~~J§ l'lf.Jt~ it cp no J\.1ir atI m, ±mtt1t 
M*mLl¼1if1rW atI o 

[0024] xt ffl rmLl¼11f Y@ aB Et~t~itt9:~i~JJIJ P~ffiLl, pJJlj~ffl~ (7j(fgFf~O, ~~ (/J,~, A~, 
-~M) /"-*(.::at ~M) ~*(+~ ~~ ~,e--,~ f--';J.~M) -+-<---*(£ ~ Til:A-+-<--- ,f,:tt:M) ::r: 1;;~ 3Z- ---.-:r , ~ ~ * dj~ ------:r , li~ _/\. 0 <i:l:t li, §13'1! 0 , .-'~SL ---.-:r , ~ ~ ;I i1't, --'-:;J 't-Z ~, LL1 t'J ---.-:r , __b. 

* 
,;, 13.1- M A rh i'rf,t :f<v * ~* M -H+ ~ i'rf,t-'J!R ~ ~~A Ri½ ~ hi, IFR i==:: t±1 .-:-tt :{T~ ~ 4i!-'n=,:J~-----, o /, T J:l'J 1'1=1~, 3Z-~------:rrfJJLJ:l'JIJ'R. F>1c rm __c_:r_:IJJLJL:'.)(.L.l-3-:./l=I -t'J)ZL 1 ,, .. M, o 

[0025] xtr1tffl l'lf.J# atlffi¥9:~i~JJIJ P~ffiLl, R~¾mLlrWffl l'lf.J;fip atlffit!PPT, 1=iJ § mLl, ill 1=iJ ~rp 
"@l'lf.Jlffi ~ o Jtffl; PTt~ffl1tffl l'lf.Jt~it#~,1tM1Mr.&lPatfsJ~¼L:':3iJaJ-=p, ~~JtA 2g ;fip atlffi 
/kg ~~J§l'lf.Jt~it o 
[0026] tEiff Cl )cp, 1tM1Mr.&fJt:i21{~tJ~tE 30-35°C, 1tMatfsJfJt:i21A 48 /J\at ~ r o imtt 
~1tMm&~at~~fftEL~ffim,PTffl~•±w*;~HftW~~~l'lf.J#tlmatlo1tMtt 
l~ cp ff~ ¼L :':13ffiTIZ01t M1m, ~ {~iiE1t M:l:SJ ~ , 3'fr~ o 

[0021] Iff C2)iiEBiff ( l);f~fLll'll.J;fipl@atl-'=Jit~:l:SJ~Ym~J§, ~noJ\.1J<Jm~l'll.Jiffo ~ 
tt~tE•~~m~w&1zm:~m~wl'lf.Jtt~c=p•~~ffl~mffl~Jt~~~~~B,~~PT 
~ ftffl iV!Eit~ff o 

[0028] ~ 5tii1irrW atlt9.t#:H, noJ\ it~!§, 1t=w:!:SJ~¥m~ 0 it~tEtlm atI1tMttf-~cppJ ~ 
11-1Jmu~m ± *, #tE-tJaJ ~ ~ cp ~iu-tJaJ ~ sf.J 111=: ffl O xtrit ~ffl; 19:~t~ JJIJ p~ iu, 1s -tm ~it ~ffl 
;;tty, tEiff ( 3) l'lf.J1tMttf-~c:j=i~ffi±Kxt ~;f~fLltf-lJmLlrm ~ij:;f~~fUJifr~l'lf.JYW aB, J.J-rmrn: 
nx:1tM~Y& o ~o~tt~, xttW atI s11tm:m~F±~ ~~llfPJ, rm Ht~iu sf.J-tJaJ~~~ttmx; o !EIJJt, 
;.;_ 1:~rff•t110-tJaJ11Jt•t1=w*:w, taxtr 1 Iut; m-sf.J#rW atI, it~l'll.JiloJ\.; fJt:i21A o. 2-0. 5 Iut; 
ifr, ~1ft:i21A o. 2-0. 3 Iut;f:n"o 
[0029J ~ r *, tE1ir rw atI to~ l'lf.J tm~1m cp ilo J\.1t, * JE 5ttm~ o £~xt1t 01 ffl; ~~i~ JJIJ 
P~ffiLl, {B ~ [xjlj[xjlj~;ct;fipygt[ atllP~l'lf.Jtm~1mA1i, ~~*i#, taxtr 1 Iut; f:n"l'lf.J;fipygt[ aB, 7j(1'lf.J 
no A; fjt:i21 A 1 -2 lITT:; ffi, ~ fjt:i21 A 1 - 1. 5 lITT:; f5L ~o 5Jbj( ;;ct Y , ~ r :zz 00 l'lf.J ff Y@ aB ~ PT 
i'it~~tE~~cp, rn:nx1tM~3'G~o ~p5JbJ(;;ctg;, IJ!IJ~rn:nx;~&~ff£, ft1*Zf:'t1r~o 
[0030] :1j !Tr, tEiff ( 2) cp no ABI.J 7j( 1Jt:i21A LU ;fl l'lf.J7j(f£1tKW O LU ;fl l'lf.J 7j(f£1tK1mPT~ffi:tYt! 
1i1tmU¼, 1Ytl~oiim+LUffi1Jt1t~ttJ§noA¼!;1t, xx~~~ LUtlt~1A€, ~ffltt1Jt-tt¼ii 
LU1l ~lPEl.~ttm::w, 1~fUl'l11tmlt!Pl=iJ 11:.7'1 LU1ll'lf.J7J(f£1tK1m O xt LUtlBf.J7j(t£1tK1ml'll.J#x&t9: 
~i~JJ!Jp~mLl, l=iJf« D ~¼L:':1§iJaJ-=p o 

[0031] IFf C3) ¾iiEBiff (2) 1~fLll'll.J1m~1m;l£:ff1zM,1A1tl'lf.Jiffo 
[0032J tEiff C 3) cp, 1tMr!l'r.&fJt:i211*fftE 20-30 °C, ~ fJt:i211*fftE 25-30°C o 1tMatfsJ 
1Jt:i21A 5-10 5z, ~ 1Jt:i21A 1-10 5zo imttii 1tMr!l'r.&lPatfsJ1*fftEL~ffim, l=iJ;f~fUJE5t1t 
MlP1A1tl'lf.JrW atI o 

[0033] tE1tM,1A1tttficp, :liffjcML?J.~ B 1-2 ozaf.]g;]f1&ffi']Z911tM1m, ftz-'=J~~* 
fM!, ~ {*iiE1tM' 1A1t1E 5t O :1j !Tr' tE1t M' 1A1t l'lf.J tfl1,)j ~* ~, EB -y;fip Y@ aB lllbj( rm rn:nx:11(; ~ 
:1>, l=iJ~¼L:':3i~noJJ(, 1t1J(,e,f*ffAlxJLllxJOr9::ii1tM1ml'lf.Jfi&, #JE5trm~o 
[0034] *1t S}j l'lf.JmLl¼ 1JrtJl.~IZ:fa'f ., jlgc7Jfa'f •a~i~,8, ~1B~~/j\~±F, fil~~A 
:tYt!tlft±F o 
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[0035J [ 1fJ:fllf1t J 
*~~ITTW~~ITT~fflti$¾~$M~W~~m*,~~Fo,~~$Millfi2~~H 

~$ffl01ti1to fofij£$1,1PT1ffflw, ~~Wit*o 
[oo36J xtri* ti1t 19:lf t~ JJtJ r~ mLl, PT 1~ $1,1 * /J, rm ;E, 3 A 1tfx~* 01 $1,1 st, ~~*ffl 
~iw~~~~fr$1,1 _t01ti1t 0 3A1*fx~/J,01$1;fst, ~~*ffl~i$1,1"EL:i:!friJaJ~~ J:P 
ITT ti 1:t, ~ * ~ ~; 01 W ~ ~ JJo f tJ $1,1 J:P Fo t~U-t: :tt ~ 01 ti 1$: 0 

[0037] xtJJJ~stfsJ fil~ift~JJtJ P~mLl' ~~9_"77 2 /J,st ~_t' 1:1t~A 3 /J,st ~_t 0 

[0038] i)aJ~~m;PT,f:&Dll*~3i,)aj71,{B~~~$1,1~;017-10% A1ro 
[0039] ~£ w mLlFo 61 $1,1PT H t~ill1T ,7,, mLl~ $ ffl' fil PT 5t~i !Yft ~ fr $1,1 _t 61iJaJ ~~~Pi Fo 
~ill1T ,7,, mLl~$ ffl O iJu-tzo' 1fffl *~~ ITTiJaJ~~t-'f:mLlJEi*rYtirst, 5t~iJEi*t:J] )vG/j,~, JJOA 
*~~ 61iJaJ~~m:t-t::l:SJ~, tJJ~ 2 /J,st Fo, PTH1~$ffl, filPT M*~~x~ttaqnif!itl::\~, ~i 
Mt~fr$1,1 _tITT-tJaJ~rPR~PiFo~H~$ffl O :jj!fr, rnrl@aBfr~1!! r~~~m, !El.litfr,~!~:J:t: 
$1,tst, 1:1t~~i$1;t _t01-tJaJ~~~~Fo~ill1-r,T., tL 
[0040J * ~ ~ 011f ffl ti 1:t ~~ ~mi -'¥1-~ 1* ft, R 'rlfi ~i $1,1 ~ * ~ ~ 01W ~~ii*, tJJ~ ep 
PT1$:tl::l~~Ji~~01*~*·~*r*~,tftm,$1it~fr,7,,t£st1ffflo 

~~tF.1§tl 
[0041 J rffi im.:tt~ lJfil iftl ;fO l:t~fftl xt * ~ ~ ill1Ti:¥:Wl -w ~, {B * ~ ~ ~ x:i3: ®~ nmiJLl 61 p~ 
mLl, fr1-1*~iJFo* §t aqffiJE pg, PT1"F~3~1t 0 

[0042J ~nmiJLl 1 
fr~ilf61:A*tft J:P tmA § mLlITT# f±Bffi ( 2g frp f±Bffi /kg **tft), fr 35 °C 61~14r~M 

48 /J,st, Jffr~Mrlf-'1!. J:P ~ E3 i~Z9J ~M4PJ, 1~ftJ1rf11W aB (Iff ( 1) )o ~m3¥4~, IPJ ~ J:P JJo 
A 300g mLl1~611rf11W f±B, ~i~w aBm:t-t:-H Fo, [P]~J:PJJOA 60g $1t.:l:SJ~1i*, ~1JOA 300g 11fil.JJ( 
( 30°C) 1E:5tii* (Iff ( 2) )o ~i1~ftJ011i*4Plfr 25 °C 61~14r~M 1 JgJtJ!, ~~m:t-t: 1-2 
oz, Jf frt}] 1A pf)-@:~ 3 ~ 1Jo 7J(, {f7JC~, 13!Hlf A [xjtj [xjtj 19:rl~ M1m 61 f-'1!.f!l, 1~ ftj i)a] ~ ~ 1 (Iff 
(3))o i)a]~~ 1 611t'.!!l77 9 m; %, filu%w* ;A 40 m; %, pH A 4. 5a 
[0043J ~~w, 4 ~t:JJnx:/J,~. Jr*t:JJnx:/J,@:, ~ $1,t~; 10% 01 l:tiftl, ~i-tJaJ~~ 1 :5tJJ1JJJo 
iu ,3-"1~$1,1 J:P m:t-t:tSJ ~, tJJ~ 2 /J, st Fo, ~£Nt Yf11 ,7,, iu, ,7,, iu 01*~-tw 10 -t-~m*ill1-r ~ ~ 0 

~Jra*~m¥:~, !!X*f~!!l, * A +, ++, +++, ++++ im-t-~JJ1J c 6 A ~_t:tsJ~iJt-ft1r-01~JzJJ1Ht A 
~Fotit~), ~*tzo:zz 1 ?fi~o 

[oo44J ~nmiJLl 2 
~i 100 g ml LU tl i5tJ¥~ t~ Fo 1Jo A 100 g 7J(, xx~~~ LU tl j:~ 1.t Fo, ~ ffl tit 1:~± rl y)t :H: 

( w ,% 7tAslt ~ 5f4nz: if p~ 0 P] mLli§:) ~i LU tl ~ ;fO El~ rl1Jt W, {~ ftj 611t 1ft ep A LU tl 617j( m~ 
1m O Pi T~iiu~w~~ 1 61Iff ( 2)J:P{fffl EJ/,j7J(~t~Ai~ LUtl617J(m~1PJ~!Jr, ~~61mLl~ 
IFf~~nmiJLl 1 Plf=f, 1~ftJiJaJ~~ 2o iJaJ~~ 2 011t'.f!l77 9 m; %, filu%1P1* ;71 39 m; %, 
pH 7'J 4. 3o 

[0045] Pi T ~iiJaJ~~ 1 t~]Jx;i}aj~~ 2 Z.!J!,, ~fm~~JmHftl 1 p]f=p, *~ITT~1mm3¥4t§ Pl, 
Jt:~£[AJ~)_gfpf1Jxt~1"$1,1ill1T,7., mLl, i1f Plf=f01~ffl*ill1-r~~. i,ffft~*tzo:zz 1 Pfi~o 

[oo46J t:r~iJLl 1 
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r;i T ~ 11 ffl iJaJ ~ &tr 1 z. 1r , Jt 1m -'='l ~ nm 1Jtl 1 1AJ *, * ~ 1¥1 Jt1m t11r¥4 t§ IAJ , * t:£ 1AJ ~ m Vfll 
xt *~it;;t;J:ll!:1-r ,7,, tu, iJIAJ* l'l{]~fflw:ll!:1-r p~ ~, isiz1*~ ~:tio* 1 Jifr7F 0 

[0041J btit11Ytl 2 

r;i T~~iJaJ~&b 1 =r~JVG~~*~~Jtffl; 1JaJ~7vitfi11~J[1¥J o. s% z.1r, Jt1m~~nm1Jtl 1 1AJ 

*, * ~ l'l{] Jt 1m m f4 t§ IAJ , * t:£ 1AJ ~ m Vfll xt *~ it1J * 1-r ,7,. tu, it IAJ rl 1¥1 ~ m w * 1-r &tr ~ , 
t-'f17l'~~:tlo* 1 Jifr7F o 

[0048] [ * l] 

..... +++ +I+ +H- +++ +++ +++ + + + ,t+ ++ -I+ 

ttlHI tW +++ +1+ +1+ +++ +H+ +++ + + + + + + 

Ji .. * 1 l'l{]~~ PT l:1:w ti::!, -'='1*11}=§ ,:2fs:~s}J l'l{]iJal~&b !¥]*.fr C btitJfyti 1) ;f01X 11}=§ T ~~ 
1¥1*~ Cbti~1Jtl 2) t§ bti, 11}=§ T ,:2fs:~S)j 1¥Ji)a]~&b l'l{]*~ (~nm1Jtl 1 :,¥0 2) ~{B~ill!m¥~, mHi 
~J.W:!!Jc~, D !®~Fffi~r o JltJr, 11}=§ T ,:2fs:~S)j l'l{]iJal~&b !¥]*fr C~nmWti 1 ;fo 2 )5~~7vm¥~, 
1~~$iV(o 
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\-vater. The smearing cheese analogue completely uses non mHk-derived ingredients as 
fa"-N materials, most of \Vhich 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 
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1. -#utt T ~tlHf,J, 1m, Jtt~fil tE-=f, ~=rt~ rll~ B * l:t ITT W::¥4 : ti 1m )j§' 1w 15 % ~ 
28%,lgJEJW o. 2%~ 1. 3%,lL1,r:.nu o. 2%~ 1%,ti1mma:m 5%~ 18%,1!t·riiJE:m 3%~ 
10%,'flJJj( 45%~ 65% ; 

m~ITTffiWffllw-fJ~itffiW~,ffiW~~ffiW~?t~Wi:=pITT-#~$#; 
m ~ Bf.J lg JE nu .-fJ T 1ilijy, SA ijy, wlJ tlR Ml, JR.~ 5-Lijy, ~ W: ijy, #fl: r* ~'fp;j, ~ii} til 113 ijy ;flJ ~ 

l4-ijyi:=p ITT-#~$# ; 
fifr~Bf.JlL1,r:.nU-fJ J¥L,xJ.., - itim ij~Jw~j!lj~, LU ~jll[Jj!lj~, ~$( ~it LU ~jll[Jjlff j!lj~, u~ij~, ~ LU 

~WJj!lj~:fPntffij!lj~i:=p Bf.J-1rf!E1X$1rft ; 
m ~ sf.J ti 1m m a ~ ~ * 0 m a~, :re± m a :m, :z ~ m a ~, t~ tJt m a ~ :fo • ffl~ti 1m m 

a:mi:=pITT-#~$#; 
fifr~ Bf.J 1!t ·r1 iJE:m-fJ £3¥ f~ ~, :f»1t~ 1-t-=ls.* 5!t ·ri iJE~:fo /J\ £1!t ·r1 iJE:m i:=p Bf.J-# ~ $ # o 

2. -tzoi-x~U~* 1 fifr~BI.JUttT~tttR'.Jm,Jtt~filtE-=f, 
fifr~Bf.JtiW)j~Jw-j;~f,r:.j(RfHJ,3s.*~m=wITTii~1m, =wBI.Jmt~rtWtl-fJ 2. 5 : 1; 
?fr~ Bf.J ~ JE nU-fJ T til!Bt, S}j )tl;flJ ~ W: JR as ¥i~1m, ?fr~ Bf.J T tilijy, SA ijy;flJ ~ W:ijy as~ Wc 

rt fytl-fJ )Jn: ~ rt 2 : 1 : 1 ; 
Jifr~ITTlL1,r:.nU-fJ J¥L, XX, - it~Jj~Jw~j!lj~, u~Jj§';flJ~ LU ~jll[Jj!lj~Bf.JYl~W, m~Bf.JJ¥L, xJ.., 

-it~Jj§'Jw~j!lj~,u~ij§':fP~LU~WJj!lj~Bf.J~WcrtWtl-fJmt~rt 1 : 1 : 1; 
m~ITT•mmwmamtJ•m*2ma~~•m:1t±ma:m; 
m~ITT1!ttt~:m-fJ£5f-~~~-1t3s.*1!ttt~:m 0 

3. -tzoi-x~Ll~* 1 E1X 2 m~BI.JUttT~titf),1m, Jtt~filtE-=f, fifr~Bf.Ji*ttT~ffijf),4m~~ 
=rt~ rll~ B :n\.rtBI.JW::¥4 :5% ~ 2O%R3Ro 

4. YIJ:fj(~lj~* 1 ~ 3 {f-J»1m~BI.JUttT~tlttJ1m, Jtt~filtE-=f, fifr~BI.JUttT~titf), 
w~it!:-t!?~=rt~ r W::¥4 :it=M;_ o. 4% ~ 1. o %:fo I E1Xi1t~nu o % ~ 8% 0 

5. -tzo :fx~Ll ~ :1t 4 {f-r,mm~ Bf.Ju tt T ~titf,J, 1m, Jtt~fil tE -=f, fifr~ Bf.Jitt ri* nU-fJ a i)ffi, 
~iiJIJrEitt ,~~~;fo - llntffii:=p ITT-#~JL# o 

6. YIJ:fX~Ll~* 1 ~ 5 {f-J»1m~BI.J1~ttT~mttJ1m, Jtt~filtE-=f, fifr~BI.JUt*T~titf), 
w, ~itt-t!?~=rt ~ r * ~,m~~ =fJr! T ~ Bf.J ~ no nu, tJ Jxl. ~_¥_:£,m 1m m, ff *sift.nu, e ~, *~ 
it'*~~' **iz * ~' [1/5 Ji% nu' m$( 1,r:.nU' ~& i)a]-=p nU:flJ ij*1tH Mt i:=p Bf.J-trft E1X$1rft 0 

1. tzo:fx~Ll~* 1 ~ 6 ff-rmm~Bf.J~~tt-=r~tttf),1m, Jtt~filtE-=f, fifr~Bf.Ji*tt-=r~ti 
tcJ1m Bf.J=r~t~-fJ :32. 9 % ~ 52. 3 % Bf.J [gj M1m, 15. 7 % ~ 28. 4 % Bf.J ij~Jw ,3. 8 % ~ 14. 7 % ITT:§§: 
am, s 7t rt:3-fflG?t ~11Htu-=f-~,~~t~Bf.Jmt~ s Jtrt ;ffr~BI.JUttT~titf),1mBI.J pH -fJ 4. 5 ~ 

6.0o 

8. -#tzoi-x~Ll~* 1 ~ 7 f3:-J~fifr~asutt-=f-~ti1f),WBI.JmlJ~ tii't, Jtt~filtE-=f, ~=rt 
~r#I½I: 

CD~:ft ti 1m )j§' 1w no fil m1,r:., x)j§' 1w ~ im ff tE 0 

®~:ft lg ;E nu :fo 1L it nu, m ff!~ itt ri* nu ITT Jt m1ft ff( oztm A. iu ti? I½tCD fifr 1~ Sf.J ti w )j~ 1w i:=p , m 
fflGlL1,r:.1*¥ o 

®~1t~¥i:=p~~~A.ffiwma:m~R1!ttt~:m,MfflGmfflITTmt~ 0 

@1J0AR3R, ittl;_:f1J:3-1rf1~1Jr!i~1Jnnu, i)a]-=p Jxl.~;flJ pH ffl, J§it!:if5'.R ffi 0 
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@:I:~ 1W:, ill~, 14-!P o 

9. -tzo *X:fU ~ * 8 ?fr it B"J tu~ 15 i:t' Jtt~ ti£ tE r, ##I® 7'J tE JJo m ~ t)] N fl': *1~ T, JE 
?J'-¥i~¥Lft, PfritB"J~t7JN=tl*1~~ 900rpm ~ 12oorpm, 70°C ~ 90°C, ¥L1,ta-tfsJ 7'1 5min ~ 
30min ;##,f@7'112oorpm ~ 1800rpm, 70°C ~ 90°C, 15min ~ 40min ;fflitB"Jr1Ut?B~ El~B"JJJo 
AJ£.~7'J 2g ~ lOg/mino 

10. 1zo*x5fU~-1< 8 PfritB"JtU~ 151:t, Jtt~tiEtEr, #I½f@mits"J:l:~JW:B"JEE:jJ 7'1 sobar ~ 
2oobar ;?!ritB"Jill~7'1 ~11£-r 70°C B"J *1~Ti,l~, z.J§14-!P~ 2°C ~ 8°C Al$ o 
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tt#:~9i±~ 
[ 0001] * J:z: ~ ~ r lUM &b ~31 :!Ex, t~ JJIJ ~ 1z - lrfi ~tt T ~ tlHY.1m 1z J.JM ~ -Jf rt o 

;:11::..§.-1,±--.I,!­
~ ~,X/l'-

1/12 ]'.[ 

[0002] T~ x.l~:WJ~, ¾-lrrtELtlL q, 1JOA¼1;1L~ffiJ:z:Mti=U;frliJflL~mMfUfflL q, 1'11.Jm 
am c ±~¾~ma) ,~u1TI,1tfflG~1~-t1~matI§,tif:l±!1u~,*t§.-1Ea-trsJs1.JfflG1lH1x:~t§. 
fflGMW~fflGITT~&b 0 ~~T~rl~q,~maW~¾±~ITTma~,~¾EB~~~ITTm1ttt 
Jm:;fO ;:k i-1:A~ tt * IE 1'11.J o 

[ 0003] ~ tt T ~ ¾ - lrr EE! Lt :WJ, ~ :WJ YEB l3Z M, M '1t ~ ~ t§.ffl(; ,t 1'11.J T ~, ~ J9J: i'!E:l:):J ~~Hi, 
Y/J;r~tt, PTH1~~ ffi, ~ffi rmHtitt }~:lomii, -~Jl.~J!ilt~ ITT □ ~;fOJxl,~, ~F~5t:Y~ th 
W%~o 
[ 0004 J T ~ m:tfl.1?7J m ~ tffi: IE X. 7'J -® ~ F lL * ~ 1'11.J Jji'i' }w' m am' 7wt7j( 1tir1?7J ~ Wc:¥4 ~§ ii 
it, t§.1JO I mUfi l'II.J~1bl TT ~BI.JF &b O § 1W, PilI:ffY~ rhw X>JT~ ~t;' Hi! u1TIWJ ,Jji'i' }w l'II.JtB 1L\, 

T~m:tRW7fMi5tfU~*~$ l'II.J~B: 0 Jlt>Tb, i~lrfiF&b*ffitHW'r1*~1'11.JWcf4, ilJE T ~&b 
,~~~1'11.JfflG*l'II.J~~, Jl.~1~;izl'II.J@ffliw~ 0 

~P}i pg~ 
[0005J IE!Jlt, *J:z: ~ ~m~1Rl'l1.Jtt# 1'ciJ~J¥Jt¾ttxt5t1~ lrw%~ sl.J~ttT~Zf:tE~t;,m 
u1TI WJ, t'fil;fo Jji'i' Jw rl r,§J 1'11.J ffrJc IY5, ~1A - lrfi ~tt T ~ tlHY.1m 1z Jt mU ~ -Jf rt O ~~tt T ~ tlHY. W 1c 
~*ffi ~FlL*~ l'II.JWc:¥4 :tJ mi:¥4, L:Jt1I:W mi:¥4 :tJ ±, f§!mt, i~t'R 0 

[ooo6J *J:z:~:tJm~*_t~tt#1'ciJ~*ffi ITTtt#-JJ~-tzoT = 

[0007] -lrr~ttT~m:tY.1m, 1!1t5 l;J T:m:; B '5:H:t.l'II.Jmi:¥4 :t1I:W)ji'i'Jw 15 % ~ 28 % , l~IE 
ri:u o. 2%~ 1. 3%,1L1tri:u o. 2%~ 1%,t1I:1mma~ 5%~ 18%,1t'ri1JE~ 3%~ 10%;fo1J( 
45%~ 65% 0 

[ooosJ t5t1:tl'II.J, *J:z: ~m~l'II.J1*ttT~t~1fl.W, 1!1:J:5l?J T:m:; s 5t ttl'II.Jmi:¥4 :t1I:W)ji'i'Jw 
19% ~ 24%, l~1Eti=Ll 0. 2% ~ 1. 3%, lL1tti=Ll 0. 2%~ 1 % , t1I:wma~ 8%~ 15%, 1t'f1¥JE~ 
4%~ 8%;f07j( 55%~ 65%0 
[ 0009 J * J:z: ~ q, , Yr~ 1'11.J t1I: 1m Ai'i' JW 7'J ~ 1t t1I: 1m YEB 't1I: 1m YEB ;fO ti 1m YEB 5t ~w q, 1'11.J - # ~ $ 

1rfil'II.JiIBir1?7J o t5t1:tl'II.J 1v~1t::kRim, ~1t*:ff¥EB ,~ 1t~:7t:ff¥EB, ~tl§JiEBlzJt5f;J;,!Hm, ~tl§J{= 
im <AR im '~ * YEB ;fO tlfi ff im q, 1'11.J - # ~$ lrfi ITT iiir1?7J O ~ m JU ~tt F &b ITT ~tit~ 'fi, ]! 1:t 
ITT:tJ~ft::kR¥EB, ~*1m=ws1.JtIBirtm, t5tf:ts1mt; tr.vu:tJ 2. 5 : la 

[ 001 0 J * J:z: ~ q, , 1~ JJiJfjt ;Q11'11.J l~ IE ri=u xt t~ tt T ~ t~:tfl.1m 1'11.J mt ;j;2g ' l;J 1z F p~ 1'11.J l~ IE ft* J:z: 
tf :ffi:~{t ffi O ?fi~l'II.Jl~1EftLl7'JTt-'Lijjt' ~ H5Z' wU~RH5Z' !Il~Rijjt <~ mi!K:' mtr*~tp;J' [YAJ:Jft{S 
~~M»~q,ITT-#~$#ITTmirW 0t5t~ITT:tJTfi~,~~~~mi~ITTmirw,m~ITTT 
:Ji[ij5Z, S]~;fO~JJJiHQl'II.J~Wcbt.1Ytlt5t{:tl't~:tJ]9t;tt 2 : 1 : la 

[ 0011 J * J:z: ~ q, ' 1~ JJiJ fjt;Q11'11.J lL 1t ti=Ll xt~tt T ~ t~:tCJAm 71( 1!1 YEB ft* 1'11.J :f:):J-lL1tJ:z:=r¥ £~ 
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1tm O m~aqlL1-t1fu7'J•,xJ.., -1t1rnmi@•w~, LU~@Jw~,~$-(z..,ttLU~@JlffitW~,~mi ,~ LU 
~ @$ j!lj~ ;fO ~ mt j!lj~ i=p B"I - ff -~,It~ 11f B"I ii ~1m O tft 1:t B"I 7'J • 'xJ..' - 1t fm ijj't Jw. j!lj~ ' ii~ )3§' ;fO ~ LU 
~ @$ j!lj~ B"I ii ~1m, ?fr~ ITT.' xJ..' - 1t 11B )3§' }w. j!lj~' ~ )3§' ;fO ~ LU ~ @$ j!lj~ B"I ~ re rt 1Jtl tst 1:t El"I 7'1 
m _S_ !::t 1 : 1 : L 

[ 001 2] * 'ft s,lj i=p , ?fr~ aq ti 1m m B ~¾ti w * 1)j B"I m B ~ ' ¾ ~ Jf€UYl ~ tt *, [;) ti w 7'J 
@::¥4' ~:£1£f[X' ~t 1t' i&mi ~ I z::' 1~ JU B"I Jt i=p B"I m B $ * B"I r &b O Jt n>G * 1~t1F 7'J : m B m 
60 % ~ 100 % , 7J<.~mttt 12 % , s * !::t7'J m_S_ s * !::t O ?fr~B"Jti1mm B~tft1:tB"I 7'JARffi B 
~,~~ma~,~~ma~~~mma~i=pITT-#~$#ITT~~W 0 ?fr~ITTffiWffiB~~ 
?fr[;J~~L~&b#¾frrA~tst~ITTffiBg*{1j-ffi,~ARffiBJtffiBmITT•£•ffln>G~ 
4 :XJm a t§m:, ~m••111rr1~>1r, Jt~&HrW•£g~ ;:1:>1trt* M, ¾ti1mtt 1'1"13'citm am, 
frg*ffl-ffiL, PJ ~i}JWffiB~IPJo Jlt>1r, ti1i7Jffia ITT*1Jl+?tl'l"I*M, 1ft~1Ftst1~o {B¾, 
ffiWffiBITT5t~tst:A,li~A44~ffiBITT~g~~.~~uT~~ffiWITTJxl~~m~~ 
-Jg B"I ~ !l[n} 0 ?fr [;) 7'J 1~ JU~ 1:t ITT r p~ , ?fr~ B"I ti w m B ~ ~ 1:t B"I ¾. fRlHi1m m B ~ 0 •JJ<. 
mf tt* ~ lffi :EYl~ tt*, ~:E-'FP ~ 11: 7'J Wc:¥4 mm JU ~u T ~ r~t~ w i=p O ~:£'ft s,lj Anr -w 11t 1t 
~~.-M:A:RffiB~~-M~~ffiB~~-t£~~*ITT~um~ 0 
[0013] *'ft s,lj i=p' ?fr~ITT~ttfJE~B"J{tJ=§ ¾~m B~1~1m O m~B"J~ttiJE~PJ [;)7')*@[ 
~ ffi iJt!, tft 1:t El"I 7'1 :£ 5F ~)J ~ , tlJ1 f~JH-t :li * ~ 'f± iJE ~ ;fO /J\ :£~ -ti iJE ~ i=p aq-tip ~ $1ir , ~£'ft s,lj 
A 1ft 1-t~ ~, ~ 1:t ITT 7'1 :£ Jf ~A~ ;fo tJJ1ftA 1t::E* ~ ·ti iJE~ o 
[ 0014 J * 'ft s,lj ?fr~ ITT ~u T ~ t~1~ 1m , tst 1:t ITT'§ t15 [;) r@: 14 : RiJiL R #Jt B"I J=§ ; tft 1:t ITT¾ 
~@::¥4,B,m_S_ITT 5%~ 20% Cwt) o 

[ 0015J * 'ft s,lj i=p , Pfr ~ 1'1"1 R iJt 7'J *Rm JJ<. ~ 1fil J§ m w, tt ~, ~ 1~ rm P)G 1'1"1 iJt tit ii1i 1*, g 
*~Fffi* M, ligJ}rm {tn,&~o Pfr~B"JRiJt 1Jt~n>G5t1~tiF :J3§'Jw o. 3 % ~ 2. 2 % , ffi am 
0. 6%~ 4. 5%, s?t!::t7'Jm_S_s?t!::to 
[0016] *'ft s,lj?fr~B"J~uT~t~t~1m, ~ 1:tB"JiEnl:-w'E!t15 [;) rll_S_ s * !::tB"J@::¥4 :it 

=M;_ o. 4% ~ 1. o %:,fo I ~ittn*1fU 0% ~ 8% o it=M;_, itt~1fU~ifi!f~1'1=:J=§ o *'fts,lj i=p, m~l'l"Iitt 
~ JfU 7'1 * ~1J1 :!Ex ffi iJt! itt 11* JfU, tft 1:t B"I 7'1 a l(J; mt , ~iiJ 1Jr E itt , 'iz ~~ , - I(~ mt i=p ITT-tir ~ JL1ir , 
£ 1:t ITT 7'1 a l(J; ffi o 
[0011J *'ft s,ljfofr~l'l"I~uT~t~t~1m. £ 1:tl'l"IiEPJ t;JrLzt!iSr&b Jxl~:fo □ ~~'rlfr~. n1:­
w'E1:t1!i t;J r*®I~,m,iJt!T~B"J~JJOJfU, tft1:tB"J 7'1 )xl~_¥.fJl1mm, g*5£ft1fU, fl~, *Ifiit, 
*Ifi~' **iI*~' 11/1 ~JfU' m$(1-t1fU' g,ocv,ir¥fJfij;fO~**§'.f§t i=p 1'1"1-1ir~$# 0 L~*@: 
11 m ; :I:>1 PJ 7'J * ~JJ1 :!Ex ,m, iJt! m ; • trt 1:t 1'1"1 7'J = )xi_ n* _¥ fYl 1m mm ; ~ o. 1 % : g * si 1-t 1fU m ; 
~ 1% ;fl~J=§_S_~ 0. 1% ;*IfiitJ=§_S_~ 20% ;*Ifi~J=§_S_~ 10% ;**iI*~ffl_S_~ 25%; 
11/1 ~JfUJ=§; ~ o. 1 % :m$(1-t.1fUJ=§; ~ o. 1 % : g,oci,fifl-=r'f1fUJ=§; ~ 1. o % :~*ittf§t ~ 3 % : 
L~J=§_S_ffi~~'E!fflO%;s5t~7'1*P>G5t~*@:M~_S_ITTffi_S_s?t~o 
[0018] *'ft.s,lj~=1Jffit£1A-# L~~UT~t~t~1i7JB"Jm~4 7J¥'!, '§}15[;) r W#I: 
[001 gJ w~itt1i7JJ3§'@1Jo:m¼H-t, xJ3§'@~ ~~fr a 

[ 0020 J ® ~i l~ AE JfU ;fO lL 1-t JfU ' m mf itt ~ JfU B"I 7j( i~ ~ 1:& {,'.}Z 1Jo A JU w I½t G) m 1~ B"I ti 1m ijj't Jw 
i=p, %n>GlL1-t1**0 
[0021 J ®1L1-t 1* * i=p ~·tt,JJo J\.:ri 1m ma~ t;J &~·t± iJE~, m )J)G?JT 'rlfi 1'1"1 ffirJ;J 0 
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[0022] @1JOAJtfmmf4 ( ePli3k, ttt'r.;fP*1rf11t;1;~i~1Jo1fU), ifiij-=p )xl,~;fP pH 11[, J§m1T* 
ffi 0 

[ J r2\+b re£- 'i!t'~ •A+p 0023 ~.,,.)J JY-!., 1~::&, -r--z z;; o 

[0024] *:it S] ~, wiJCD1,Jr1tPJij~ JWJJo~mftttfio Jt ~, m~wf:t 81m1,r.11~.1~7'J 70°C ~ 
90°C, m1,ta-tfsJ1,J 20 ~ 30min, m1-tttfi~JH-¥MH1Jtt-'!':, Nt-'!':5!J~7'J lOOrpm ~ 300rpmo 
[0025J *:itSJi ~, #1½1®1,JtEJJo~~t:JJm:;J-'!':~14T, JE'.5:Hi'211Lft, N-.rm%JVG1Lftf**o 
Jt~, J=ifr~ITT~t:JJm:#~14wf:t81~fr 900rpm ~ 1200rpm ~f4T1JO~~ 70°C ~ 90°C o 1,J 

1* iiE£1lf 811L 1-t, frlg IE jfij;f P 1L 1-t JfU, mm~ itt ~ JfU ITT 7-K * {,XjJQ Aiu A~ !W ~ fu, ~ii lg IE JfU ;f P 
1Lf,t JfU~ fu¥i'21:l:SJ ~, :ft x,J7J( tN5t1JO ~, JJ0~1H~~ 70 °C ~ 90 °C o Jifi~ ITT 1L f,t a1 l'sJ w 1:t 81 
7'J 5min ~ 30min, £{:!817'7 lOmin ~ 20mino 
[0026J *:it SJi ~, #tt@1,JJ1lti-¼J%JVGttfio Jt~, ~:1t'l:R:~~t:JJm:#, wf:t81~t:JJ~~1,J 
12oorpm ~ 1800rpm, w1:t8111lli~NftLl1,J 70°C~ 90°C, ~t:JJa-tfsJ 15min ~ 40mino m~81t1 
wma~~~tt~~~~~A~~ft~*~,~~~~~~~Mr~m~r±~~,w~ 
811JOA~~1,J 2g ~ lOg/min,£1:!81.JA 3g ~ 5g/mino 
[0021J *:itSJi ~, #1Lt@~m~811JOAJt1mmf481Nt-'!':~~1,J 12oorpm ~ 1800rpm, m:;J-'!': 
a-tl'sJ1,J 3min ~ 5mino m~81 * ffins1:$'11:t81.J1,J E f\:* ffiElX~r~dll!~ffi o Jt~, Jifi~ITT E f\: 
*ffi81¥1lli~wf:tITT1,J 65°C~ 90°C, a-tl'sJwf:!817'1 lOmin ~ 20min ;?Jr~ITT~r~dll!~ffiITTillli 
~wf:!ITTA 120°C~ 145°C,£1:!ITT7'J 140°C ;Etil'sJwf:!ITTA 2s ~ 7s,£f:!817'J 5sa 
[ 0028 J * :it S)j ~ , # 1½1@ ~ fr ii* z ru Hi: Jffi * ~N l!l-:tm, J;~ 7J A )ft 1T :1:5] J1lt, w 1:t 81 t5) m lli jJ 

1,J 50bar ~ 200baro J=ifr~81¥-l*14-!Pw1:t817'7~11£r 70°C 8f.J~14Tr-l*, zJ§,4-!P~ 2°C~ 
8°C AJti'rnPPT o 

[0029] W f:t :1:-m, * /t S)j 81 $~ tt T ~ ffi tfl. tm 81 t~ :fJF 7'J :32. 9 % ~ 52. 3 % EtS Im% W, 
15. 7%~ 28. 4%ITTA~JW,3. 8%~ 14. 7%8f.JMBJ1lt, a:5t!::~*JVG:5tdi~ftLlTW!Le,_S_81J1lt_S_ 
a ?J\.!::~ 0 

[0030] wf:tITT, *:itSJi ITT~ttT~ffitfl.tPJ81 pH 1,J 4. 5 ~ 6. Oo 
[ 0031 J * :tt SJi Pfi m ~ m *4 ±SJ m ~ PT 1~ 0 

[0032J *:it SJi 81fJH1km#~!z::W:tEr =*:it SJi~fi¾ T ~1rfi~ttr~tlHfl.tPJ&JtmLl½ nt"to 
~~tr~ tE3'c ~ ~ F 1L1* * 81 'tl m T, eJ£Jl ~ ~ Jlt, t5J ~ 81 ~ttJ1lt ~, xJm ~ I§! !zf 81 Jxt, ~;f P □ 
~ 0 *~1* T ~ tlHfl. w 3'c ~*ffl ~ F1L * ~ 81Wcf47'J ~*4' n Yf1 T 1f1 ~ w xti}J tm * 1Jlre *4 A~ 
JW' Hi! Im@$ ~ & ~1§:_S_ EtS JEiN ~ 0 A$ ?J\. ~ f4 E13 r1 tm ·t1 Wcf4tllJVG, ~ if Hi! Im@$' 1Lffi ~ & 1LA~ JW, 
PT ~ ri JExt Hi! im wt, t,fil:fo A~@~~* 81 m ~ w, ~ &xt 1L mt~ ffilt 81.J m ~ w, Jl~ f@! m 81 rJJ ~e: 
t~tL ~~iJc~F1t1§!m81tt~o *i*ttT~ffitfJ.WJxl,~wrr'H'k, ~F1tifL'21~ 1Etf1~WITT □ 
~ 0 *tlHfl.tm ~r1tPJ 1,J~f4, *~+5t:$ M, ~1!H£8111r~1JtY} 0 Pla-t, ~ttT~tlHtJtPJ81.J 
ftLl½nY!IZ::fa'f.,I,i&"½~~rifE, ~t~~fY~J~t~f,t,r~f,t±Fo 

Jl.f*~Mf?.15~ 
[ 0033J T ffi ffi ~ JJl1I vtl ** ~ #~ SJi * :it SJi , {B * :it SJi :ft~ xJt ~~ ftLl o T JU~ JJl1I f!ftl ~ *a: 
s] Jl f*~14 81 ~!Jfrnt!, J1l 1tHi: Jffi 1t :t~~14, ElXHi: Jffi ftLl:ii!t, 1B1 JifiJ!iSl ITT ~14 o 
[oo34J T ~~JJID:f!ftl ~, Jifi ffl ~*4*~1,J : 
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[ 0035] A 5_=zj83 ' ~ * im ' tm lt lm ' itt ~ nu ' t1i 1m ~ El ~L _R 9R : ITT~ 0 ~ ft A _R 11B ' ~ ft* ff 
¥83, ~ ft ~+tt-Hm , ~i,gJ 1= im , ~i1gJ ¥IB 5t~1m = _t ~ ~ ~ *~ im I~ w r~ 0 P'.l 0 

[0036] ~fflfAR~ El~ :ll€5'r,§Jl4AR it.Pr::r0P'.l 0 

[0031J lgJEJfU, 1L1,L1fU :ft /~JtJr314' [EW r~0P'.J, 1Jr ttB'J1314' [EW r~ 0P'.l o 

[oo38J Jx1.11,twm :1'trJ¥!tN¼ffF@ff4wr~0P'.l 0 

[0039] ~'r1ift~ : [E ~1;E~ 0 

[0040] 1W WJJfU, mv3!'.iml-=i11fU,w1mttr. :L~!l1JJMit&bI~Wr~0P'.l 0 

[ 0041] £l ":t * : w 1Jr ~ 4' [E w r~ 0 P'.l o 

[0042] EE _,__,__. WI.. I-. ,'tfci ~ili ~ t=1 r,,::. ;JL:I --# RB / \. -21 
?Kifntl!'.JJ ;_L}IIJCI/-J)(,~ ~ r::[r::[/,,."J-;,'f--'t"Fl l'~'<A PJ 0 

[0043] ~witlt ,~;ffl :L~mlmit&b:J3t*Wr~0P'.l 0 

[ 0044 J ~~ ~ tf ti : ~p,¾ q=i [E _m ~ w p~ 0 P'.] 0 

[0045] ~nfilfjtl 1 

[0046] ~-*4l'fc1.:n : 
[0047] 

)j)ftfrp~ ~ _m wt% 

'tt,1t-Jc_1rr_1ra 20 

-=1s.*1ra 8 

Jc_1rr_~1:3~ 3. 5 

zITT~s~ 2 

~3¥t/iJJff 3 

7i'm %J ffl P'J @~ 1 

Si!YtJ! 8 

it:f:J-.. 1IIL 0.4 

-!2t1~ 0.3 

w1Jm_1rr_JtJ 0.2 

~,xx_,~ 1t'1!±1nli'/JWM@~ 0.2 

w~Mfltl 0.09 

71<. 53.31 

[0048] 
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[0049J ~ 5tA~~Ht::kRiIB, ~*1m-fh1llL¥ 70 °C, JJtrlll'r.&r {3iU'lf 20min, :H IAJ S11-'F MHy,!:tf, 
11.U-'F~&A lO0rpmo J§ i~~tilJBl, wLl ~R~5C, 1¥, ~' - 1t1mm'(ijjj~!1'[~:l:)J~¥i1i-, 7j(-fJ)tJ%~.¥ 
70 °C 1JllA El 11Yffimfllf, 11}!cj _t:)£)3~ !W1m1i-, ~ tJJ~&A 1200rpm, 1'lf £f S1 f's] A l0min o J§'i~ 
1:R~EJt},z~~ EJt},£3ffM~ [,:), 5g/min Bf.J~J:ttm'A.fU1Lft1*¥~, NmLlrlll'r.& 70°C, 

~tJJ~&A 1soorpm, ~tJJ 15min, ~J§'lm%Jffi pg 11'1~, ~~, w~~4:1¥~$1JOA, mt-'F~&A 
l 400rpm, 5min J§', :itt1T* ffi;flJ:b)J ~ o * ffi ~1!:f:7'7 90°C {~rlll'r. 15min, :i:sJJJn:)lijJ 7'1 lO0bar, ~)§' 

:itl:1-r ifilE~, ttiP o 

[0050] *~JJm1JU~mLl1iBf.JUttTfflHJHfJ~ :[gj%1m 45. 2% ;)3~JW 28. 4% ;~E!Bn: 3. 8%; 

pH 7'J 4. 8 , B )J'- !::t 7'J ~ PX :5:h~-11} mLl T 11m m; ;~~ts_ Bf.J B 5t !::t 0 

[0051 J ~JlfilfJtl 2 

[0052] ~t41Nc7J : 
[0053] 

@:'¥4frfi~ 1';-_m_ wt% 

~1t~+Effrm 20 

R~ 7 

!Wff!¥ AR)]\.~~ s 18 

tJJ!t/i)J ,ft_:li*~t±iJE~ 5 

~~~tp;J 0. 1 

Jf@:.~ 0. 1 

J'i'l,~, -ttrmm~-iw~@~ 0.2 

li~Hij 0.2 

~LLJ~)/Jgl@~ 0.2 

1t:f:r-nn. 1. 8 

tr~~ 0. 12 

71( 47.28 

[0054] 

[0055J ~5t:i~IHt~+Cf-Hm-frrlll'r..¥ 90°C, JJtrlll'r.J:trf:!~Hif 25min, :HIAJS11-'FMimt-'F, mt-'F~ 
&7'7 200rpmo J§'i~~t*~tr'3 <~~~5C, 1¥,~, - 1t1IBJ3~JW~!1'i~, u$\f~~ ,~ w~WJ!1'i~:f:sJ~im1i-, 
71(:fmfil.¥ 90°C' !cj _tj£ij~Jmii1i-' ~tJJ~&A lO00rpm, 1'lf£tS1rsJ 7'J 20mino 11li~AR?J-~~ 
EJt},-f~ttrJHt~*~·t1J)Et}[,:}, lOg/min Bf.J~&1JIJAfLl1L11.1*¥~, NmLli1ll'r.& 90°C, ~tJJ~& 
7'J 1600rpm, ~t}] 40min, ~)§' R#t, ~~vtr~~~$;/Jl]A, mt-'F~&A 1800rpm, 3min J§', :lit 
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1-r * liPflJ :!:51 J:uL * ffi %, {tf: 1'J 90 °C 15F: t!! 10m in, :!:51 Iut lli jJ 1'J 120 bar, J§ it!:1-r iirn,t, 14-!P o 
[oo56J *~JJmf!itl~ftLl1~1¥.J~~-=F~:tlHfHiJJ :[gj%1iJJ 46. 9% ;,}ji'tIDJ 20. 2% diEIJ:ut 14. 7%: 
pH 1'J 5. 6, s5t!::r:1'J~JJX7t~~ftLl-=F~J:ut_S_,tt~.B'-Js5J"-l:to 
[0057] ~nfilfJtl 3 

[0058] ~*41Nc:n : 
[0059] 

~*4frft~ ?i_m. wt% 

~tim 1ra li,,U~ ½\.m4m 20 

AR~l:3~ 11 

~:§;f;j\'iJlffi 5 

a%' 
_iL.;fJ<. 5 

131!YtJ! 5 

1t:f:I--nn. 1. 8 

~~ 1.0 

•,xx,~ tt1mn~iw~@~ 0. 5 

w~W-F@~ 0. 5 

~1_\L~ 0.2 

SJ:l~ 0.2 

tj1p4'-~ 0. 1 

71( 49. 7 

[0060] 

[0061] ~ 5t~:ff~;J,&J ¥ES~,)jl't5t~1iJJ:frlla~ 80°C, Jlttla&r" 15F=ff 30min, * [A] ll11iMI~ti, ~ 
ti~&7'J 150rpmo J§~;ffJ¥L,X1, ~ 1timiji'tJlnfflU'i~, w~JJ'lJjllj~, -t-tft~, SJH1,~l4-~:l:5J~li~, 
7}(fm~~ 80°C1JllA EI-iiYffiffimt1-, 1=j _t;r;;t)jl'tfln1i~, ~tJJ~&1'J 900rpm, fftia11'sJ1'J 30mino 
~~:ff A£~ El~,£3ffijffil:J 4g/min 1'1"1~&1JllAiLllL1,t1*¥~, ~ftLllla& 80°C, ~tJJ~& 
1'J 12oorpm, ~tJJ 30min, ~J§ £9-R, it~,i~~~$1JllA, ~ti~&1'J 1600rpm, 4min J§, it!:1-r 
* ffi;f1J:!:51J:ut, * ffi %,{tf:1'J 65°C15F:tla 20min, :l:5JJ:utllijJ 7'J 150bar, J§it!:1-ri#.~, 14-!P a 

[0062J *~nfilfJtl~ftLl1~1¥.Jf*~-=F~:tJHfJ.1iJJ :[gj%'.Jm 43. 9% ;}ji'tfln 20. 8% :~EIJ:ut 8. 7%: 
pH 7'J 4. 5, B * !::t1'J:8-JJX5t ~~ftLl-=F~m;,~,_S_l'l'-]s 5J"-!::r: 0 

[0063] ~nfilfyti 4 

9 
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[0064] ~f41Nc7J : 
[0065] 

J]t¥4tr!1~ 15_m. wt% 

~1,t*tnra 20 

MJW-J:R~S;fil 5 

M JW::rt 1:: ~ s ;fil 5 

Pill AA E 1stt 480ppm 

/J\ ~ 32: 'ti JJEt5J' 3 

itJili: 0. 7 

,lif.f~I:? 0. 3 

Witi•it@~ 0.2 

---!2t1~ 0.2 

)1\$5-L~~ 0.2 

Pillt11s~ 0. 1 

7K. 65. 3 

[0066] 

[0061] l§l5t~~~1-t*f-Hmfr11lll.~ 80°C, .tltillll.&~{~Hif 25min, *~a11-'F~ilf11tJ-'¥:, mf'I':~& 
-:tJ 300rpmo J§~~~'fi-1¥ i=Jjllj~, ir~Jil't, T1iz:ij~, J1l~J_=zJ1x:, PiITtiz:113 ij~:l:5J~fm~, 71(-fJJtt!~~ 80°C 1Jo 
APiiJ1Jr E ittmfflf, ?t€ ~ _ti£Jil'tJDHm~, ~tJJ~&-:tJ 12oorpm, fffia1 fsJ-:tJ 5mino ~~~~fflf 
:AR~ El;J,L ~fflfft:1-:~ El;J,L /J,£~'f1JJE~ l2J, 4g/min st~&1JOAiLllL1t1*~q:i, ~#JLlillll. 
& 80°C, ~tJJ~&-:tJ 1800rpm, ~t)J 25min, 1'tJ§ R#t, $JiR~$1JOA, mt-'¥:~&7'1 1400rpm, 
4min J§, i!ttr5R ffi;f1J:l:5)}3l O * ffi ~1!:f:-:tJ 65 °C{~11lll. 20min' :1:5) J]nffjJ 7'J 200bar, 5RJ§i!ttrill~' 
,~!Po 
[0068] *~JJfilWtl9=1#JLl1~~Y*PK.Ti!fi§:tJHfJ.tm :[f!!%'.Jm 34. 5% ;)i§')W 20. 7% ;~Elm 7. 2%; 
pH 7'J 6. 0, s ?Ht-:tJ :8-JvG?t S~#JLlTJ!fi§ J]n;,~,; sts )J\. !::r 0 

[0069] ~]Jfilfytl 5 

[0010J ~*-l@c1J : 
[0071] 
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@:'f+l''F:'R ~_m wt% 

t¥E;f9WJ1=im 10 

tlfiffiI±I 8 

jcII~s~ 4 

ttt!Uis~ 2 

s liY:tm 4 

/J\ ~~'t':ljJE;fu' 3 

tr~~ 0.8 

~~ 0. 7 

~n~ 0. 3 

~~ Z.'.l:fhu ~ WJ Jiff@~ 0.4 

--12 tiz: llll 0.6 

mu.m,_rr.~ 0. 3 

j'f@:~ 0.4 

71<. 65.5 

[0072] 

[0013J l§l 5t~i ~i,&J 1= im, tm ff 1m frl!lL~ 80 °C, .ll:U!!& r 15iU~ 18min, # P3 a11-'F ~,dHVtt J'I':, 
i'.9.tJ¥~&7'J 150rpmo J§~ili~A~ ,~~ Z...#ff w ~WJJlttj!lj~, ~1JLmt,lUtlRmt, ~~Mt:l:~~1m 
'21, Jtt.mm~ 80 °C 1JoA~iiJJl:Jr Eittffiffff, 1=j _tj£ij~Jw1m'21, ~tJJ~&7'J 1200rpm, fftf S1fsJ7'J 
15mino ~~i 7Cli~ EPl,t, ~%tJ~~ El~, /j\~3t·fiiJE~ 12), 2g/min B'-1~&1JOAiU1L1,t1*~ i:=p, 
NmLlr!!& 80°C, ~tJJ~&7'1 12oorpm, ~tJJ 20mino ~J§tr:t1t~, it1,'l;:~ffi3fmA, i'.9.tJ-'!':~&7'1 
12oorpm, 4min J§, nt1T* ffi:tP:l:~1uL *Tif ~1Lt7'1 140°C15iH!! 2s, :l:~3tlliJJ 7'J 50bar, J§n!:1i 
rm~,1~tP 0 

[0014J *~JJfilWtli:=pftLl1~B'-Ji*PKTJ!fi§:tJHfJ.tm :[f!!%'.Jm 33. 1% ;A~@ 18. 6% ;~El3t 4. 5%; 
pH 7'J 5. 2, s fHt7'J :8-JvG?t S~mLlTJ!fi§ 3t;,~,; B'-18 )J\. !::r 0 

[0075] ~]Jfilfytl 6 

[0016J ~:¥-~l-lfcl.1J : 
[0077] 
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~:¥4lrfi~ 1'5liwt% 

~1t7CRYffi 15 

~;,17 
£l7K 20 

!'reJilJ¥7CR~ 1:3~ 9 

idlf:&: 260ppm 

tP!;#iA1t3s:*~ttiJE~ 6 

~1a;: 0. 7 

~~§' 0. 3 

m~@~ 0. 3 

+tit:~ 0.2 

Sjj~ 0. 1 

Jt~.~ 0. 1 

7]( 48.3 

[0078] 

[ 0019 J ~ 5t: ~~~ 1-t A i=z}ElJ 3t 1lllL¥ 80 °C , J1t 1lili& r {51?:ff 18m in , 3t IAJ a1 f-¥ ~m iv.t t-¥ , iv.t t-¥ ~& 
7J 150rpmo J§~~ntffii1'i~, 11~mr, ~tilJBl, ~JUx, :.liJJJx:tt~fi~, 7J(:f,m:m_¥ 80 °C 1.JOA~lHI 
1~ffllr-, ~J§ l=j _tj£~~JWYi~, ~tJJ~&:fJ 1200rpm, fftfa-ffs]:fJ 15mino ¥}~~~fflfAR~El 
~-tJ1'fi5JH,t,:=E*~'t1J)E~~ 3g/min El"I~&fJOAfLljLiL1*¥~, ~mLl11a'r.& 80°C, ~tJJ~&:fJ 
1800rpm, ~t}] 35mina ~J§~~it~~$;1JOA, iv.ttf~&:fJ 1600rpm, 4min J§, illiT* ri[;f;IJ:f:)J 

mo * Ti[ ~1!:f: :fJ 140 °C {51?:f!l'r. 7 s, :t5]J1Jt8s.JJ :fJ 150bar, J§illiTiiE~, ,t!P o 

[0080] *~JJl!i{Jtl ~mLl1ijE1".Jf*ttTWt:tlHRtm : [gj%'.Jm 32. 9 % ;~~JW 15. 7% di Elm 8. 0 % ; 

pH :fJ 5. 7, s :5t!:t:fJ*$::5tS¥tmLlT~m;,~,;B<Js ?J\.bro 
[0081] ~JJl!ifJtl 7 

[0082] JJJr4re::1J : 
[0083] 

~f4ff~ 1'51i wt% 

~1t7CRYffi 12 

7C£LYH1 4 

12 
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AB ~Sf5J 5 

j:l!l~j(ijil! 4. 5 

?le 5¥ m 11' 10 

=l(ffi::Jm 80ppm 

A~ p<\.JlJF;j,4 0. 5 

~:±f-. J:IU 1.0 

·~Hl:f 0. 3 

1'j'r_, ~, =· tt 1ra .ijl:f 1w ~ @~ 0.4 

wU ~RH2 0.2 

JTL8~RMl 0. 1 

+1_\[Ml 0. 1 

w~~ 0.09 

7.K 61. 81 

[0084] 

[oo85J ~ 5'c~i~1,tp:.52183, AlitEB-frrlfil.~ 80 °C, 11:UH&~ {~N 18min, * IA] Si{-¥ rmffl:J-'I'=, 
ffl:J-'!'=J£:&7'J 150rpmo J§~i~ij~, 1¥, ,xx, - 1nm ij~JW~jllj~, wU NRMt, JTlJFRn~, ~tirn~:l:):J~ 
imi5-, 7J(t,mfil~ 80 °C 1JOA - ffl.nt¥m~%'.fo~, ~J§ 1=J _t~Ji~!Wimi5-, ~tJJJ£:&7'J 12oorpm, Nfi 
S1 l'sJ 7'J 15mino ¥}~i AR~ a~, £3¥~ .. t'fl'J ~ 4g/min BI.JJ£:&1JOAfLllL1,tf;,is:* 4', ~mLlrlfil.& 
80°C, ~tJJJ£&7'J 1800rpm, ~tJJ 25mina ¥}~iit~, LU~~JJOA, ffl:J-'!'=J£&7'J 1500rpm, 4min 

_J§, :itl:1i* ffi;fO:hl)JJ}L * ffi ~{tf: 7'J 140°C {~tlfil. 5s, :f:):]HftffjJ 7'J 150bar, ~J§:J-'!'= A:lffi,ft:kJ~;fO 
-+.--cctt lvll:J1±$~( ,,~;,tb ·~+p 
./\.~}Xi., 1/f'-IJ'-'t, il"E'..:;pC .,t-z A 0 

[oo86J *~JJm1Jtl4'mLlf~l'l"11~~Tl1mtlHf,J,1PJ :[!Iu%4Z'J 37. 9% ;Ji~@ 16. 8% ;~B.&t 4. 5%; 

pH 7'J 5. 5 ' B * !::~ 7'J ~ nx; 5t ~ ¥} mLl T l1m m; ,~,; 1'1"1 B 5t !:t 0 

[0087] ~JJmf:Jtl 8 

[0088] )]~)¥41fc1.1J : 
[0089] 

13 
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-=1s.*1ra 5 

~~7:R~l:3~ 18 

l!JJ#Jl {,t-=Is.*~ti rJEf;} 5. 5 

~3¥tMfilr 4. 5 

l:311Ytm 8 

k::1:1--_ITil. 0. 7 

• , xx, ~ tt rm mt JW ~@~ 0.4 

~~§' 0. 3 

l!t:tm@~ 0. 3 

-~~ 0. 5 

S}J~ 0.2 

--t-Jil.~ 0. 2 

w~~ 0.09 

7}( 46. 31 

[0090] 

[ 0091] ~ 5'c ~i ~ 1,t * if 183 , ~ * lm -fr rlllL¥ 7 o °C , 11:Ulll'r. oc ~ {~ N 2Om in, :ff IA] S1 f-¥ rm ffl :J-'I'= , 
fflt'i':~OCA 2oorpmo J§~ilfl,)\;{, ~ tt~mJ31ilW~I~, li~A~ .. ~mtl~, j/t~~:x: .. Sli~:x:, -t-til~:x::l:s:J~ 
¥mi5-, 7J(t,mfil_¥ 75°C1J0A E!i)ffimfflf, ~l:cj_tj£Ji~IDHii5-, ~t:JJ~OCA lOOOrpm, ff~iail'sJ 
7'J lOmino ~~i-fflf AR~ El~' t,m~J{,t~*~'riiJE~' ~3f~Jjfi1f ~ 3g/min 61~0C:IJ0AiLl1L 
1,t1;t*cp, NiMrlll'r.oc 7O°C, ~t:JJ~OCA 1soorpm, ~tJJ 4Omino ~~iit_tt;:, w~~1J0A, ffl:J-'I'=~ 
OCA 1600rpm,3minJ§,:itt1T*ffi;;f1J:l:s:J~a *ffi~147'7 80°C{:!;iHlll'r.15min,:l:s:JJ]n:fujJ7'J lOObar, 

J§ :it!: 1f ill~, ,4-!P o 

[0092J *~MHJtlcpftLl1~61~~T~·f:ltfJ,4i8 :[gj%4i8 52. 3% ;Ji~JW 16. 1% ;~EIJ1n: 11. 7%: 
pH A 6. o, s 51- l:t A~ fflG5J'- ~ ~ ftLlT ~ J1n:]L~,; 61 s 5J'- l:t o 

[0093J ~x~~M!:Wtl 1 

[oo94J xt*1t s}j 61~~T~-t:ltWlo/J ( ~Jlffifytl A1Ytl ) :itt1f J1n:tz:J~!£~:rft#fr, ~ T~f,ffl:W)1HJ:WJ 
~' ,~,mM!~JC:WJim:WJ~, casarel li mascarpone ;;f!Jjt S}j-fi!pJtfflG-tf::WJ~{i::xtJffi a 

[ oo95J m :rJ;J 11Jiu i:i\ 1J1t : 
[ 0096 J )]}t ;j;1;J ilJitl 1,,)\ ill rl t:l m A D A£ 61 Pli ofi ;IE z9j , xt f=f: &b :it!: 1T lli %'f ' ill rl Jf- ffi $tu ti::\ m t-fu ilJitl 1,,)\ 

s~, 51--tfr®!oc, ~~·t1: ,fi1i~-ri~J1n::r1;Jt~·ri o Jifr~f=f:&blttf=f: J§ _¥11Jitlti\ITTf:l:s:J~JE~jj5(:'i=-=f 0°c ~ 
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4 °C1;J(ffi~ 12),IDJ 1tt1a~xtF&bm:l:-tl!F":t~n1nJ O wtt1JJ1H:i\1X crA-LH ~ > ~~W::'i= :1JJ1t~li wr~ 
!k r~it~ 1. Omm/s :1JJ1Ui:i\it~ 1. Omm/s ;1JJ1H[J§~!k@lfiit~ 2. Omm/s :1JJ1Ui:i\lfe~ 10mm ;~ 

RJJ 10g :~!k~~ p/250 

[0097] TPA SI~~~ : 
[0098] CD~~ :TPA SI~:m~ lli%'i}EJJJ!~ B"J~:AiJffi N *1r,, *1r,-=f-~B"J~~fi~ o 

[oo99J ®~tn1 :~!k r1fttfi~1tJJ SI~£5atfsJ$mm%$:ITTlll!ffifR*:1r,, OOfRffi~/J\ 
~~~uo 

[0100] ®5fi1t3gtt :~!kL1fttfi~5t:jJ f±±J~-'=cja,f fsJ$mm%$:l'l"JtlllffifR*:1r,, ffif,Qffi~A, 
5ti1i~~A, UJlOfia,f D ij~B"J~:©:~~~ 0 

[0101] ~JJ1Ui:i\ti1f :5'Hi:,:3R.r* L 

[ 0102J * 1. ::f ~ F &b ITT J1lt tjg iJJlU i:i\ ti1f ~ 
[0103] 

~YlH:i\ ff J:fb 1ijif!t (g) 

--¥~~MiffiM~ 38 

,~, iJch!li! ~JC M im M ~ 52 

casarelli mascarpone 27 

7G SJ:11§!~ f& tf: M ~ 41 

3c:mlHJtl 1 36 

3c: ti fJtl 4 40 

3c: m!HJtl 5 28 

~PK'l'i (g • s) li1i~ti (g • s) 

445 309 

589 412 

356 288 

496 372 

428 291 

461 363 

342 265 

[ 0104 J EB L * 1 B"J iJJlU 1,J\~ ffi PJ ~Q : * 'it ~ ~ J1fil 1JU mLl 11f!f. B"J ~PKT~ tf ffi 4m ff p~ , J1lt tzJ *'r 'fi 
-'=cjrpi§ ITT~ mLl~u-=f-W~, ~mLl~PKT~~ffit§ 3' jtJt¾*m!!1¥Ll 4, ~7r,1Jt ~ E1"11~ui~'fi, ti 
:zls:'fe:.~ITT~u-=r~mmw~~N~~M~*o 
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Patent & Utility Model Numbe1· Sear-ch 

( Selected Gazette 

JP,53-115846,A 
............ ..., 

Im.or.el 

.i.:t~m;~ DETAILED DESCRIPTION 

*NOTICES* 
JPO and Ill!PIT are. not re5porisible for any 
dami19es 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 flescription 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\.-~lopment of the arhficla! color agent of a prot~in di~t artSde that has five pi·grnents to 
salted s...~!1non roe,. cod roe-, me, etc h:ow much are demanded strongly. 
Th€ in· ... -entor Ss an arornatic-amino-acSd de:rivatlve whir:h finds out that different ~ . .,.. . .,.._"!<" -like 
amin:o # ~~~_.,.._.,.._1'" can use aromabc amino 1MJ ~~~_.,.._.,.._.,.._1'"-1'" as a protein: prize a-rtificSal co:lor 
agent,. and l.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:tldin:e are raised. 
As for the an:::,rn3'Uc-amirm-a:ci<l derivative 3nd different **""""' -!Eke an1iE"R:< 3,cjd 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* There Cs no restn:cbon m the stn .. n:ture of other above-m.antConed 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 a~ arnin:o group{ hydrogen 
atoms, such as ae:tlabon, 1nay be cani·ed out. 
PnJtei~ di,et arbde 100 made into th€ L object using the amino ar.:td deri\.-ab1,,1e used for the 
pre-Sffi1t in\,.~nti-on as an attifir.:tal color agent? In addition, St is at the five- to st 50 mirnmo! i1~ 
the- direchons fo~ use face a metaph,or preser\.-Sng i~ 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 rnade a drop 
liquid condition, and m.oy inject into th€ inside of foodstuffs -- -.--.- -- ~~ -- the protein diet 
arbde may b£ dipperl into the amine acid derivative sn!ution, 
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., dib.utylhydroxyto!uene, and 
b Ll ry!hydroxy a nisole. 
\~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 
(furrih,e.mocruurne} an:d the ten,ehna:5ee-nl.e b'l air o.x.idatinn c..a~ be avoided duri-ng !i.ght and 
s1:orage,. FERIHEMO chrnrnimn ge-ne-ratlon ability to MACHIN {hernatint a 1netmyogJobSn 
(1netMb),. an{~ urea den:aturati-on rnyog:tobin: was ~~~-.,..{ed) in the- te5t tube to th:a:t of each~~ 
ami~,o 1111 conductor~ 
A FEf.UHEMO r.:hrorniurn g.eneratinn ability test result with comp!etinn-.of-the-·work 
den.oturabon nl~'ogl·obin of an amino ar.:td derivab1,,1~ is shown in Tabte 1 as th~ example of - ~ 

and tt ts 9. 
In the PH vote- 7 ,0,. tt ca-!cutated to what tlrn:e the- absorpt~on: value in:crnas,erl the wavele~,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 turne:d out that no an1ino acid <lefr• .. •atives oth:er than an on.a or m:c,re-tab!e e::-::an1m.ahon 
end~ aromatic-am,ino-acid ***>i<o.>:*: or a different **""""--hke an1mo ltfderi·vahve g.an,e.rate 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 prntected does not g,en,e.rate red R::RIHEMO r.:hromiun1. 

Page 1 of 2 

Pra1,,1ious Docl:Jmen:t 1/1 Next Ool.umer 
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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 
befon=- h.e.at-treatm,ent,.. wh,e.n -t.mi:n,~ an amirm acid derivati~e fur Vih3t the rn3,rn:1:factucing 
stage of marine paste pmd:Llc.ts, such as """"·, ta:kffi h.eat-treutrnent,.. and heightE-ning the 
cr,l,oring 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 inside 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. 

[Trarislation dor,e. J 
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Abstract of JPH08140627 {A} 

Page 1 of 1 

PURPOSE: To obtain a herne 1n:m containing food useful for preparation of curry, etc,, 
v .. iithout !os1ng color tone and f!avor essential wi 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 garHc and blending fats and oils such as com oil or starch 
such as '-iVheat flour there\Nith under heating_ 
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A23L1l30 

Global Dossier 

PROBLEPA TO BE SOLVED: To provide a food materlal containing a high density 
heme iron of '-<Vhich co1or 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 \\<'1th 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 density heme iron of '-<Vhich co1or 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 rnateria1 
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. 
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Soy/Milk Cheese-type and Yoghurt-type Products and Method of Making 

Field of the Invention 

The present invention relates to soy/milk gels useful for making soy/dairy 

products. In particular, the invention relates to a soy/milk cheese-type product which 

is a blend of soy milk and milk and also relates to a soy/milk yoghurt type product 

which is a blend of soy milk and milk, both such products made from a soy/milk gel. 

The invention also relates to methods for the preparation thereof. 

Background of the Invention 

Soy products are becoming increasingly accepted by consumers due to the 

health benefits associated with the consumption of soy protein. Soy ingredients are 

widely used in a number of food products as they have good processing 

functionality. The protein obtained from soybeans is easily digestible, and thus it is 

valuable as a substitute for animal protein. Soy products containing high proteins 

have been associated with cholesterol lowering abilities. Furthermore, soy contains 

isoflavones which have been shown to be beneficial in the prevention of 

osteoporosis and inhibition of spreading of various cancers. Soybeans incorporated 

into food products could substantially lower the cost, while delivering the benefit of 

increasing the nutritional value of the final food products. 

In the past decades, many attempts have been made in the production of soy 

cheese using soy milk. Examples of apparatus and processes for the processing of 

soy and or the production of soy milk may be found in U.S. 5,183,681, U.S. 

5,270,450, U.S. 4,906,482, U.S. 4,971,825, U.S. 4,971,810, U.S. 5,077,062 and U.S. 

5,137,736 (the disclosures of which are incorporated herein by reference in their 

entirety). Examples of soy cheese processes are found in U.S. 6,495,187, U.S. 

6,455,081, U.S. 6,413,569, U.S. 6,399,135, U.S. 6,383,531 and U.S. 6,254,900 (the 

disclosures of which are incorporated herein by reference in their entirety). 

However, in most cases the soy cheeses are not commercialized to any extent 

because it is difficult to obtain a soy cheese with body and texture comparable to that 

of natural cheese. There are large differences in the structure and processing 

functionality between soy proteins and milk proteins, and therefore it is not possible 
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to obtain similar textures with matrices composed with soy protein. In addition other 

functions of the cheese, for example, crumbliness, color or meltability are also not 

matched with tofu like products. 

It is therefore desirable to develop a soy milk cheese product that overcomes 

at least some of the deficiencies of the prior art soy cheeses. 

Summary of the Invention 

Novel soy/milk gels are provided that are used to make soy/milk cheese type 

products. The gels are also suitable for use to make soy/milk yoghurt type products. 

The present invention in an aspect provides a novel soy milk and milk cheese­

type product (herein referred to as "soy/milk cheese-type product"). The soy milk 

and milk cheese-type product is a combination of soy milk and milk that has been 

simultaneously gelled (co-gelled). The soy milk and milk cheese-type product is a 

soy/milk curd that can be used for a variety of soft ripened cheese products, having 

good texture and body characteristics. The soy/milk cheese-type product has a 

favorable texture that is comparable to commercial regular cheese products, and has 

a synergy of health benefits associated with the presence of milk proteins, soy 

proteins and isoflavones. 

The invention in further aspects provides a novel soy milk and milk yoghurt 

type product (herein referred to as "soy/milk yoghurt-type product"). The soy milk 

and milk yoghurt-type product is a combination of soy milk and milk that has been 

simultaneously gelled ( co-gelled) and then syneresis (water released from the gel) is 

minimized such that the soy/milk gel retains a high water holding capacity to have a 

consistency of a yoghurt. 

The invention also encompasses a novel method for making the soy/milk 

cheese-type product and the soy/milk yoghurt-type product of the present invention 

whereby acidification of soy protein and renneting of casein occurs simultaneously. 

These two gel forming processes as combined and occurring essentially 

simultaneously lead to the formation of a soy/milk gels used and then treated to 

make either a cheese-type product (soy/milk curd) with desirable properties or a 

yoghurt-type product with desirable properties. 

According to an aspect of the present invention is a soy/milk cheese-type 

product. 

2 
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According to another aspect of the present invention is a soy/milk cheese-type 

product having desired hardness, springiness, cohesiveness and chewiness similar 

to a milk-only soft cheese. 

According to an aspect of the present invention is a soy/milk curd. 

According to an aspect of the present invention is a soy/milk yoghurt-type 

product. Said soy/milk yoghurt-type product being similar in characteristics to dairy 

type yoghurts. 

According to another aspect of the present invention is a soy/milk yoghurt-type 

product having desirable hardness and water holding capacity similar to a milk only 

yoghurt. 

According to an aspect of the present invention is a soy/milk gelled slurry {gel). 

In aspects of the invention, the novel soy/milk gelled slurry (gel) can be treated 

to provide a cheese-type or a yoghurt-type product. 

According to yet another aspect of the present invention is a soy/milk cheese­

type product comprising mixed gels of rennet coagulated casein micelles and acid 

coagulated soy protein. 

According to still another aspect of the present invention is a soy/milk cheese­

type product comprising gel structures of strands of interacting soy protein and milk 

protein. 

According to yet another aspect of the present invention is a soy/milk yoghurt­

type product comprising mixed gels of rennet coagulated casein micelles and acid 

coagulated soy protein. 

According to still another aspect of the present invention is a soy/milk yoghurt­

type product comprising gel structures of strands of interacting soy protein and milk 

protein. 

According to another aspect of the present invention is a method for making a 

soy/milk cheese-type product, the method comprising: 

(a) mixing heated soy milk with cold renneted milk; 

(b) cooling and acidifying to cause simultaneous gelation of (a); 

{c) coagulating cooled (b) and setting; 

(d) incubating (c) overnight; and 

(e) dry salting (d) to form said cheese-type product. 

3 
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Alternatively, direct acidification of the hot soya milk may be effected. In this case. 

citric acid, lactic acid or glucono-delta-lactone (Gdl} is added to the warm soy 

milk/milk mixture first. 

In aspects, the method further comprises allowing the dry salted cheese-type 

product to dry refrigerated and then immersing in a brine solution. 

According to another aspect of the invention is a method for making a soy/milk 

cheese-type product, the method comprising: 

(a) mixing heated soy milk with cold renneted milk; 

(b) acidifying and cooling (a) to effect simultaneous gelation of the soy milk and 

the milk; 

(c) coagulating cooled (b) and setting; 

(d) allowing (c) to incubate overnight; and 

(e) dry salting (d) to form said cheese-type product. 

In aspects of the method, the acidifying comprises adding lactic acid, citric acid, or 

Gdl to (a). In further aspects, the acidifying comprises adding lactic acid-producing 

bacteria to the cold renneted milk prior to mixing with the heated soy milk. 

According to another aspect of the present invention is a soy milk and milk 

cheese-type product made by a method comprising: 

(a) mixing heated soy milk with cold renneted milk that comprises an acidifying 

agent; 

(b) cooling to effect gelation of (a); 

(c) coagulating cooled {b) and setting; 

(d) allowing (c) to incubate overnight; and 

(e) dry salting (d) to form said cheese-type product. 

According to another aspect of the invention is a soy/milk cheese-type product 

prepared by a method comprising: 

(a) mixing hot soy milk with cold renneted milk; 

(b) acidifying and adding a firming agent to said mixture from (a); 

(c) mixing the product resulting from (b) for a time sufficient to cool (b) and 

effect simultaneous gelation of soy milk and milk; 

(d) transfer the product resulting from (c) into molds at a temperature of less 

than about 35°C; and 

(e) optionally salting (d). 

4 
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In aspects, the acidifying agent is a lactic bacterial culture. As the cold 

renneted milk heats when mixed with the hot soy milk, culturing of the milk takes 

place as the bacteria then grow and multiply and the soy milk gels simultaneously 

with the renneted milk. 

According to another aspect of the present invention is a method for making a 

soy milk and milk cheese-type product, the method comprising; 

- adding lactic culture to renneted milk and storing refrigerated overnight 

without coagulation; 

- adding hot soy milk at about 80-85°C and mixing during which time the 

temperature of the mixture cools to about 38-40°C; 

- slowly adding a gelation agent and stirring to allow the mixture to coagulate 

and form a curd; 

- incubating the curd overnight and salting; and 

- optionally immersing the salted curd in a brine solution. 

In aspects of the method, when a soy/milk gel is formed, the soy/milk gel can 

be treated such that the extent of syneresis is minimized so that there is a high water 

holding capacity. In this manner, the soy/milk gel with a high water holding capacity 

has a texture more in keeping with a milk yoghurt product. 

According to a further aspect of the invention is a soy/dairy yoghurt- type 

product comprising mixed gels of rennet coagulated casein micelles and acid 

coagulated soy protein. 

According to another aspect of the invention is a method for making a soy/milk 

gel, the method comprising: 

(a) mixing heated soy milk with cold renneted milk; 

(b} acidifying and cooling {a) to effect simultaneous gelation of the soy milk and 

the milk; and 

(c) optionally fermenting (b). 

In further aspects, the method further comprises the step of decreasing 

syneresis to increase water holding capacity of said gel. The invention encompasses 

a soy/milk yoghurt product made such method. 

According to yet a further aspect of the invention is a soy/milk cheese-type 

product or a soy/milk yoghurt-type product, said products comprising mixed gels of 

rennet coagulated casein micelles and acid coagulated soy protein. 

5 
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Other features and advantages of the present invention will become apparent 

from the following detailed description. It should be understood, however, that the 

detailed description and the specific examples while indicating embodiments of the 

invention are given by way of illustration only, since various changes and 

modifications within the spirit and scope of the invention will become apparent to 

those skilled in the art from said detailed description. 

Brief Description of the Drawings 

The present invention will become more fully understood from the detailed 

description given herein and from the accompanying drawings, which are given by 

way of illustration only and do not limit the intended scope of the invention. 

Figure 1 shows the particle size distribution of soy milk (SM), skim milk (SMP) 

and a 50:50 mixture of SM and SMP determined by light scattering; 

Figure 2 shows acidification as a function of time for gels made with T1, T2, 

T5, T6, and the mixes of SM/SMP (50/50) with rennet or GDL without CaCl2. 

Treatment codes are defined in Table 1; 

Figure 3 shows averaged storage modulus (G') as a function of pH for gels 

made with T1, T3, TS, T6, and the mixes of SM/SMP (50/50) with rennet or GDL 

without CaCl2. Treatment codes are defined in Table 1; 

Figure 4 shows the average measurement of storage modulus (G') as a 

function of time for gels made with T1, T2, T5, T6 and the mixes of SM/SMP (50/50) 

with rennet and CaCl2. Treatment codes are defined in Table 1; 

Figure 5 shows confocal scanning micrographs of soy, milk and mixed 

soy/milk gels. T1 SMP, 2% protein, rennet; T2 SM, 2% protein, GDL; T3 SMP, 4% 

protein, GDL; T4 SM, 4% protein, GDL; T5, 50:50 SM:SMP, 4% protein, GDL, 

rennet; T6 50:50 SM:SMP, 4% protein, GDL. Bars represent 6 µM; 

Figure 6 shows syneresis of soy, milk and mixed soy/milk gels. Treatment 

codes are defined in Table 1; 

Figure 7 shows the textural properties of the soy/milk cheese-type product of 

the invention; 

Figure 8 shows SEM imaging of the soy/milk cheese-type product of the 

invention; and 

Figures 9A-98 show various process steps in the making of the soy/milk 

cheese-type product.. Figure 9A shows mixture of co-gelled soy and milk; Figure 9B 

6 
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shows the curd appearing separated from the whey after 30 minutes; Figure 9C 

shows curd poured into molds; Figure 9D shows curd incubated overnight at 30°C 

under gravity; Figure 9E shows soy/milk cheese-type product sample; Figure 9F 

shows the soy/milk cheese-type product salted; Figure 9G shows the salted product 

brined; and Figure 9H shows the soy/milk cheese-type product after two weeks. 

Detailed Description of the Invention 

Broadly stated, the invention is a novel soy/milk gel that can be further treated 

to provide novel and desirable soy/milk cheese-type products and novel and 

desirable soy/milk yoghurt-type products. 

The present invention in an embodiment provides a novel and desirable 

soy/milk cheese-type product that is similar to conventional milk based soft ripened 

natural cheeses with respect to taste and physical characteristics and yet provides 

additional health benefits such as reduced cholesterol and containing beneficial 

isoflavones. The soy/milk cheese-like product is a curd that can be used as a basis 

for a variety of soft ripen cheese products. It is believed to be useful for the 

manufacture of cheeses that are designated as "Soft" according to the CODEX 

General Standard for Cheese (A6) Firmness Designators. These include, for 

example but are not limited to, feta, cream cheese, fresh fermented cheeses, and 

surface ripened varieties such as brie and camembert. 

The invention also encompasses a novel method for making a soy/milk 

cheese-type product having similar physical characteristics to natural milk cheeses, 

but with novel taste profiles and a different protein composition. The novel method is 

based on creation of an interacting gel by virtue of having two gel forming processes 

(acidification of soy protein and renneting of casein) occurring simultaneously. This 

results in a novel soy/milk cheese-type product having rheological properties and 

desired gel microstructure and therefore being in the same product category as 

conventional type cheeses. 

Generally, the method comprises forming a gel from mixtures of heated soy 

milk (SM) and cold reconstituted skimmed milk (SMP). This is accomplished by 

adding heated soy milk to cold renneted milk and acidifying. In one aspect of the 

method, hot soy milk is added to cold renneted milk to which an acidifying agent is 

added (renneted/acidified milk). Gelling via acidification will not take place until 

mixing with the hot soy milk. The cold renneted/acidified milk does not gel until the 

7 
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hot soy milk is added thereto. In another aspect of the method, the acidification is 

done by adding an acidifying agent to the mixture of the hot milk and cold renneted 

milk. Still in another aspect, the acidification can occur by directly acidifying the hot 

soy milk via acid fermentation, by addition of calcium and/or magnesium, or by 

addition of citric, lactic acid or Gdl. 

Acidification with the use of lactic culture to the cold renneted milk as the 

acidifying agent occurs as the temperature of the mixture warms as the lactic culture 

will grow in warmer temperatures only, reaches to about 40°C or less. Mixing the hot 

soy milk with cold renneted/acidified (i.e. cultured) milk brings the mixture to a 

temperature that affects the gelation process of both the soy milk and the renneted 

acidified milk, causing both to occur simultaneously and to interact to form a mixed 

gelled network of the two proteins, and a gelled slurry. Culture then occurs with the 

warmer temperature of the gel. To aid in the gelation of the soy protein or the milk 

protein a firming agent can be utilized while stirring is maintained. This gelled slurry 

is then allowed to set to form a curd which is poured without breaking into a cheese 

mold and incubated overnight at suitable temperatures, depending on the starter 

culture used. The curd may then be pressed and/or dry salted by rubbing all sides 

of the curd surface with dry salt, to allow for some syneresis to occur while 

refrigerated. The curd is turned a few times. After a couple of days the salted curd 

may be immersed in a brine comprising salt and stored at suitable cool temperatures 

of about 4°C. 

It is believed that gelation of both principal soy globulins, p-conglycinin and 

glycinin is induced by the addition of the cool renneted/cultured milk (but not yet 

coagulated) to the hot soy milk. During cooling, soy proteins rearrange mainly 

through non-covalent interactions, causing stiffening of the gel network. Gelation of 

heated soy milk can be effected by quiescent acidification via acid fermentation or 

addition of glucono-delta-lactone which slowly converts to gluconic acid when 

dissolved in an aqueous medium, or by addition of ions such as magnesium or 

calcium. The gelation of soy proteins occurs because of charge neutralization, and 

bridging by cations present in the serum phase. During acidification from neutral pH, 

coagulation begins at about pH 6.2. The principal milk proteins, caseins, can be 

coagulated by acidification to pH less than about 5.0 or at higher pH values (lower 

acidity) via enzymatic coagulation, namely, renneting. Soy-dairy mixed gels with 

differing functionalities can be created by combining coagulation (i.e. gelation) of soy 
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proteins in the pH range of about 5.2-6.4 and rennet coagulation of caseins. These 

gelation processes are made to occur simultaneously in the mixed gels and without 

being bound to theory, three gel structures are possible: (1) a gel structure formed 

predominately of soy proteins with coagulated caseins as inert (not interacting with 

the soy protein) particles within the soy gel matrix; (2) a gel structure formed 

predominately of renneted caseins with particles of acid coagulated soy proteins as 

inert particles within the milk gel matrix; or (3) a gel structure formed with interacting 

soy and dairy proteins. 

In further embodiments of the invention, the soy/milk gel made from mixtures 

of heated soy milk (SM} and cold reconstituted skimmed milk (SMP) can be 

processed in a manner to provide a yoghurt-type product. In this aspect (see 

example one for a non-limiting example) the gel is not subjected to syneresis or 

minimally subjected to syneresis such that a high water holding capacity is provided. 

In this manner, novel soy dairy products can be made that are comparable to milk 

yoghurt products in texture, and yet have the benefits of soy. 

The soy milk can be purchased or made from dry soybeans. The soy milk is 

typicaly filtered to eliminate fiber material. A soy protein extract as a base for the 

process may also be made from mixing soy flour (dehulled soy flour or defatted soy 

flour), soy powder, soybean flakes, soy concentrate, and/or soy protein isolate with 

water. In general, any source of soy protein can be used in the present invention as 

would be understood by one of skill in the art. The soy milk may have a 

concentration of up to about 10% protein and in aspects about 3-6% protein. If 

soybeans are used as starting material, then the soy milk should be heated to a high 

enough temperature and for a sufficient time to denature any anti-nutritional 

compounds (such as trypsin inhibitors). If soy protein suspensions are to be 

prepared, then heating is desired to solubilise the proteins from the powder. Suitable 

temperatures are about 60°C to about 95°C for up to about 10 minutes. One of skill 

in the art would recognize suitable temperatures and times. The heated soy milk is 

then prepared and ready to add to the milk. 

The milk used in the present invention may comprise from about 0% to about 

10% fat and in aspects from about 0.5% to about 5% fat. It may be desirable to use 

milk with a low fat content and optionally add fat from other sources. In the present 

invention skim milk is used in one aspect to reduce the fat content however, it is 

encompassed that higher fat milk including homogenized milk can be used as is 
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desired and understood by one of skill in the art. It is expected that the addition of 

fat to the mixture may improve the appearance, texture and mouth feel of the 

cheese curd. Any type of milk that could be used in cheese making can be used as 

understood by one of skill in the art. The milk used may be from different sources 

such as for example pasteurized cow's milk, buffalo milk or goat's milk (including 

mixtures thereof) that is kept refrigerated at about 4 ·c. 
The milk is prepared for adding to the hot soy milk. To cold milk diluted rennet 

(125µ1 concentrated Chy-mx Extra rennet Milwaukee, WI U.S.A.) is added and then 

the mixture stored overnight for the rennet to go to completion. The amount of 

rennet for use is understood by one of skill in the art. In aspects, the concentration 

of rennet for use can be about 0.01-0.002IMC/g. In aspects the amount of rennet for 
use may be about 0.020IMC/g, sufficient for the renneting reaction to reach 

completion. Indirect acidification (i.e. culturing) of the cold renneted milk is performed 

microbially by the addition of a starter culture of one or more lactic acid-producing 

bacteria to the milk, and then allowing the bacteria to grow and multiply (culture) 

when the mixture is warmed by adding to the hot soy milk. Milk with lactic acid­

producing bacteria added thereto is referred to as cultured milk herein. In one 

aspect of the present method a freeze-dried concentrated lactic cheese culture 

(Choozit MA 16 LYO, Danisco France) is used at a dosage of about 0.625DCU 

(0.005%) bacteria per 10kg/milk. One of skill in the art would recognize that a variety 

of bacteria can be added that impart a desired flavour and other desired character to 
the final product. For example, lactic acid cultures and suitable adjuncts such as 

probiotics and flavour enhancing cultures can be used. Probiotic cultures may be 

selected from the group consisting of Lactobacillus, Lactococcus, Streptococcus, 
Bifidobacterium and combinations thereof. Once renneted and cultured (i.e. 

acidified), the milk is kept cold until ready for mixing with the hot soy milk. At this 

point the renneted and cultured cold milk has not coagulated. Alternatively, direct 
acidification may be used instead of lactic acid bacteria. In this case. citric acid, 

lactic acid or glucono-delta-lactone (Gdl), for example, is added to the warm soy 

milk/milk mixture. 

To effect simultaneous gelation, the cold renneted milk is mixed with the hot 

soy milk causing the temperature of the soy milk to quickly decrease and the 

temperature of the milk to quickly increase to less than about 40°C. At this 

temperature, the lactic acid bacteria are able to grow and thus act to acidify the 
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mixture. Alternatively, if lactic acid bacteria were not used, direct acidification may 

be done by adding citric acid, lactic acid, or Gdl directly to the warm mixture. 

To increase gelation of the soy protein, firming agents may optionally be 

added to firm the curd. Preferably, calcium chloride is added to help gel and form a 

curd and can be added in amounts of from about 0% to about 0.5%, in aspects from 

about 0% to about 0.2%. In aspects, MgC'2 (0.25g/ml) is slowly added while stirring 

the gelling (coagulating is synonymous) slurry. After stirring, the coagulated mixture 

is left undisturbed to set for a sufficient time to form a curd and incubated at a certain 

temperature for sufficient time to develop the required acidity. The quiescent time for 

curd formation can be up to 60 minutes or so as understood by one of skill in the art. 

The gelled curd is poured into a mold and incubated at about 30°C or higher, 

overnight after which dry salting of the curd takes place. The temperature will be the 

optimal growth temperature for the starter culture employed. The dry salted curd can 

be partially dried for days and refrigerated. To maintain a soft ripened cheese-type 

product of soy and milk, the drying curd is not subject to pressure. To form a firmer 

cheese-type soy/milk product pressure can be applied to remove more moisture from 

the product as it dries. The salted cheese-type product is then optionally brined and 

stored. 

The invention provides the above and below described methods wherein said 

soy protein is present in the final soy/milk cheese-type product in amounts of from 

about 10% to 60% by weight, and preferably from about 15% to about 50%. By 

"percent" it is meant weight percent based on the calculated amount of casein solids 

in the milk. Milk is present in amounts of from about 10% to about 90%. 

Ingredients may be included in the slurry such as, but are not limited to, non­

fat dry milk, a milk protein, an acidity regulator, an acid, an anticaking agent, an 

antifoaming agent, a coloring agent, an emulsifier, an enzyme preparation, a 

flavoring agent, a firming agent, a food protein, a gelling agent, a preservative, 

sequestrants, a stabilizer, a starch, a thickener, an oil, a fat, a cheese powder, a salt, 

a nutritional supplement, an acid, an enzyme, a neutraceutical, a carbohydrate, a 

vitamin, a mineral, soluble fiber sources. Examples may further include procream, 

whey cream, a dairy solid, and foodstuffs of vegetable, fruit and/or animal source. 

The foodstuffs may include fruit, vegetables, nuts, meat, and spices, among other 

foodstuffs. 
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Depending on the character desired in the end soy milk/milk cheese-type 

product, a sweetener or sweeteners may be added to the gelled curd (i.e. the slurry). 

Examples of suitable sweeteners include artificial and natural sweeteners such as 

saccharin, sucrose, fructose, glucose, corn syrup, maltose, honey, glycerin, fructose, 

aspartame, sucralose, high fructose com syrup, crystallized fructose, acesulfame 

potassium, and mixtures thereof. The amount of sweetener used in the acidified 

compositions will vary depending on the desired taste and the perceived sweetness 

of the specific sweetener selected. 

If desired, bulking agents may be added to the curd to enhance the textural 

properties. Suitable bulking agents include, but are not limited to, maltodextrin, com 

syrup solids, dextrose, lactose, whey solids, and mixtures thereof. 

Food starches can also be used in the manufacture of the soy milk/milk 

cheese-type product of the present invention to aid in water management. In 

general, starch can be incorporated into the final product in the range of about 0.5-

4.0 wt.%. 

Suitable starches include, for example, modified and unmodified food starches, corn 

starch (dent or waxy), rice starch, tapioca, wheat starch, flour, potato starch, native 

food starches having cross-linked polysaccharide backbones, and mixtures thereof. 

A number of different types of generally recognized as safe (GRAS) 

ingredients can be incorporated into the slurry and optionally added at other stages 

of the overall manufacturing process as described herein. If added at a stage other 

than the slurry, most ingredients can generally be added as a powder, coating or as 

a dressing. The ingredients that are incorporated are selected, for example, to tailor 

the performance, nutritional, and taste characteristics of the final soft or firm/semi­

hard cheese product. Different types of gums or stabilizers can also be incorporated 

into the cheese. The cellulose can be either natural or modified. One cellulose or 

combinations of different celluloses can be utilized. Types of celluloses that can be 

utilized include, but are not limited to, microcrystalline cellulose, powdered cellulose, 

methylcellulose, propylene glycol alginate, and sodium alginate. Examples of 

suitable gums that can be incorporated include, but are not limited to, xanthan gum, 

guar gum. konjac flour and locust bean gum. Examples of suitable stabilizers include 

chondrus extract ( carrageenan ), pectin, gelatin, and agar, or the soluble fraction of 

the soybean polysaccharides. The total amount of gums and stabilizers included in 

the final cheese product is typically up to about 0.01, about 0.50, or about 3.0% by 
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weight. More specifically, the amount of gums and/or stabilizers can range from 

about 0.01 to 3.0%, from about 0.25 to 2.5%, from about 0.5 to 2.0%, or about 0.75-

1.5% by weight of the final cheese-type product. Gums and stabilizers 

concentrations in the slurry are typically in the range of about 0.02-6.0, or 0.50-5.0 

wt.%. 

Any colorants known in the art, including all certified colorants and natural 

colorants may be used in the soy milk/milk cheese-type product to impart a cheese 

color to the compositions. If the end product desired is to be a yellow/orange 

imitation cheese composition, the preferred colorants are Certified Yellow #5, 

Certified Yellow #6, annatto, carotenels, or oleoresin paprika. Additionally, it may be 

desirable to include titanium dioxide in the composition, to increase overall opacity. If 

desired, preservatives may be included in the acidified food composition to prevent 

discoloration or decay, and to further ensure avoidance of microbial or fungal 

spoilage, or other degradation of the composition's components. Such preservatives 

include, for example, sodium benzoate, potassium sorbate, sorbic acid and EDTA. 

In addition to cheese flavorings discussed above, additional flavorings or 

flavor-enhancing additives may be included in the soy milk/milk cheese-type product, 

as long as such additions do not substantially alter the character of the product. 

Such flavorings may include, for example, spices, such as black pepper, white 

pepper, salt, paprika, garlic powder, onion powder, oregano, thyme, chives, basil, 

curry, Worcestershire sauce, soy sauce, mustard flower, yeast extracts, cumin and 

mixtures thereof. Additionally, particulate components such as fruit or vegetable 

matter, meat, tofu, or nuts may be added. Flavoring agents are typically added in an 

amount such that the concentration in the final cheese product is within the range of 

about 0.01 to 5 wt. %. If incorporated into the slurry, the concentration of the 

flavoring agent in the slurry is generally is in the range of about 0.02 to 5 wt. %. 

Salts of various types, but typically sodium chloride, can be added to tailor the 

flavor of the final cheese. The salt can be incorporated into the final cheese product 

by including it in the heated slurry or by adding it in granular form or as an unheated 

solution apart from the slurry. Regardless of how introduced, the salt concentration in 

the final cheese product is usually added at a level of about 0.1-5 wt. %. When 

added as an ingredient of the slurry, this means that the salt concentration in the 

slurry is generally about 0.0 to 25.0 wt. %, for example about 0.5-22%, or about 1-

18% by wt. 

13 



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

Motif Exhibit 1148, Page 2329 of 3341

WO 2013/013292 PCT /CA2012/000445 

Neutraceuticals may be included to deliver nutrients not normally present in 

cheese. Examples of neutraceuticals include, but are not limited to lycopene, 

antioxidants, probiotics, prebiotics, phosphatidylserine, vegetable sterols, 

immunoglobulins. These products in particular may be added as part of the slurry or 

to the final cheese-type product. 

We note that the term "gel" and "slurry" are used interchangeably in this 

description. 

Although preferred amounts of the various components of the soy milk/milk 

cheese-type product have been detailed herein, it will be apparent to one of skill in 

the art that the amounts of the components can be varied depending on the taste, 

texture, viscosity, color, and/or other organoleptic properties desired in the final 

soy/milk cheese-type product of the invention. 

Similarly, the soy/milk yoghurt type product of the invention may be varied 

with respect to the amounts of the components depending on the desired taste, 

texture, viscosity, color, and/or other organoleptic properties desired in the final 

soy/milk yoghurt-type product of the invention. The soy/milk type product of the 

invention can also incorporate any or all of the other components as described 

herein for soy/milk cheese-type products such as one or more of nonfat dry milk, a 

milk protein, an acidity regulator, an acid, an anticaking agent, an antifoaming agent, 

a coloring agent, an emulsifier, an enzyme preparation, a flavoring agent, a firming 

agent. a food protein, a gelling agent, a preservative, sequestrants, a stabilizer, a 

starch, a thickener, an oil, a fat, flavour powders, a salt, a nutritional supplement, an 

acid, an enzyme, a neutraceutical, a carbohydrate, a vitamin, a mineral, soluble fiber, 

fruit, vegetables, nuts, meat, spices, and other foodstuffs. 

The above disclosure generally describes the present invention. A more 

complete understanding can be obtained by reference to the following specific 

Examples. These Examples are described solely for purposes of illustration and are 

not intended to limit the scope of the invention. Changes in form and substitution of 

equivalents are contemplated as circumstances may suggest or render expedient. 

Although specific terms have been employed herein, such terms are intended in a 

descriptive sense and not for purposes of limitation. 

Examples 

Example One: Production and Characterization of Soy/Milk Gels 
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Table 1 summarizes the various treatments used in the study. The protein 

content of the soymilk (SM) and milk {from reconstituted skim milk powder, SMP) 

mixes was kept constant at 4%, and controls containing only 2% of skim milk 

proteins or soymilk proteins were also used. The mixes were aggregated by a 

combination of rennet and acidification (using GDL). CaC'2 was also added to all the 

samples. 

Table 1 

Treatment 4%SM 4%SMP Distilled GDL Rennet 
(ml) (ml) Water (g) (µI) 

(ml) 
T1 0 12.5 12.5 0 200 
T2 12.5 0 12.5 0.25 0 
T3 0 25 0 0 200 
T4 25 0 0 0.25 0 
TS 12.5 12.5 0 0.25 200 
T6 12.5 12.5 0 0.25 0 
T7 17.5 7.5 0 0.25 200 
TB 22.5 2.5 0 0.25 200 

Note: 
4%SM is the soymilk(SM) containing 4% soy protein 
4%SMP is the skim milk powder (SMP) solution containing 4% milk protein 
GDL is Glucono delta-lactone at a concentration of 1.0% (w/v) 
Rennet concentration was 0.001 % (v/v). 
All treatments included CaClz at concentration in the final mix of 2mM. 

Soymilk Preparation 

Soymilk was prepared according to the procedure of Mullin et al. (2001) with 

slight modifications. Soybeans (Harovinton variety, grown at the Agriculture and Agn­

Food Canada Harrow research station, Harrow ON) were weighed (100 g) and 

soaked in excess water overnight at room temperature, drained and rinsed with cold 

water and drained again, then reweighed to determine the amount of water absorbed 

by the beans. The water uptake was calculated by dividing the weight of the soaked 

beans by the initial weight of the dry beans. The amount of additional water needed 

to obtain a ratio of 18: 1 water to protein was then calculated by subtracting the 

amount of absorbed water. 

Approximately half of additional water needed was then added to the beans at 

20°C and blended (commercial blender, WARING, New Hartford, CT) at high speed 

for 3 min. The remaining water was heated to 60°C and added to the slurry for better 
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protein extraction, and the whole mixture was blended at high speed for another 30 

s. A two-step filtration was then carried out to remove the coarse material (okara, 

which is mainly composed of fiber material). The slurry was filtered through a juice 

extractor (Juiceman, professional series 211, Korea) and the okara was collected 

and passed through the juice extractor again. The soymilk obtained from the juice 

extractor was filtered through cheese cloth to remove fines (Mullin et al., 2001 ). A 

portion of raw soymilk was then divided in test tubes (10 ml each tube) and heated in 

boiling water (90-100°C) for 7 min, following a previously published procedure (Ono 

et al., 1991) and cooled to room temperature in an ice-water bath. The heated 

soymilk was then centrifuged at 10,000g for 30 min at 20 °Cina refrigerated 

ultracentrifuge (Optima LE-BOK Beckman Coulter, CA, USA) to eliminate any 

additional large particles. The protein content of collected supernatants was 

measured using Dumas method (LECO, FP-528, Mississauga, ON, Canada) using 

EDT A as standard for calibration of the instrument. The protein concentration was 

calculated using 6.25 as a conversion factor. 

Low heat skim milk powder, purchased from Dairy Farmers of America 

(Kansas City, MO), was used for the study. Skim milk powder was suspended (12% 

solid total solids w/v) in high-purity water containing 0.02% sodium azide (to avoid 

microbial growth), stirred for 2 h, and incubated overnight at 4°C to ensure complete 

hydration. 

Particle Size Analysis: Mastersizer 2000 (Malvern Instruments Ltd, UK} was 

used to determine the protein particle sizes of 2% soymilk, 2% skim milk powder 

solution and the mixes of 2% soymilk and 2% skim milk powder solution. The values 

of refractive index used were 1.39 for skim milk particles, 1.46 for soymilk and 1.42 

for the mixes of soymilk and skim milk powder solution. 

Figure 1 illustrates the particle size distribution of various samples of soymilk 

(SM), reconstituted skim milk (SMP) and a 50:50 (v/v) mix. All samples showed a 

monomodal size distribution with most particles in the range between 0.05 µm and 

0.3 µm. Soymilk showed a shoulder with particles of larger diameter and a similar 

particle size distribution was also noted for the 50:50 mixture. 

Rheological Measurements: A controlled stress rheometer and Rheology 

Advanced Data Analysis software version 5.0.38, both from TA instruments Ltd., 

New Castle, Canada, were used to collect and analyze the experimental data. A 

conical concentric cylinder geometry (20 ml sample size, 5920 um fixed gap, 15 mm 
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radius, 14 mm rotor outer radius and 42 mm cylinder immersed height) was used to 
measure time sweeps and frequency sweeps at a constant temperature of 30°C, 

controlled by a temperature-controlled water bath. A 20 ml sample was loaded into 

the rheometer. 

A water trap was used to minimize evaporation during the measurement. Time 

sweep measurements were carried out with a constant maximum strain of 0.01 % 
. and a frequency of 0.1 Hz. After four hours, a frequency sweep test was performed 
applying a constant stress of I Pa in the frequency range from 10- 0.005 Hz. 

Dynamic rheological measurements provide information on the viscoelastic 

nature of food materials. Dynamic rheological tests can be used to study the 

characteristics of the gel as well as of gelation (solution-gel) and melting (gel-solution 
transition). From dynamic rheological tests the elastic modulus (G'), the viscous 

modulus (G"), and tan o = (G'/G" where o is the phase angle) were obtained (Rao, 

1992). Three types of dynamic tests can be conducted to obtain useful properties of 
gels and gel formation: a) Frequency sweep tests in which G' and G" are determined 
as a function of frequency at fixed temperatures. (b) Temperature sweep tests in 

which G' and G" are determined as a function of temperature at fixed w. (3) Time 

sweep tests in which G' and G" are determined as a function of time at fixed w and 

temperature (Rao and Steffe, 1992). Figure 3 illustrates the time sweep test carried 
out on the mixture of soy protein and milk protein, 

When soy protein and milk protein were combined together, after acidification 
the mixes showed a faster onset of gelation than control samples containing only 

casein micelles (Figure 3). Moreover, when rennet was added into the mixes, it 

greatly affected the G' value. Compare T5 to T6. This suggests that Gdl was a 

prerequisite for onset of the gelation of the mixes (Figure 2), and that renneting is 

needed to increase gel firmness, and to make sure caseins contribute to the gel 
network. 

Figure 4 depicts the development of the elastic modulus (G') at 30°C versus 
time for different mixtures treated by Gdl and rennet as well as the corresponding 

control samples. The G' used in the discussion refers to the final G' achieved after 

11 000s of incubation, and gelation time was reported as the time at which G'>1 Pa. 

The G' versus time curves of T5 is different from T6 and the others. That means 

gelation was affected by the presence of rennet. But the mixes of SM/SMP (50/50} 

did not gel during rennet in the absence of Gdl, possibly because the presence of 
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soy protein disrupted the gelation of milk protein. Compared to T5, T6 and T2, T1 

had less G', which means that soy protein can form stronger gels than milk protein. 

Statistical analysis demonstrated that the final G' value of the SM/SMP mixtures with 

addition of rennet was significantly different from that of the mixtures without rennet. 

In particular, note that the soy-milk mixtures gelled with Gdl +Rennet (T5) had a 

greater final G' (firmer gel) at 4000 s than the same mixture gelled with only Gdl 

(Treatment 6}. This suggests that renneted caseins are contributing to the structure 

of mixed gels more than non-renneted caseins. This was confirmed by confocal 

microscopy. 

Confocal scanning laser microscopy: Confocal scanning laser microscopy 

(CSLM) measurements of soymilk, skim milk, and soymilk/skim milk mixture gels 

were performed on a Leica TCS SP Confocal Scanning Light Microscope (Leica, 

Heidelberg, Germany), in single photon mode, configured with an inverted 

microscope (model Leica DM IRBE), and using an Ar/Kr laser. Slices of 

approximately 0.2-0.5 cm thick were cut from the cylindrical shaped gels and the 

protein was labeled with two drops of a 0.1 % aqueous solution of fluorescein 

isothiocyanate (FITC). The labeled slices were incubated at ambient temperature for 

30 min to allow the dye to diffuse uniformly throughout the sample volume before 

direct microscopic observation. The light wavelength used to visualize the dye 

labeled sample was 488 nm. The emission maximum of the dye was 518 nm. The 

following Leica objective lenses were used: 20x/0. 7NA/dry/HC PL APO, 

63x/UV/1.25NA/water immersion/PL APO. In addition to 2D images, 3D image 

stacks were recorded and presented in 2D projections of the sample volume. 

In a confocal laser scanning microscope (CLSM) a beam of light is focused on 

a small portion of the specimen, and a confocal point detector is used to recollect the 

signal from the sample. In-focus plane images are obtained and the out-of-focus 

regions appear as black background (Brakenhoff et al., 1988). It is possible to 

distinguish the spatial distribution of the components present in a sample by using 

fluorescent labeling dyes, such as FITC or rodamine B for protein, Bodipy or Nile red 

for lipids, and conjugates of lectins for polysaccharides. Confocal microscopy has 

several advantages: it can work in two modes (fluorescence and reflectance), it has 

the ability to scan samples at different depths; it is possible to obtain 3-D images 

without damage to the sample, high resolution images can be obtained, and it does 

not require major sample preparation (Vodovotz, 1996). Confocal microscopy is 
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useful tool in the study of physical aggregation and phase separation, and to identify, 

albeit at times qualitatively effects of processing conditions and ingredient variation 

on the microstructure of gel with much less sample manipulation, at least compared 

to other conventional microscopy measurements {Vodovotz, 1996). 

Confocal images in Figure 5 show that SM coagulated with Gdl (T1) forms 

larger strands than rennet coagulated SMP (T2). Figure 5 also shows that increased 

protein concentration creates larger pores in soy gels formed with Gdl and smaller 

pores in renneted skim milk proteins. Figure 5 clearly shows that soy-dairy mixtures 

gelled with rennet and Gdl have a much finer network structure (smaller pores) than 

mixed gels formed with only Gdl. The network formed by the mixes with rennet 

during acidification (see TS in Figure 5) contained smaller pores, larger aggregates 

and denser clusters of protein than that of mixed gels without rennet during 

acidification (see T6 in Figure 5). 

SEM images (not shown here) confirm that the protein strands forming the gel 

structure in mixed gels formed with both Gdl and rennet are thicker and appear 

more dense than in mixed gels formed with only rennet, suggesting that renneted 

caseins and soy proteins are interacting to form mixed strands of protein, which 

further interact to form the gel structure. In other words, two distinct types of gels can 

be formed with soy-dairy protein blends with a final pH in the range of 5.2 - 5.4 (note 

this is the pH of many rennet coagulated cheese varieties). First, using only Gdl a 

gel based mainly on acid coagulated soy proteins is formed. In this case, the caseins 

apparently contribute little to gel structure. Second, using both Gdl and rennet a gel 

is formed where rennet destabilized caseins interact with acid destabilized soy 

proteins and actively participate in gel formation. 

Syneresis tests on the formed gels: Mixes were incubated in water baths at 

30°C for 1 h, and then the gel formed was placed on a plastic net and drained onto a 

balance to measure the amount of whey released over time. The whole system was 

placed into an environmental chamber at 0-4°C in order to control evaporation. The 

water weight excluded from the gel measured by the balance was recorded. 

Factors such as pH, ionic strength, protein concentration, and temperature 

history and time influence the microstructure of protein gels (Kinsella 1982; Offer and 

Trinick 1983; Schnepf 1989; Hermansson 1986 and 1994; Damodaran 1996). During 

gelation a 3-dimensional network stabilizes water physically and chemically within 

the gel structure. So, protein-protein interactions are necessary to form the gel and 
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stabilize water. However, stronger protein-protein interactions can also lead to 

thicker protein strands and larger pores in which the water is less firmly held and 

more easily pressed out. A more open structure with larger water pores has lower 

water holding capacity than a dense network structure (Stanley and Yada 1992). A 

gel will develop a dense network structure if protein-protein interaction is uniform 

throughout the gel network (Hermansson 1986, 1988; Niwa 1986). The extent of 

syneresis {water released from the gel) due to temperature changes or physical 

disruption of the gel can be predicted from the gel structure such as the size of water 

pores and the integrity of the gel network. Syneresis is desirable or undesirable 

depending on the further processing and the desired type of final product. For 

example, in a soy-dairy yoghurt type product, high water holding capacity is 

desirable. This would decrease the amount of stabilizers needed. However, if 

desired to make cheese like products, syneresis is desirable, as some whey needs 

to be released before the curd is manipulated. 

Figure 7 shows syneresis of soy, milk and mixed soy/milk gels. Treatment 

codes are defined in Table 1. Mixes including coagulants were incubated at 30°C for 

60 min. The resulting gels were placed on a plastic net at 4°C and the whey 

released was weighed at 10 min intervals for 3 hours. Note results are not 

normalized for protein concentration, so treatments T1 and T2 which contain only 2% 

protein are valid comparators for each other, but not for the other treatments which 

contain 4% protein. Note also that there is missing data for T8; however, the 

available data confirms the trend that illustrated by T5, T6, T7 and T8 that syneresis 

of mixed soy-dairy gels improves with increasing amounts of renneted casein. 

These observations suggest that the mixed gels with both Gdl and rennet 

may hold more water than mixed gets with Gdl because they have smaller pore 

sizes and apparently stronger strands forming the gel matrix. Preliminary results 

suggest the opposite is true. Note that although soy gels are much firmer than rennet 

SMP gels, rennet gels had much greater syneresis. This is seen when comparing T2 

versus T1 and T4 versus T3 in Figure 4. In mixed gels, renneted caseins improved 

the rate and extent of syneresis relative to mixed gels formed with GDL only. Higher 

amounts of soy protein relative to skim milk proteins in the mixes reduced the 

amount of syneresis (compare T5, T6, T7 and T8). Note that the syneresis versus 

time curve for the 50:50 soy-dairy mixture coagulated with GDL and rennet (T5, total 
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protein 4%) is almost identical to the syneresis curve for renneted SMP (T3, protein 

4%). 

Example Two: Preparation and Characterization of Soy/Milk Cheese-type Product 

(Curd) 

Food grade soybeans were obtained from a local grocery store (30 kg bags). 

Pasteurized skim milk was obtained from a local supplier (Crown's Dairy, Agropur 

division) and stored in fridge (±4°C). Rennet (125µ1) concentrated Chy-max Extra 

rennet (Chr. Hansen. Inc., Milwaukee, WI, U.S.A) was diluted in 10 ml ultrapure 

water, and then added into 5 kg skim milk at 4 °C. The milk containing rennet was 

stored in fridge overnight. The concentration of rennet was 0.020IMCU/g. A freeze­

dried concentrated lactic cheese culture(Choozit MA 16 L YO,Danisco, France) was 

used. The dosage was 0.625DCU (0.005%) bacteria per 10kg milk. 

Soy/milk Cheese-type product making and Storage of the Curd: 

2 kg dry soybeans were soaked in 5 kg of deionized water overnight at room 

temperature, drained and rinsed once with water. The weight of soaked soybeans 

was 4. 75 kg. Additional water (11.25 kg) was added to the soaked soybeans, and 

the mixture was processed with a Stephan Microcut MC-15 (Hameln, Germany) 

using 0.05 mm cutting ring for 4 times. The soybean slurry was filtered using a 5-

speed juice extractor (Breville Ikon, Australia) at speed 3. The okara (filtered fiber 

material) was collected and passed through the juice extractor again. Soymilk is 

filtered through cloth fabric to remove fines, and heated to 95°C with stirring in 

jacketed pot. The temperature was held for 5 min. 

The milk was stored overnight with rennet added, so that the rennet would act 

on the proteins, without coagulation. The culture was then added into cold renneted 

milk and mixed for 2 min. At this point, the milk and soymilk were mixed together. 

The hot soymilk at about 85°C was added into cold milk at about 6°C, and the 

mixture temperature reached very quickly 38°C. To aid in the gelation of soy protein, 

MgCl2 (0.25g/ml) was added as slowly as possible while manually stirring, and the 

coagulated mixture was left undisturbed to set for 30 min. The curd obtained was 

poured into cheese molds and incubated at 30°C overnight. The next day, dry salt 

(3% of the total wet weight) was added to the curd, by rubbing it on all sides of the 

curd surface. The cheese was placed in plastic tubs with the lids partially open to 

allow some drying off of the cheese, and stored in fridge for two days. There was no 
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pressure applied to the molds and the curd was turned a few times. After 2 days, the 

salted cheese was immersed into a brine composed of 8% salt. 0.5% CaCl2, and 

0.9% vinegar, pH=4.6, and stored at 4°C. 

Characterization of the soy/milk cheese curd. chemical analysis. texture and 

microstructure: The pH of cheese was determined using a portable digital pH meter 

(pHTestr.20, Eutech Instruments) by inserting the probe into a block of cheese and 

penetrating to a depth of 2 cm. The protein content in soymilk, milk and soy cheese 

was measured by Dumas method using Nitrogen Analyzer (LEGO, FP-528, 

Mississauga, On, Canada). About 0.2 g ground cheese samples was collected from 

the centre of cheese. Protein values of soymilk were calculated by multiplying the 

nitrogen content by 6.25, and for milk by 6.38 (for the cheese, 6.25). Total solids 

were estimated using the vacuum oven drying method. About 3 g of ground curd or 

cheese was placed into aluminum tins, and dried with vacuum oven at 50°C for 18 h. 

After cooling for 30 min in a desiccator at room temperature, the weight was 

recorded. 

As skim milk was used for the preparation, fat content was not measured. 

The textural properties of the cheese-product were measured using a TA.XT2 

Texture Analyzer (Texture Technologies Corp., UK, Model TA.XT2, version 05.16) of 

Stable micro System equipped with a cylindrical probe (25mm in diameter) with a 5 

kg load cell. A texture profile analysis was carried out, using a pre-test Speed of 

2.0mm/s, a test speed of 2.0mm/s, a post-test speed: 2.0mm/s and a distance of 

6mm. The time was 3 s and the data acquisition rate: 200pps. 

The Texture Analyzer was calibrated before testing. The test protocol was 

summarized as follows: texture analysis is carried out at ambient temperature on 

cylindrical cheese blocks with 125 mm in diameter and 30 mm in height, immediately 

after removal from refrigerator at 4 °C. Samples are compressed axially in two 

consecutive cycles without yield, with 20% deformation (6mm) from the initial 

sample's height. Each sample was analyzed three times. Mean and standard 

deviations were reported. 

Microstructural analysis was carried out by preparing 3mm3 cheese samples, 

taken from with the cheese block, and mounted vertically on each of the copper 

holders designed for the Emitech 1250X cryo- preparation unit (Ashford, Kent. UK). 

Tissue-Tek®, a cryo- mounting gel, was used to ensure that the samples were 

affixed to the holder. The copper holders were plunged into liquid nitrogen slush (-
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207 °c) which was prepared by pulling a vacuum on the liquid nitrogen. Liquid 

nitrogen slush provides a faster freezing rate to minimize ice crystals which result in 

less distortion of the sample. The copper holders are withdrawn from the freezing 

chamber through argon to prevent frost forming on the surface of the samples. 

Samples are transferred frozen and under vacuum into the preparation chamber of 

the cryo unit where the frozen cheese is fractured. Samples were fractured by pre­

cooled razor blade, thus provided a better surface for sublimation. Samples were 

sublimated for 1 hour at -80°C. After sublimation completed, samples were coated 

with 30nm of gold. The thin coat of the high atomic number element provides 

conductivity to prevent the sample from absorbing the electron beam and also 

results in more secondary electrons being created, which are the primary signal for 

SEM imaging. Samples were transferred, frozen and under vacuum, into the SEM 

(Hitachi S-570) cryo-stage for observation at 10KV accelerating voltage. The images 

were captured digitally using Quartz PCI imaging software (Quartz Imaging Corp. 

Vancouver, BC). 

Soy/milk cheese-type product composition: 

Table 2. Compositional and physicochemical properties of soy/milk cheese. 

Composition/property 

Protein(%) 

Total solid (%) 

Fat(%) 

pH 

Texture Analysis: 

Hardness is the peak force of the first curve. 
Springiness is a ratio of the two peak force. 

Soy cheese 

16.0 

30.2 

less than 1% 

4.4 

Cohesiveness is a ratio of the total areas under the two curves. 
Chewiness is the product of Hardness*Cohesiveness*Springiness. 

Force 

Hardness 2.88kg 

Springiness 90.8% 

Cohesiveness 83.3% 

23 
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I Chewiness 12.18kg , 2.6 

Example Three: Generation of mixed soy-dairy gels using soy milk and making of 

yoghurt. 

Dairy yogurt consumption has been steadily increasing over the years as 

consumers are increasingly searching for new healthy snack options with high 

protein and low fat contents. Thus it is now possible to generate novel yogurt 

products. Such yogurts deliver the health benefits of both dairy products (high 

calcium content, high protein quality and soy products (isoflavones) with high protein 

quality. In addition to the individual benefits of dairy and soy, the addition of skim 

milk powder to soy yoghurts enhances isoflavone glycoside transformation to a 

biologically active form during yogurt storage. Dual gelation as herein described 

allows for selective gelation of the proteins for improved understanding of the 

participation or interference of soy and milk proteins during mixed gelation. 

Soymilk preparation. Soymilk (5% soy protein) was prepared according to the 

procedure of Malaki Nik, et al., {{88 Malaki Nik, A. 2010}} with slight modifications. In 

brief, Harovinton soybeans were soaked overnight in milli Q water for hydration. The 

hydrated soybeans were blended (Osterizer BLSTMG-WOO-033, Oster®) with a 

measured amount of water at room temperature (calculated to obtain the desired 

protein content) before being passed through a kitchen juicer (Professional Series 

211, The Juiceman®) to further liquefy the sample. The soymilk was then passed 

through a cheesecloth to remove the okara (mainly composed of insoluble fibre 

material) and heated at 95°C for 7 minutes before cooling it in ice and storing in a 

refrigerator at 4 °C until use. The soymilk was then used as is, without further 

centrifugation. Soy serum was prepared by first removing large particles by 

centrifugation (Optima™ LE-80K, Beckman Coulter) of the soymilk for 30 min at 

20°C and at 7980 g. Next, the soymilk was transferred to Macrosep Centrifugal 

Devices ( 1 O kOa molecular weight cut-off) from Pall Corporation and centrifuged for 

two hours at 5000 g and 10°C. Following centrifugation, soy serum was poured out 

from the filtrate receivers and kept in the refrigerator (4°C) until further use, within 5 

days. 

Skim milk preparation. Fresh milk was collected from the Elora dairy research station 

of the University of Guelph. Sodium azide was added at a concentration of 0.02% 

(w/v) to prevent bacterial growth. Milk was centrifuged at 6000 g for 20 min at 4 °c 
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using a Beckman J2-21 centrifuge and JA-10 rotor (Beckman Coulter, Mississauga, 

ON, Canada}. Milk was then filtered four times through Whatman glass fiber filters 

(Fisher Scientific, Whitby, ON, Canada) before being subjected to ultrafiltration 

(PLGC 1 Ok regenerated cellulose cartridge, Millipore Corp., Bedford, MA). During 

ultrafiltration, both the milk permeate (devoid of protein) and the retentate 

(concentrated milk containing all the proteins) were collected. Ultrafiltration was 

continued until a protein concentration of 4% was reached, as determined by the 

volume of permeate removed. The skim milk was stored in the refrigerator at 4°C 

until use. 

Protein determination. Protein contents of skim milk and soymilk were analyzed 

using the DC protein assay kit (BIO RAD). 

Soy milk characterization. Mineral content of soymilk serum was determined using 

atomic absorption spectroscopy and the serum was found to contain the following: 

80 µg calcium, 190 µg magnesium, 200 µg phosphorus, 1400 µg potassium, <95 µg 

sodium and 83 µg sulfur. 

Gel preparation. Samples were generated by mixing equal volumes of unheated 

concentrated skim milk (SM, 4% protein) and soymilk (SOY, 5% protein) resulting in 

a total protein concentration of 4.5%. Calcium chloride {Fisher Scientific, Whitby, ON, 

Canada) was added to all samples at a concentration of 1 mM as reported by Li et al 

{{89 Li,Jie 2006}}. Glucono-delta-lactone {GDL) {Sigma-Aldrich Co., St. Louis, MO, 

USA) was added at 0.6% at 30°C to slowly reduce the pH from ~6.6 to ~5.5 over the 

course of the 3 hour experiments. Rennet (Chymax Ultra Rennet (790 IMCU/ml}, 

Chr. Hansen, Milwaukee, WI, USA) was added in concentrations of 0.1074 IMCU/ml 

(high rennet) as well as 0.0537 IMCU/ml (low rennet) at 30°C. It was anticipated that 

the interpretation of binary gelation of a mixed system would be very challenging 

considering the lack of information available and the possible synergistic/competitive 

effects. Thus, a large number of controls were deemed essential to provide a better 

understanding of the gelation behaviour of the mixed system. Controls included the 

mixed system with each of the gelling conditions alone (high rennet alone, low rennet 

alone or GDL alone). Additionally, every combination of the gelling agents (Table 1) 

was applied to 4% skim milk, 2% skim milk (diluted 1 :1 with soy serum), 5% soymilk 

and 2.5% soymilk (diluted 1 :1 with milk permeate). Gelation experiments were 

repeated in triplicate if they gelled and in duplicate if they did not gel. 

Gelation studies 
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Each sample for rheology and DWS was prepared in volumes of 35ml and 

distributed as follows: 1.5ml for light scattering experiment, 20ml for rheology and 

the remaining amount was used for pH measurement. Rheology, light scattering and 

pH measurement were carried out simultaneously. 

Diffusing Wave Spectroscopy. Diffusing wave spectroscopy (DWS) was employed to 

measure the temporal fluctuations of light that have been scattered by a system, 

without the deleterious effect of dilution and in a steady (undisturbed) state. It is 

based on the measurement of temporal fluctuations of light due to the (Brownian} 

motion of its scatterers. By careful interpretation of the signal, it can yield information 
on the dynamic properties of the colloidal system via the diffusion coefficient, which 

can then be used to calculate the hydrodynamic particle radius with the Stokes­

Einstein relation. A more detailed description of DWS theory is found elsewhere 

{{103 Weitz,D. 1993}}. The light source was a solid diode pumped Nd:YAG laser 

emitting light with a wavelength of 532 nm and a power of 350mW. For a detailed 

set-up of the experiment please refer to Alexander et al. {{100 Alexander.Marcela 

2004}}. All samples except the 2% skim milk were placed into a 5 mm, 1.5 ml glass 

cuvette and measured at 30°C controlled by an external water bath. The 2% skim 

milk samples were analyzed in a 1 O mm (3 ml) glass cuvette to ensure sufficient 

multiple scattering. Each treatment was measured in triplicate (i.e., three separate 

milk or soymilk batches) and analysis was carried out until gelation. In all cases, the 

light scattering measurements were collected for 2 minutes with intervals of 

1 second. Data was analyzed using DWS-Fit software (Mediavention Engineering 

Inc., Guelph, ON, Canada) and Sigma Plot 10.0 (SPSS Inc., Chicago, IL, USA). The 
gel point was extrapolated from the plot of increase in radius as a function of 
pH/time. 

Rheology. Experiments were carried out using a controlled stress rheometer at a 

constant strain of 0.01, a frequency of 0.1 Hz and an initial stress of 6 mPa. The 
temperature was controlled with an external water bath and kept at 30 °C. 

Rheological measurements were carried out in triplicate and each experiment was 

continued for 3 hours. Rheology was not performed on 2% skim milk samples due to 

the difficulty in obtaining large volumes of soy serum. The gel point was taken as the 
pH/time at tan 0=1. 

pH Measurement. Samples were kept at 30°C in a circulating waterbath during pH 

measurements. pH measurements were recorded every 11 s into an excel 
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spreadsheet automatically by AR15 pH recorder software (Mediavention Engineering 

Inc.) during the course of the 3 hour experiments. 

Confocal microscopy of final gels. 20 µL of Rhodamine B (0.2% w/v in milliQ water) 

was added to 5 ml of sample for staining. Two drops of sample were placed into 

grooves of a concave microscope slide and a cover slip was placed overtop and 

sealed. Slides were incubated at 30°C for three hours before analysis. Images were 

taken using an inverted confocal laser scanning microscope (Leica TCS SP2, model 

Leica OM IRE2, Leica Microsystems CMS GmbH, Mannheim, Germany) with an 

Ar/Kr visible light laser, 63x ( oil) objective. Experiments were repeated in triplicate. 

Gelation Behaviour 

Mixtures of soymilk (5% protein) and concentrated dairy milk (4% protein) 

were prepared in a 1 :1 ratio and analyzed by DWS and rheology to investigate the 

sol-gel transition times and subsequent formation of the gels. While DWS looks at 

changes and rearrangements happening at the microstructural level, rheology 

detects the macro-characteristics of a sample. By combining both techniques, along 

with microscopy, a more complete picture of the gelling behaviour of the samples 

could be obtained. 

All samples were supplemented with 0.1 mM CaClz to compensate for the lower 

calcium content of soymilk as it is known that casein micelles dissociate at low levels 

of calcium. As mentioned earlier, soy proteins have a higher isoelectric point than 

milk proteins. Thus, if only acidification is used, soy proteins will aggregate far earlier 

than milk proteins. For this reason, rennet was added to induce aggregation of 

casein proteins closer to the gel point of soy proteins. Gelation was induced by 

additon of 0.6% GDL and two concentrations of rennet. The relatively low 

concentration of GDL resulted in a gradual decrease in the pH of the sample 

allowing for more careful observation of the early stages of gelation. Two 

concentrations of rennet were used (high and low) to examine the effect of 

modulating the timing of casein aggregation. To distinguish between the activity of 

rennet and acid, control experiments were conducted wherein GDL and rennet (at 

both concentrations) were added to the system in isolation. 

In addition to observing the activity of each gelation mechanism in isolation, it was 

also important to observe the behaviour of each protein source in isolation. Thus 

additional control experiments were conducted to observe gelation of soymilk and 

skim milk alone to determine the contribution of each protein source to the gelation 
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behaviour in the mixed system. The actual concentration of soymilk and milk proteins 

in the mixed system was 2.5 and 2%, respectively. However these individual low 

protein concentration systems do not accurately represent the actual conditions of 

the mixed system where the total protein content is higher and proteins are in closer 

proximity to each other. Thus, all of the controls were measured at high protein 

concentrations {4% protein skim milk and 5% protein soymilk} and low protein 

concentrations (2% protein skim milk and 2.5% protein soymilk), reflecting the actual 

amount of soy and dairy proteins in the mixed system. Control experiments for 

addition of rennet only (no acidification) to either skim milk or soymilk in isolation 

were done and the results show an initial casein micelle size of approximately 120 

nm radius. As the time after rennet addition progressed, the size of the micelles 

decreased slightly as the k-casein was cleaved by the action of chymosin. 

Eventually, the casein micelles were destabilized and coagulation took place. This is 

perceived as an increase in the radius measured by DWS, changing from about 120 

nm to over 3 microns in the span of 1 O minutes. Similarly, when the gelation 

behaviour was followed by rheology the elastic modulus, G', remained low and 

constant during the initial minutes until the gel point, at which the G' increased 

rapidly. There was a noticeable difference in coagulation point for the skim milk 

renneted with the low rennet concentration ( ~29 min) and high rennet concentration 

(~18 min) as more enzyme resulted in a higher rate of cleavage taking place. 

Gelation points were measured by DWS and rheology for all the systems were 

investigated in this study. There was a slight difference in coagulation time between 

DWS and rheology. This has been observed before and it is due to the different 

length scales probed by the two techniques {{98 Holland,Ben 2011 }}. While DWS 

looks at the movement of individual colloids, rheology can only measure the 

combined and cooperative effect of the colloids in the system. The final G', 180 

minutes after rennet addition was approximately 185 Pa for both the high rennet and 

low rennet samples. 

Overall, the results suggest that if rennet were added to a mixed soymilk-dairy milk 

sample, only the dairy component would be affected by the action of rennet. 

Control experiments for addition of only GDL (no renneting) to either skim milk or 

soymilk in isolation were completed. There was an initial period of invariance in size, 

until the pH was progressively lowered to near the isoelectric point of soy proteins. At 

this point, there was sufficient neutralization of surface charges on soy proteins to 
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allow them to approach each other and begin to aggregate, as expressed by the 

sudden increase in radius. The gelation pH for the low and high protein samples was 

around 6.0 and 5.9, respectively. Although the gel points are statistically different, in 

reality a pH difference of 0.1 would not be considered important. Although the 2.5% 

and 5% soymilk controls gelled at a similar pH, rheological measurements revealed 

that the final G' of the 5% soymilk (~130 Pa) was around five time higher than that of 

the 2.5% soymilk {~25 Pa). This result should be expected as the higher 

concentration of protein allows for a higher number of bonds to be created between 

particles, thereby increasing the stiffness of the gel. 

When only rennet was added to the mixed system, this sample did not result in any 

increase in radius during the three hours of observation (figure not shown). It is 

known from control experiments that soy proteins were not affected by rennet 

addition. Thus only milk proteins could have been acted upon in this instance. 

However, the mixed system contained 2% skim milk proteins which, as mentioned 

before revealed that there was likely insufficient number of milk proteins available to 

build the gel network. Furthermore, the scattering signal arising from the milk protein 

component was also mostly overshadowed by the soymilk scattering in DWS. 

GDL was observed alone on the mixed soymilk-dairy milk system. From the control 

samples it is known that skim milk proteins did not aggregate at these levels of GDL 

and only soy proteins were affected. DWS from this acidified mixed system show 

the initial radius of this sample was similar to that of soymilk particles alone, around 

500 nm. As the pH dropped to pH 6.1, the size of the proteins remained constant. At 

pH 6.16, there was a clear increase in radius. This gelation point is slightly earlier 

than that shown by DWS on 2% soymilk alone. However, this discrepancy could be 

due to the method by which gelling point is calculated in DWS. The extrapolation of a 

straight line following the radius increase down to the x-axis was difficult to 

accomplish accurately at the shoulder. Nevertheless, the difference in gelation pH 

was minimal. The radius continued to increase down to pH 5.6 where there was a 

change of slope, and a drastic increase in radius. It is worthwhile to point out, that 

the kinetics of this acidified system, as shown by DWS, differed from that of the 

soymilk alone, as the shoulder seen in this mixed milk was not present when only 

soymilk proteins were aggregating. Interestingly, the rheological measurements 

showed gelation at pH 6.1, which was statistically equal to the gel point of soymilk 

alone in the control experiments and in agreement with that shown by the shoulder in 
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DWS. It could be speculated that protein aggregation in this system, as shown by 

DWS, was manifested as the initial increase in radius at the beginning of the 

shoulder, but aggregation did not ensue rapidly because of interference from 

unaggregated milk proteins. Although soy proteins may have begun to aggregate 

around pH 6.1, rapid and full coagulation may not have taken place until the net 

charge of the soy proteins had been sufficiently neutralized to overcome the 

disturbances of the milk proteins, in this case around pH 5.6. 

The reason why the rapid increase in radius only occurs at pH 5.6 may be explained 

by the reduction of net charge in soy particles due to the combined effect of a 

reduction in pH and calcium release from casein micelles. This would demonstrate a 

synergistic effect in gelation of the mixed system wherein calcium release from 

casein micelles accelerates gelation of soy proteins. 

The desired system of interest is the mixed soy milk-dairy milk system with 

/ added GDL and rennet. DWS plots of the soymilk-skim milk mixture show a dual 

gelling system. Once more, the initial radius was measured to be aroun~ _500 nm 

which remained constant for the initial pHs. Regardless of whether the high or low 

rennet concentration was used in combination with GDL, the mixed soy-milk systems 

showed a drastic increase in radius and gelled around pH 6.0. As explained earlier, 

the agreement in gel point between samples with the low and high rennet 

concentrations can be attributed to the excess rennet in solution. From the control 

experiments, and under the conditions used in this experiment, acidifed soy proteins 

gelled at a pH 6.0 and 2% milk proteins at a pH of 6.1, however, these were not 

significantly different. Thus, it is clear that at the gelation point of the mixed system 

(which is also not significantly different from the control systems just mentioned) both 

milk and soy proteins participate in a mixed gel network when the system is acidified 

and renneted simultaneously. Thus, the presence of rennet was effective in making 

milk proteins available to aggregation and therefore enabled them to participate in 

network formation rather than to interfere with network formation. 

Rheology data also shows the sol-gel transition around a pH of 6.1, in 

agreement with the DWS data. This gel point is slightly later than the systems with 

skim milk alone but slightly earlier than that of soymilk. It could be interpreted as a 

compromise between the two gelling forces.Although the pH of gelation of the mixed 

system was the same with high and low rennet, the elastic modulus (G') indicates 

that the gel structures differed. The G' with high rennet and acid was around 86 Pa 

30 



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

Motif Exhibit 1148, Page 2346 of 3341

WO 2013/013292 PCT /CA2012/000445 

whereas with the lower concentration of rennet it was not possible to obtain a 

consistent (final) G'. This suggests that, although the system contained excess 

rennet to fully cleave the k-casein in the micelles, a desired concentration of rennet 

may be required to generate a self-supporting gel structure in the mixed system, 

possibly due to competing elements or structure formation. Furthermore, if the elastic 

modulus of the mixed system was compared to the controls, it can be observed that 

even when both proteins participated in the gel network (4.5% total protein), the gel 

stiffness (~86 Pa) was still far lower than that of 4% skim milk or 5% soymilk alone 

(~190 Pa and 130 Pa, respectively). This might be further indication that there may 

be some antagonistic effects which impede gel stiffening in the mixed system. 

Microstructure 

Confocal images show that the soymilk gel, produced with GDL, appears as 

densely packed aggregates of soy proteins. The milk gel, produced with GDL and 

high rennet, exhibited a very different structure: the milk gel had a network-like 

appearance with large pores and interconnecting strands. The mixed soymilk-skim 

milk gels had appearances which were in between, exhibiting a network of strands of 

aggregated protein. These images indicate that the mixed systems may have 

microstructures different from those of pure soy gels and pure milk gels. When 

confocal images of the mixed system with the different gelling agents were 

compared, no obvious differences were observed between the samples using 

imaging technology. In general, the structures were more open than those of soymilk 

alone but more closely packed than those of skim milk alone. 
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Claims: 

1. A soy/milk cheese-type product prepared by a method comprising: 

(a) mixing hot soy milk with cold renneted milk; 

(b} acidifying and adding a firming agent to said mixture from (a); 

(c) mixing the product resulting from (b) for a time sufficient to cool (b) and 

effect simultaneous gelation of soy milk and milk; 

(d) transfer the product resulting from (c) into molds at a temperature of less 

than about 35°C; and 

( e) optionally salting ( d). 

2. The product of claim 1 , wherein said method further comprises subjecting the 

molded product from (d) to external pressure. 

3. The product of claim 1 or 2, wherein said product is further brined. 

4. The product of claim 1, 2 or 3, wherein said milk is present in amounts of from 

about 10% to about 90%. 

5. The product of any one of claims 1 to 4, wherein said milk comprises 0% to 

10% fat. 

6. The product of any one of claims 1 to 5, wherein said firming agent is calcium 

chloride. 

7. The product of claim 6, wherein said firming agent is present in amounts from 

about 0% to about 0.5%. 

8. The product of any one of claims 1 to 7, wherein said milk is renneted using 

rennet or a synthetic rennet equivalent. 

9. The product of any one of claims 1 to 8, wherein acidification is effected by 

the addition of a lactic bacterial culture. 
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10. The product of claim 9, wherein said lactic bacterial culture is added to the 

cold renneted milk prior to step (b ). 

11. The product of any one of claims 1 to 8, wherein acidification is effected by 

the addition of Gdl, magnesium and/or calcium ions to (a). 

12. A method for making a soy/milk cheese-type product, the method comprising: 

(a) mixing heated soy milk with cold renneted milk; 

(b) acidifying and cooling {a) to effect simultaneous gelation of the soy milk and 

the milk; 

(c) coagulating cooled (b) and setting; 

(d) allowing (c) to incubate overnight; and 

{e) dry salting (d) to form said cheese-type product. 

13. The method of claim 12, wherein the acidifying comprises adding lactic acid, 

citric acid, or Gdl to (a). 

14. The method of claim 12, wherein the acidifying comprises adding lactic acid-

producing bacteria to the cold renneted milk prior to mixing with the heated soy milk. 

15. A method for making a soy/milk gel, the method comprising: 

(a} mixing heated soy milk with cold renneted milk; 

(b) acidifying and cooling (a) to effect simultaneous gelation of the soy milk and 

the milk; and 

(c) optionally fermenting (b). 

16. The method of claim 15, further comprising the step of decreasing syneresis 

to increase water holding capacity of said gel. 

17. A soy/milk yoghurt product made the method of claim 15 or 16. 

18. A method for making a soy/milk curd, the method comprising: 

{a) mixing heated soy milk with cold renneted milk; 
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(b) acidifying and cooling (a) to effect simultaneous gelation of the soy milk and 

the milk; 

(c) coagulating cooled (b), and setting; and 

(d) allowing (c) to incubate overnight. 

19. A soy/milk cheese-type product or a soy/milk yoghurt-type product, said 

products comprising mixed gels of rennet coagulated casein micelles and acid 

coagulated soy protein. 

20. The products of claim 19, wherein said coagulated soy protein is present as 

strands of interacting soy protein with said casein. 

21. The products of claim 19 or 20, wherein the product is a soy/milk cheese-type 

product having hardness, springiness, cohesiveness and chewiness similar to milk 

only soft cheese. 

22. The products of claim 19 or 20, wherein said product is a soy/milk yoghurt-

type product with a high water holding capacity. 

23. The products of any one of claims 19 to 22, wherein said soy protein is 

present in an amount of about up to 60% of said product. 

24. The products of any one of claims 19 to 23, wherein said milk protein is 

present in an amount of about up to 90% of said product. 

25. The products of any one of claims 19 to 24, wherein said product further 

comprises one or more of nonfat dry milk, a milk protein, an acidity regulator, an 

acid, an anticaking agent, an antifoaming agent, a coloring agent, an emulsifier, an 

enzyme preparation, a flavoring agent, a firming agent, a food protein, a gelling 

agent, a preservative, sequestrants, a stabilizer, a starch, a thickener, an oil, a fat, a 

cheese powder, a salt, a nutritional supplement, an acid, an enzyme, a 

neutraceutical, a carbohydrate, a vitamin, a mineral, soluble fiber, fruit, vegetables, 

nuts, meat, spices, and other foodstuffs. 
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26. A soy/dairy yoghurt-type product comprising mixed gels of rennet coagulated 

casein micelles and acid coagulated soy protein. 

27. The soy/dairy yoghurt- type product of claim 26, wherein said coagulated soy 

protein is present as strands of interacting soy protein with said casein. 

28. The soy/dairy yoghurt- type product of claim 26 or 27 having less degree of 

syneresis leading to high water holding capacity similar to yoghurt. 

29. The soy/dairy yoghurt- type product of any one of claims 26 to 28, wherein 

said soy protein is present in an amount of about up to 60% of said product. 

30. The soy/dairy yoghurt- type product of any one of claims 26 to 29, wherein 

said milk protein is present in an amount of about up to 90% of said product. 

31. The soy/dairy yoghurt- type product of any one of claims 26 to 30, wherein 

said product further comprises one or more of nonfat dry milk, a milk protein, an 

acidity regulator, an acid, an anticaking agent, an antifoaming agent, a coloring 

agent, an emulsifier, an enzyme preparation, a flavoring agent, a firming agent, a 

food protein, a gelling agent, a preservative, sequestrants, a stabilizer, a starch, a 

thickener, an oil, a fat, a cheese powder, a salt, a nutritional supplement, an acid, an 

enzyme, a neutraceutical, a carbohydrate, a vitamin, a mineral, soluble fiber, fruit, 

vegetables, nuts, meat, spices, and other foodstuffs. 
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NON-DAIRY CHEESE REPLICA COMPRISING A COACERVATE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority to U.S. Application Serial No. 61/751,818, filed 

January 11, 2013, and is related to co-pending Application Serial No PCT/US12/46552, 

5 filed July 12, 2012, all of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

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 

10 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 

15 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 

20 using industrial processes which sometimes little resemble traditional cheese making. 

The global dairy sector contributes an estimated 4 percent to the total global 

anthropogenic green house gas emissions. Producing 1 kg of cheddar cheese requires an 

average of 10,000 L of fresh water. Additionally, many individuals cannot digest and 

metabolize lactose. In these individuals enteric bacteria ferment the lactose, resulting in 

25 various abdominal symptoms, which can include abdominal pain, bloating, flatulence, 

diarrhea, nausea, and acid reflux. Additionally, the presence of lactose and its 

fermentation products raises the osmotic pressure of the colon contents. Approximately 

3.4% of children in the U.S.A. are reported to have allergies to dairy milks. Many 

individuals choose to avoid milk for ethical or religious reasons. 

1 
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Non-dairy milks, including plant-derived milks avoid many of the environmental, 

food sensitivity, ethical and religious problems associated with dairy milk and they can 

be made free of lactose, making the generation of dairy substitutes using the plant derived 

milks attractive. However, rennet is not an effective agent for inducing non-dairy 

5 proteins or emulsions, including plant-derived milks (e.g., almond milk, chestnut milk, 

pecan milk, hazelnut milk, cashew milk, pine nut milk, or walnut milk), to curdle. 

Consequently, traditional cheese making techniques have not been successfully used to 

produce non-dairy cheese replicas. 

Flavor and aroma in dairy cheese results in part from the degradation of lactose, 

10 proteins and fats, carried out by ripening agents, which include bacteria and enzymes in 

the milk, bacterial cultures added during the cheese-making process, rennet, other 

proteases, lipases, added molds and/or yeasts and bacteria and fungi that opportunistically 

colonize the cheese during ripening and aging. In addition, the bacterial cultures and 

fungi used in traditional dairy cheesemaking use microorganisms adapted to growing and 

15 producing flavors in dairy milks. Hence, traditional cheese culturing techniques have not 

been successfully used to produce non-dairy cheese replicas. 

Cheese replicas made principally of non-dairy ingredients are commercially 

available. Many of these cheese replicas include some dairy ingredients, for example, 

casein. Some commercially available cheese replicas contain no animal products. These 

20 include fermented cheese replicas made from nut milks from which insoluble 

carbohydrates have not been effectively removed, and made without using a protein 

crosslinking agent and several products in which a starch is a principal ingredient or 

containing agar, carrageenan or tofu to provide the desired texture. The few fermented 

products contain Lactobacillus acidophilus, a microbe often used in dairy yogurts. Most 

25 tasters consider none of the currently available cheese replicas to adequately replicate the 

taste, aroma and mouthfeel of dairy cheeses. 

Complex carbohydrates in currently available cheese replicas made from nut 

milks have unfavorable effects on the texture, resulting in a product with a grainy 

mouthfeel and lacking the creaminess of dairy cheeses. 

2 
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Starches that comprise the major gelling agent in many currently available cheese 

replicas lead to a relatively high carbohydrate content, which may be undesirable to 

consumers, for example those wishing to limit carbohydrate intake. 

Because of these deficiencies, there is currently no cheese replica that is 

5 acceptable to most consumers as an alternative to traditional dairy cheeses. 

10 

Thus, it is clear that there is a great need in the art for an improved method and 

system for producing non-dairy cheese replicas while avoiding the shortcomings and 

drawbacks of the cheese replicas that have previously been available to consumers. 

SUMMARY OF THE INVENTION 

The invention relates to methods and compositions for producing non-dairy milk 

and cheese products, including without limitation, plant-derived milk and cheese 

products, as an alternative to dairy products for human consumption. 

3 
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In one aspect, this document features a non-dairy cheese replica that includes a 

coacervate comprising one or more isolated and purified proteins from a non-animal 

source. The one or more isolated and purified proteins can be plant proteins ( e.g., seed 

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

5 proteins, or lentil proteins. The pea proteins can include pea vicilins and/or pea 

legumins. The non-dairy cheese replica can include one or more microbes selected from 

bacteria, molds, and yeast. 

This document also features a non-dairy cheese replica that includes a cold set gel 

comprising one or more isolated and purified proteins from a non-animal source and a 

10 salt. The non-dairy cheese replica can include one or more heat-labile ingredients such as 

one or more fats, microbes, volatile compounds, or enzymes. The non-dairy cheese 

replica can include one or more microbes selected from bacteria, molds, and yeast. 

The one or more microbes in the non-dairy cheese replicas can be selected from 

the group consisting of a Penicillium species, a Debmyomyces species, a Geotrichum 

15 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 1\f icrococcus 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 

20 Propionibacterium species, and a lactic acid bacterium. 

In some embodiments, the one or more microbes are selected from the group 

consisting of Lactococcus lactis lactis (LLL), Leuconostoc mesenteroides cremoris (LAf), 

Lactococcus lactis cremoris (LLC), Pediococcus pentosaceus, Clostridium butyricum, 

Lactobacillus delbrueckii lactis, Lactobacillus delbrueckii bulgaricus, Lactobacillus 

25 helveticus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus, 

Staphylococcus xylosus (SX), Lactococcus lactis biovar diacetylactis (LLBD), 

Penicillium roqueforti, Penicillium candidum, Penicilliwn camemberti, Penicillium 

nalgiovensis Debaryomyces hansenii, Geotrichum candidum, Streptococcus thermophiles 

(TA61), Verticillium lecanii, Kluyveromyces lactis, Saccharomyces cerevisiae, Candida 

30 utilis, Rhodosporidum injinnominiatum and Brevibacterium linens. 

4 
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This document also features 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, 

5 Lactobacillus delbrueckii lactis, Lactobacillus delbrueckii bulgaricus, Lactobacillus 

helveticus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus, 

Staphylococcus xylosus, and Brevibacterium linens. 

In another aspect, this document features a non-dairy cheese replica that includes 

a solidified non-dairy milk, nut milk, and one or microbes selected from the group 

10 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, wherein at least 85% of the insoluble solids of the non-dairy milk 

have been removed, wherein the non-dairy milk is a nut milk, a bean milk, or a grain 

15 milk. Such a non-dairy replica further include one of more microbes selected from the 

group consisting of Penicillium roqueforti, Debaryomyces hansenii, Geotrichum 

candidum, Penicillium candidum, Corynebacteria, Streptococcus thermophiles, 

Penicillium camemberti, Penicillium nalgiovensis, Verticillium lecanii, Kluyveromyces 

lactis, Saccharomyces cerevisiae, Candida utilis, Rhodosporidum injirmominiatum, 

20 Cornybacteria, a 11,,ficrococcus species, a Lactobacillus species, a Lactococcus species, 

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

lactis cremoris (LLC), a Staphylococcus species, a Halomonas species, a Brevibacterium 

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

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

25 species. 

In another aspect, this document features a non-dairy cheese replica that includes 

an isolated and solidified non-dairy cream fraction and one or microbes selected from the 

group consisting of Pediococcus pentosaceus, Clostridium butyricum, Lactobacillus 

delbrueckii lactis, Lactobacillus delbrueckii bulgaricus, Lactobacillus helveticus, 

30 Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus, Staphylococcus 

xylosus, and Brevibacterium linens. Such a non-dairy replica further include one of more 
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microbes selected from the group consisting of Penicillium roqueforti, Debaryomyces 

hansenii, Geotrichum candidum, Penicillium candidum, Corynebacteria, Streptococcus 

thermophiles, Penicillium camemberti, Penicillium nalgiovensis, Verticillium lecanii, 

Kluyveromyces lactis, Saccharomyces cerevisiae, Candida utilis, Rhodosporidum 

5 irifirmominiatum, Cornybacteria, a A1icrococcus species, a Lactobacillus species, a 

Lactococcus species, Lactococcus lactis lactis (LLL), Leuconostoc 1nesenteroides 

cremoris (L\1), Lactococcus lactis cremoris (LLC), a Staphylococcus species, a 

Halomonas species, a Brevibacterium sps, a Psychrobacter sps, a Leuconostocaceae sps, 

a Pediococcus species, Leuconostoc mesenteroides, Lactococcus lactis biovar. 

IO diacetylactis (LLBD) or a Propionibacterium species. 

15 

In any of the non-dairy replicas described herein, the replica can include two of 

LLL, LLC, and LLBD ( e.g., LLC and LLL, LLL and LLBD, or LLL, LLC, and LLBD) 

or can include SX and TA61. The non-dairy cheese replica further can include 

Penicillium roqueforti and Debaryomyces hansenii. 

The one or more non-animal based proteins can be plant proteins ( e.g., seed 

storage protein or an oil body protein).The seed storage protein can be an albumin, 

glycinin, conglycinin, globulin, legumin, vicilin, conalbumin, gliadin, glutelin, glutenin, 

hordein, prolamin, phaseolin, proteinoplast, secalin, triticeae gluten, or zein.The oil body 

protein can be an oleosin, a caloleosin, or a steroleosin. The plant protein can be selected 

20 from the group consisting of ribosomal proteins, actin, hexokinase, lactate 

dehydrogenase, fructose bisphosphate aldolase, phosphofructokinases, triose phosphate 

isomerases, phosphoglycerate kinases, phosphoglycerate mutases, enolases, pyruvate 

kinases, proteases, lipases, amylases, glycoproteins, lectins, mucins, glyceraldehyde-3-

phosphate dehydrogenases, pyruvate decarboxylases, actins, translation elongation 

25 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. 

In any of the non-dairy replicas described herein, the replica further can include 

one or more sugars ( e.g., sucrose, glucose, fructose, and/or maltose), one or more purified 

30 enzymes (a lipase, a protease, and/or an amylase), a melting salt (e.g., sodium citrate, 

trisodium pyrophosphate, sodium hexametaphosphate, disodium phosphate, or any 
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combination thereof), a divalent cation (e.g., Fe2
-'-, Mg2

-'-, Cu2\or Ca2+), an isolated amino 

acid (e.g., methionine, leucine, isoleucine, valine, proline, or alanine) 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, 

5 one or more plant-derived lipids, one or more oils derived from an algae, fungus, or 

bacterium, or one or more free fatty acids. The plant-derived lipids can include 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 oil, palm fruit oil, 

coconut oil, babassu oil, shea butter, mango butter, cocoa butter, wheat germ oil, or rice 

10 bran oil (e .. g, canola oil, cocoa butter, and/or coconut oil). 

In any of the non-dairy cheese replicas described herein, the replica further can 

include a cross-linking enzyme (e.g., a transglutaminase or a lysyl oxidase). 

In any of the non-dairy cheese replicas described herein, the cheese replica can 

have one or more of: a) increased creamy, milky, buttery, fruity, cheesy, free fatty acids, 

15 sulfury, fatty, sour, floral, or mushroom flavor or aroma notes; 2) reduced nutty, planty, 

beany, soy, green, vegetable, dirty, or sour flavor or aroma notes; 3) an increased creamy 

texture; 4) an improved melting characteristic; and 5) an increased stretching ability, 

relative to a corresponding cheese replica lacking the one or more microbes, sugars, 

divalent cations, isolated enzymes, isolated amino acids or other additive, plant-derived 

20 lipids, or combinations thereof. 

For example, a cheese replica can have an increase in one or more of acetoin, 

diacetyl, 2,3-hexandione, or 5-hydroxy-4-octanone, or a decrease in one or more of 

benzaldehyde, 1-hexanol, 1-hexanal, furan, benzaldehyde or 2-methyl-2-propanol, 

pyrazine, or heptanal relative to a corresponding cheese replica lacking said one or more 

25 microbes, sugars, divalent cations, isolated enzymes, isolated amino acids or other 

additive, plant-derived lipids, or combinations thereof. 

For example, the cheese replica can have 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 

30 additive, plant-derived lipids, or combinations thereof. 
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For example, the cheese replica can have an increase in one or more ofbutanoic 

acid, propanoic acid, hexanoic 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 

5 combinations thereof. 

For example, the cheese replica can have 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 

10 amino acids or other additive, plant-derived lipids, or combinations thereof. 

For example, the cheese replica can have 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 For example, the cheese replica can have (i) an increase in ethyl octanoate and/or 

20 

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. 

For example, the cheese replica can have an increase in acetic acid relative to a 

corresponding cheese replica lacking the one or more microbes, sugars, divalent cations, 

isolated enzymes, isolated amino acids or other additive, plant-derived lipids, or 

combinations thereof. 

For example, the cheese replica can have an increase in one or more of gamma-

25 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. 

For example, the cheese replica can have an increase in one or more of nonanol or 

30 1-octen-3-ol relative to a corresponding cheese replica lacking said one or more 
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microbes, sugars, divalent cations, isolated enzymes, isolated amino acids, yeast extract, 

plant-derived lipids, or combinations thereof. 

This document also features a method of making a non-dairy cheese replica. The 

method includes solidifying a mixture of one or more isolated and purified proteins from 

5 a non-animal source and one or more isolated fats, the 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 plantaruni, Lactobacillus casei, Lactobacillus 

rhamnosus, Staphylococcus xylosus, and Brevibacterium linens. The solidifying can 

10 include cross-linking the proteins using a transglutaminase or a lysyl oxidase, subjecting 

the mixture to a heat / cool cycle, forming a cold set gel, forming a coacervate comprising 

one or more isolated and purified proteins from a non-animal source. The method further 

can include adding one or more of the following: the replica further can include one or 

more sugars (e.g., sucrose, glucose, fructose, and/or maltose), one or more purified 

15 enzymes (a lipase, a protease, and/or an amylase), a melting salt (e.g., sodium citrate, 

trisodium pyrophosphate, sodium hexametaphosphate, disodium phosphate, or any 

combination thereof), a divalent cation (e.g., Fe2+, Mg2+, Cu2+,or Ca2+), an isolated 

amino acid (e.g., methionine, leucine, isoleucine, valine, proline, or alanine) or other 

additive selected from the group consisting of a food product, a yeast extract, miso, 

20 molasses, a nucleobase, an organic acid, a vitamin, a fruit extract, coconut milk, and a 

malt extract, one or more plant-derived lipids, one or more oils derived from an algae, 

fungus, or bacterium, or one or more free fatty acids. The method further can include 

aerating the mixture. The method can include incubating said mixture with one microbe 

for a period of time and then adding a second microbe to said mixture. 

25 This document also features a method for making a cold set gel. The method 

includes 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 °C and 25°C by increasing 

30 the ionic strength; and optionally subjecting said cold set gel to high pressure processing. 

The one or more isolated and purified proteins can be plant proteins ( e.g., seed storage 
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proteins, pea proteins, Lupine proteins, proteins from a legume, chickpea proteins, or 

lentil proteins. The pea proteins can include pea vicilins and/or pea legumins. The heat 

labile components can include one or more microbes. Gelling can be induced using 5 to 

100 rnM sodium or calcium chloride. 

This document also features a method of making a coacervate. The method 

includes 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 (e.g., pH 4-5, wherein the solution comprises 

100 rnM or less of a salt; and isolating the coacervate from said solution; and optionally 

subjecting said coacervate to high pressure processing. The isolated and purified proteins 

10 can be plant proteins ( e.g., seed storage proteins, chickpea proteins, lentil proteins, pea 

proteins or Lupine proteins). The pea proteins can include pea vicilins and/or pea 

legumins. The pea vicilins can include convicilins. The acidifying step can be done in 

the presence of a plant based oil. 

This document also features a method of minimizing one or more undesirable 

15 odors in a composition containing plant proteins. The method includes contacting the 

composition with a ligand having binding affinity for lipoxygenases. The ligand can be 

bound to a solid substrate. The composition can be a food composition ( e.g. a cheese 

replica) 

In another aspect, this document features a method of minimizing one or more 

20 undesirable odors in a composition containing plant proteins. The method includes 

contacting the composition with activated carbon then removing the activated carbon 

from the composition. The composition can be a food composition ( e.g. a cheese replica) 

This document also features a method of minimizing one or more undesirable 

odors in a composition containing plant proteins. The method includes contacting the 

25 composition with a lipoxygenase inhibitor and/or an antioxidant. The composition can be 

a food composition (e.g. a cheese replica). 

This document also features a method for modulating a flavor profile and/or an 

aroma profile of a cultured non-dairy product. The method includes adding one or more 

microbes to a non-dairy milk source selected from the group consisting of a nut milk, a 

30 grain milk or a bean milk and culturing the microbe-containing non-dairy milk and 

modulating 1) the aeration rate and/or timing of aeration during the culturing; 2) the 
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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 grmvth 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 

5 modulated. The method further can include adding one or more sugars, divalent cations, 

isolated enzymes, isolated amino acids or other additives, plant-derived lipids, algal oils, 

or oil derived from bacteria, oil derived from fungi, or free fatty acids to the mixture 

during said culturing step. The method further can include solidifying the microbe 

containing mixture. The product can be a cheese replica, yogurt or sour cream, creme 

10 fraiche, or kefir. 

This document also features a non-dairy cheese replica comprising a coacervate 

comprising one or more isolated proteins from a non-animal source. The The one or more 

isolated and purified proteins can be plant proteins ( e.g., seed storage proteins, pea 

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

15 The pea proteins can include pea vicilins and/or pea legumins. 

In another aspect, this document features 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 the non-dairy cheese replica has a) an increased 

20 creamy texture; b) an improved melting characteristic; or an increased stretching ability. 

This document also features a method of making a non-dairy cheese replica. The 

method includes 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. The 

mixture can include one or more microbes comprising one or more microbes selected 

25 from the group consisting of a Penicilliurn species, a Debaryomyces species, a 

Geotrichum species, a Corynebacterium species, a Streptococcus species, a Verticillium 

species., a Kluyveromyces species, a Saccharomyces species, a Candida species, a 

Rhodosporidum species, a Cornybacteria species, a Aficrococcus species, a Lactobacillus 

species, a Lactococcus species, a Staphylococcus species, a Halomonas species, a 

30 Brevibacterium species, a Psychrobacter species, a Leuconostocaceae species, a 

Pediococcus species, a Propionibacterium species, and a lactic acid bacterium. 

11 
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This document also features a ricotta cheese replica comprising a solidified nut 

milk, Lactococcus lactis lactis, and Lactococcus lactis cremoris. The ricotta cheese of 

further can include a transglutaminase. The nut milk can be made with almond milk. In 

some embodiments, it is made with a mixture of almond milk and macadamia nut milk. 

5 The ricotta replica has a white and creamy appearance with a buttery appearance. It can 

be smooth and sweet with toasted almond overtones. The ricotta cheese replica can be 

whipped or firm. The whipped ricotta has a smooth texture, and a higher moisture content 

than the firm ricotta. The whipped ricotta replica can be used as substitute for 

mascarpone. The firm ricotta can be used as a cottage cheese substitute. 

10 

15 

In yet another aspect, this document features a blue cheese replica comprising a 

solidified nut milk, Lactococcus lactis cremoris, Lactococcus lactis diacetylactis, 

Lactococcus lactis lactis; Penicillium roqueiforte, and Debaryomyces hansenii. The blue 

cheese of further can include a transglutaminase. The nut milk can include a mixture of 

almond milk and macadamia nut milk. 

In yet another aspect, this document features a method for creating a library of 

isolated microbial strains for use in flavoring a non-dairy cheese replica. comprising: 

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

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

determining a flavor contribution of each of said individual microbial strains to a non-

20 dairy cheese replica. 

In practicing the invention, in some embodiments the cheese replica is comprised 

of less than 5% complex carbohydrates. 

In practicing the invention, in some embodiments the cheese replica is comprised 

of less than 5% polysaccharides 

25 In practicing the invention, in some embodiments the cheese exhibits smooth 

melting. 

In some embodiments the invention provides a hard cheese replica and method of 

making the same. In some embodiments, a non-dairy milk is inoculated with 

thermophilic cultures before formation of the gel. The hard cheese replica is optionally 

30 aged. 

12 
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In another aspect, the invention provides a blue cheese replica and method of 

making the same. In some embodiments, the blue cheese replica is prepared from a nut 

milk. In some embodiments, the nut milk is prepared from almonds and macadamia nuts. 

In some embodiments, the nut milk is a 50:50 composition of almond and macadamia 

5 milk. In some embodiments, the nut milk has 28% cream. In some embodiments, the nut 

milk is pasteurized. In some embodiments, the nut milk is heated, e.g., to 83 ± 3° F. In 

some embodiments, microbial cultures are then added to the nut milk. In some 

embodiments, the microbial cultures comprise MAI I and penicillium roquefortii. In 

particular embodiments, the microbial cultures are are allowed to hydrate on top of milk 

10 for about 5 minutes before they are stirred into the milk). In some embodiments, 

proteases or lipases are added. In some embodiments, the proteases or lipases are 

dissolved in water prior to adding to the milk. 

In another aspect the invention provides a washed rind cheese replica and 

methods of making the same. In some embodiments, the washed rind cheese replica is 

15 prepared from a nut milk. In some embodiments, the nut milk is prepared from almonds 

and macadamia nuts. In some embodiments, the nut milk is a 50:50 composition of 

almond and macadamia milk. In some embodiments, the nut milk has 28% cream. 

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 

20 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, 

25 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 

the claims. The word "comprising" in the claims may be replaced by "consisting 

30 essentially of' or with "consisting of," according to standard practice in patent law. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features of the invention are set forth with particularity in the appended 

claims. A better understanding of the features and advantages of the present invention 

will be obtained by reference to the following detailed description that sets forth 

5 illustrative embodiments, in which the principles of the invention are utilized, and the 

accompanying drawings of which: 

FIG. 1 is a bar graph of the average texture score of each of the soft ripened 

cheese replicas with the addition of proteases and lipases, as determined by the taste 

testers. 

10 FIG. 2 is a bar graph of the average firmness of each of the soft ripened cheeses 

with the addition of proteases, as determined by the texture analyzes. 

FIG. 3A and FIG. 3B are bar graphs of the average preference scores and flavor 

scores, respectively, for the cheese replicas made by varying proteases added and time of 

protease addition, as determined by taste testers. 

15 FIG. 4 is a bar graph of the average butteriness scores for the cheese replicas 

made by varying proteases added and time of protease addition, as determined by taste 

testers. Error bars are the standard deviation of the taste tester scores. 

FIG. 5 is a bar graph of the average acidity scores for the cheese replicas made by 

varying proteases added and time of protease addition, as determined by taste testers. 

20 FIG. 6 is a line graph depicting the effect of individual LF2 and LF5 bacterial 

strains on the pH of filtered nut media. 

FIG. 7 is a bar graph depicting buttery and sour flavor scores for individual LM 

and LLBD samples. 

FIG. 8 is a bar graph depicting the combined buttery and sour flavor scores for 

25 LM and LLBD samples. 

30 

FIG. 9 is a bar graph depicting nutty and sweet flavor scores for individual LM 

and LLBD samples. 

FIG. 10 is a bar graph depicting the combined nutty and sweet flavor scores for 

LM and LLBD samples. 

FIG. 11 depicts a cheese replica prepared using crosslinked isolated proteins. 
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FIG. 12 is a line graph depicting the concentration of 2,3-butanedione detected in 

each sample with 10 mM, 50 mM, or 200 mM glucose and increasing concentrations of 

citrate. 

FIG. 13 is a line graph depicting the concentration of acetoin detected in each 

5 sample with 10 mM, 50 rnM, or 200 rnM glucose and increasing concentrations of citrate. 

FIG. 14 is a line graph depicting the concentration of 2,3-hexanedione detected in 

each sample with 10 mM, 50 mM, or 200 mM glucose and increasing concentrations of 

citrate. 

FIG. 15 is a bar graph depicting the signal intensity of free fatty acids as detected 

10 by GCMS in samples cultured with SX. 

FIG. 16 is a bar graph depicting the signal intensity of 2-methyl and 3-methyl 

butanoic acids as detected by GCMS in samples cultured with SX. 

FIG. 17 is a bar graph depicting the signal intensity of the cheese acids (butanoic 

acid, propanoic acid, 3-methyl butanoic acid, and 2-methyl propanoic acid) as detected 

15 by GCMS in Brevibacterium cultured yeast extract media with additional substrates 

( citrate, oxalic acid, or pyruvate ). 

20 

FIG. 18 is a bar graph depicting the signal intensity of "buttery"' compounds 

( acetoin and 2,3-butanedione) as detected by GCMS in soymilk samples cultured with 

MD88. 

FIG. 19 is a bar graph depicting the signal intensity of "buttery"' compounds 

( acetoin and 2,3-butanedione) as detected by GCMS in soymilk samples cultured with 

TA61. 

FIG. 20 is a bar graph depicting the signal intensity of 3-methyl-butanoic acid, as 

detected by GCMS, produced by SX in soyrnilk with various branched chain amino acids 

25 supplemented. 

FIG. 21 is a bar graph depicting the signal intensity of 2-methyl-butanoic acid, as 

detected by GCMS, produced by SX in soymilk with various branched chain amino acids 

supplemented. 

FIG. 22 is a bar graph depicting the signal intensity of 2-methyl-propanoic acid, 

30 as detected by GCMS, produced by SX in soymilk with various branched chain amino 

acids supplemented. 

15 
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FIG. 23 is a bar graph depicting the signal intensity of 3-methyl-butanoic acid as 

detected by GCMS in soymilk samples cultured with different concentrations of leucine. 

FIG. 24 is a bar graph depicting the signal intensity of dimethyl trisulfide as 

detected by GCMS in Brevibacterium cultured samples. 

FIG. 25 is bar graph depicting the signal intensity of acetoin as detected by 

GCMS in cultured PV with coconut milk. 

FIG. 26 is bar graph depicting the signal intensity of 2,3-butanedione as detected 

by GCMS in cultured PV with coconut milk. 

FIG. 27 is bar graph depicting the signal intensity of free fatty acids as detected 

10 by GCMS in cultured PV with coconut milk. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention discloses methods and compositions for producing desired 

flavors and textures in cheese made from non-dairy sources. One of skill in the art will 

recognize that any combination of the embodiments described herein are within the scope 

15 of the invention. Broadly, the invention provides methods for making non-dairy cheeses 

by solidifying a non-dairy cheese source using a variety of techniques, including 

crosslinking, using a heat/ cool cycle, forming a cold set gel, forming a coacervate, or 

using high pressure processing. The solidifying process can allow the separation of the 

crosslinked proteins and associated fats into solid curds that can be separated from the 

20 "whey," e.g., the liquid remaining after curdling. The solidified proteins can hold a fat 

emulsion, and have the essential physical characteristics needed for pressing, culturing 

and ripening a cheese replica derived from non-dairy milk. 

As described herein, the texture and/or flavor of the cheese replica, as well as 

melting characteristic or stretchability of the cheese replica, can be modified by adding 

25 one or more specific enzymes ( e.g., lipases and/or protease), sugars, proteins, amino 

acids, divalent cations, melting salts, yeast extract, food product, miso, molasses, 

nucleobases, organic acids, vitamins, fruit extracts, coconut milk, malt extracts, plant­

based lipids, free fatty acids, and one or more microbes. In addition, culture parameters 

can be adjusted to alter the flavor, texture, melting characteristics, and strechability of a 

30 cheese replica. For example, the aeration rate and/or timing of aeration during the 

culturing; the timing of adding the microbes to the mixture; the order in which two or 
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more microbes are added, e.g., together or sequentially; the relative amounts of two or 

more microbes; the absolute number of microbes inoculated; or the microbial grnwth 

phase of the microbes prior to or after addition to the mixture, 

In some embodiments, one or more specific enzymes (e.g., lipases and/or 

5 protease), sugars, proteins, amino acids, divalent cations, melting salts, yeast extract, food 

product, miso, molasses, nucleobases, organic acids, vitamins, fruit extracts, coconut 

milk, malt extracts, plant-based lipids, free fatty acids, can be used to affect emulsion 

stability, protein solubility, suspension stability, or ability to support growth of microbial 

cultures used in making cheese replicas, yogurt replicas, or other food replicas of cultured 

10 dairy products. 

In various embodiments, the current invention includes cheese replicas 

principally, entirely or partially composed of ingredients derived from non-animal 

sources. In additional embodiments the present invention includes methods for making 

cheese replicas from non-animal sources. In various embodiments these results are 

15 achieved by replicating the curdling process of cheese making in non-dairy milks using a 

transglutaminase. 

Definitions. 

The term "isolated protein" as used herein refers to a preparation in which a 

20 protein or population of proteins is substantially isolated from a source, wherein non­

proteinaceous components have been substantially reduced in the preparation. Non­

proteinaceous components may be reduced by a factor of 3 or more, a factor of 5 more 

more, or a factor of 10 or more relative to the source material from which the protein or 

proteins have been isolated. The population of proteins may be heterogenous, or the 

25 population of proteins may be heterogenous. A non-limiting example of an isolated 

protein preparation comprising a heterogenous population of proteins is soy protein 

isolate. 

The term "isolated and purified protein" refers to a preparation in which the 

cumulative abundance by mass of protein components other than the specified protein, 

30 which can be a single monomeric or multimeric protein species, is reduced by a factor of 

2 or more, 3 or more, 5 or more, 10 or more, 20 or more, 50 or more, 100 or more or 
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1000 or more relative to the source material from which the specified protein was said to 

be purified. For clarity, the isolated and purified protein is described as isolated and 

purified relative to its starting material ( e.g., plants or other non-animal sources). In 

some embodiments, the term "isolated and purified" can indicate that the preparation of 

5 the protein is at least 60% pure, e.g., greater than 65%, 70%, 75%, 80%, 85%, 90%, 95%, 

or 99% pure. The fact that composition can include materials in addition to the isolated 

and purified protein does not change the isolated and purified nature of the protein as this 

definition typically applies to the protein before addition to the composition. 

The term "homogeneous" can mean a single protein component comprises more 

10 than 90% by mass of the total protein constituents of a preparation. 

The term "resemble" can mean one composition having characteristics 

recognizably similar to another composition by an ordinary human observer. 

The term "indistinguishable" can mean that an ordinary human observer would 

not be able to differentiate two compositions based on one or more characteristics. It is 

15 possible that two compositions are indistinguishable based on one characteristic but not 

based on another, for example two compositions can have indistinguishable taste while 

having colors that are different. Indistinguishable can also mean that the product 

provides an equivalent function as or performs an equivalent role as the product for 

which it is substituting. 

20 The term cheese "substitute" or "replica" can be any non-dairy product that can 

be used in any role commonly served by traditional dairy cheese. A cheese "substitute" or 

"replica" can be a product that shares visual, olfactory, textural or taste characteristics of 

cheese such that an ordinary human observer of the product is induced to think of 

traditional dairy cheese. 

25 The term "controlled", "controlling", and "defined" are used interchangeably 

herein to refer to the manipulation of a method or components of a composition to 

achieve a desired characteristic or keep said desired characteristic within certain bounds 

defined by a user. By way of example only, a controlled fat profile refers to a fat profile 

wherein the fat content or content of specific fat classes (e.g., saturated or unsaturated) 

30 are kept within user-defined limits. By way of other example only, a controlled amount 

refers to an amount kept within certain bounds defined by a user. For instance, adding a 
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controlled amount of bacteria may refer to adding bacterial cultures comprising a known 

population and/or known amount of bacterial strains. By contrast, Rejuvelac is an 

exemplary composition that comprises an uncontrolled amount of, e.g., bacteria. 

Rejuvelac is prepared by incubating a liquid containing a bacterial food source in an 

5 environment that is conducive to the grmvth of bacteria, but the amount of bacteria or the 

types of bacteria that grow in said environment is not kept to within user-defined bounds, 

e.g., is not controlled. 

Non-dairy milks 

10 In one aspect, the invention provides a non-dairy cheese source that can be used 

as a starting material for preparing a non-dairy cheese. The term "non-dairy cheese 

source" refers to an emulsion comprising proteins and fats, wherein said proteins and fats 

are prepared from a non-dairy source. In some embodiments, the non-dairy cheese 

source can be a non-dairy milk obtained from nuts or seeds. In other embodiments, one 

15 or more isolated proteins from a non-animal source as used as a non-dairy cheese source. 

In some embodiments, the plant source comprises one or more nuts or seeds. In 

some embodiments, the plant source is a flour compounded from one or more nuts or 

seeds (e.g., almonds and macadamia nuts). The term "nut" generally refers to any hard­

walled, edible kernel. A nut can be a composite of a hard-shelled fruit and a seed, where 

20 the hard-shelled fruit does not open to release the seed. Exemplary nuts include, but are 

not limited to almonds, butternut, hickory nuts, wingnuts (Pterocarya), beech nuts, oak 

nuts, filberts, hornbeam nuts, soy nuts, cashews, brazil nuts, chestnuts, coconuts, 

hazelnuts, macadamia nuts, mongogo (Schinziophyton rautanenii), peanuts, pecans, pine 

nuts, pistachios, or walnuts. Any large, oily kernel found within a shell and used in food 

25 may be regarded as a nut. Plant seeds can include any embryonic plant enclosed in a seed 

coat. Exemplary plant seeds include, e.g., legumes such as, e.g., alfalfa, clover, peas, 

beans, lentils, lupins, mesquite, carob, soybeans, peanuts, cereals such as, e.g., com, rice, 

wheat, barley, sorghum, millet, oats, triticale, rye, buckwheat, fonio, teff, amaranth, spelt, 

quinoa, angiosperms ( e.g., flowering plants such as, for example, sunflowers) and 

30 gymnosperms. "Gymnosperm" generally refer to plant species that produce seeds that are 

generally not enclosed in a nut or fruit. Exemplary gymnosperms include conifers such 
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as, e.g., pine trees, spruce trees, and fir trees. In some embodiments, the non-dairy milk 

is not soy milk. 

Non-dairy products or compositions include products or compositions where the 

constituent proteins, fats and/or small molecules can be isolated from, or secreted by, 

5 plants, bacteria, viruses, archaea, fungi, or algae. The non-dairy proteins also can be 

recombinantly produced using polypeptide expression techniques ( e.g., heterologous 

expression techniques using bacterial cells, insect cells, fungal cells such as yeast cells, 

plant cells). In some cases, standard polypeptide synthesis techniques (e.g., liquid-phase 

polypeptide synthesis techniques or solid-phase polypeptide synthesis techniques) can be 

10 used to produce proteins synthetically. In some cases, in vitro transcription/translation 

reactions are used to produce the proteins. Non-dairy products are generally not derived 

from cows, goats, buffalo, sheep, horses, camels, or other mammals. In some 

embodiments non-dairy products do not contain dairy proteins. In some embodiments 

non-dairy products do not contain dairy fats. 

15 The non-dairy milk can be made by a method comprising preparing the nuts or 

plant seeds with processing steps such as sterilizing, blanching, shocking, 

decompounding, centrifugation, or washing. The nuts or seeds can be decompounded for 

example, by grinding or blending or milling the nuts in a solution comprising water. 

Alternative methods for decompounding the nuts or dried seeds can include crushing, 

20 tumbling, crumbling, atomizing, shaving, pulverizing, grinding, milling, water eroding 

(for example with a water jet), or finely chopping the nuts or plant seeds. In some 

embodiments, the decompounding step takes place in a blender, a continuous flow 

grinder, or a continuous flow mill. The decompounding can be followed by a sorting, 

filtering, screening, air-classification, or separation step. In some embodiments the 

25 decompounded nuts or seeds can be stored prior to the formation of a non-dairy milk. 

The aqueous solution can be added before, during, or after the decompounding. 

The nuts or seeds used in some embodiments of the invention to make non-dairy 

milks may have contaminants on the surface which would make a non-dairy milk unsafe 

or unpalatable. Accordingly the nuts or seeds can be washed or blanched prior to use. 

30 The nuts or seeds can also be sterilized to remove, reduce, or kill any contaminants on the 

surface of the nuts or seeds. A sterilization step can be an irradiation step, a heat step 
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