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INTERNATIONAL SEARCH REPORT

International application No.
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A. CLASSIFICATION OF SUBJECT MATTER

Int.cl? aA23L1/226, A23L1/22, A23D9/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.cl’” A23L1/22-1/23, A23D9/00

"Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

JSTPlus (JOIS)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Hiroshi KATO, “Borage-yu no Seijo to Oyo”, 13-19
FRAGRANCE JOURNAL, 1996, Vol.24, No.5,
pages 77 to 81
X/A Jp 5-304972 A (UNION INDUSTRIAL Y 13-22/1-12,
AGRO-GANADERA S.A.), 23,24
19 November, 1993 (19.11.93),
& EP 484266 Al & CA 2054409 A
& ZA 9108443 A
X/A JP 2003-306690 A (Kabushiki Kaisha Noburu), 13-19,22/
31 October, 2003 (31.10.03), 1-12,23,24
(Family: none)

Further documents are listed in the continuation of Box C.

l:l See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

09 February, 2005 (09.02.05) 01 March, 2005 (01.03.05)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (January 2004)
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X/A Jp 11-89513 A (SCIETE DES PRODUITS NESTLE S.A.), 13-22/1-12,

& AU 9877323 A
& US 6297279 Bl
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2004/016557
Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

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

2. [:' Claims Nos.:

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

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

A matter common between claims 16 and 13 is a vegetable fat composition
containing a long-chain highly unsaturated fatty acid. However, it is a known
vegetable fat composition as apparent from the fact that it is disclosed in,
e.g., JP2001-226693A. Thismatter cannothencebe consideredtobeatechnical
feature which contributes to the prior art. Consequently, the two claims
do not have a common special technical feature. Therefore, these inventions
are not considered tobe so linked as to form a single general inventive concept.

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

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

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

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

Remark on Protest [ ] The additional search fees were accompanied by the applicant’s protest.

I:] No protest accompanied the payment of additional search fees.
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Warnings:

Information:

160454

12 Foreign Reference SU291395_partial.pdf no 1

3efae19c3b52d0f364f878e7a4bd 592426a0)

Warnings:

Information:

91064

Topunov_2001_partial_final.

odf no 1

13 Non Patent Literature

584b6194dc32e4ebbbbas6c0905eb143bd|
0d944a

Warnings:

Information:

292489

14 Non Patent Literature Walter_1993.pdf no 5

647733c90536df1229c27b7e7861a2777 14|
6adf1

Warnings:

Information:

1365002

15 Foreign Reference W02005046354.pdf no 27

e37af993e815c2c58b1c74ale0bfd47c5baal
8401

Warnings:

Information:

Total Files Size (in bytes)4 9826818

Motif Exhibit 1150, Page 523 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Sequence Listing was accepted.

If you need help call the Patent Electronic Business Center at (866)
217-9197 (toll free).

Reviewer: Wheat Jr, Scott (ASRC)

Timestamp: [year=2018; month=3; day=13; hr=17; min=4; sec=21; ms=938; ]
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Validated By CRFValidator v 1.0.5

Application No: 15913090 Version No: 1.0

Input Set:

Output Set:

Started: 2018-03-08 17:04:55.803

Finished: 2018-03-08 17:04:56.055
Elapsed: 0 hr(s) 0 min(s) 0 sec(s) 252 ms

Total Warnings: 4
Total Errors: 0
No. of SeqIDs Defined: 27
Actual SeqID Count: 27
Error code Error Description
w402 Undefined organism found in <213> in SEQ ID (6)
W 402 Undefined organism found in <213> in SEQ ID (14)
w402 Undefined organism found in <213> in SEQ ID (24)
W 402 Undefined organism found in <213> in SEQ ID (25)
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<110>

<120>

THE

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<160>

<170>

<210>

<211>

<212>

<213>

<400>

SEQUENCE LISTING

Impossible Foods Inc.

METHODS AND COMPOSITIONS FOR AFFECTING

FLAVOR AND AROMA PROFILE OF CONSUMABLES

38767-0015001

Us 15/913,090
2018-03-06

PCT/US2014/011347
2014-01-13

13/941,211
2013-07-12

61/908, 634
2013-11-25

61/751,816
2013-01-11

27

FastSEQ for Windows Version 4.0
1

161

PRT

Vigna radiata

1

Met Thr Thr Thr Leu Glu Arg Gly Phe Thr Glu Glu

1

Val Val Lys Ser Trp Asn Val Met Lys Lys Asn Ser

20 25

Leu Lys Phe Phe Leu Lys Ile Phe Glu Ile Ala Pro

35 40

Leu Phe Ser Phe Leu Arg Asp Ser Thr Val Pro Leu

50

55 60

Lys Leu Lys Pro His Ala Val Ser Val Phe Val Met

65

70 75

Ala vVal Gln Leu Arg Lys Ala Gly Lys Val Thr val

85 90

Leu Lys Lys Leu Gly Ala Thr His Phe Arg Thr Gly

100 105

His Phe Glu Val Thr Lys Phe Ala Leu Leu Glu Thr

115 120

Val Pro Glu Met Trp Ser Pro Ala Met Lys Asn Ala
130 135 140
Tyr Asp Gln Leu Val Asp Ala Ile Lys Tyr Glu Met

145

Ser

150 155

Gln
Gly
Ser
45

Glu
Thr
Arg
val
Ile
125

Trp

Lys

Glu
Glu
30

Ala
Gln
Cys
Glu
Ala
110
Lys

Gly

Pro

Ala

15

Leu

Gln

Asn

Asp

Ser

95

Asn

Glu

Glu

Pro

Leu

Gly

Lys

Pro

Ser

80

Asn

Glu

Ala

Ala

Ser
160

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241
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<210> 2

<211>
<212>
<213>

<400> 2

Met

1

Ile

Phe

Ser

Ile

65

Arg

Asp

Glu

val

Ile

Glu

Lys

Gln

50

Asp

His

Cys

Glu

Met
130

<210> 3

<211>
<212>
<213>

<400> 3

Met

1

Leu

Phe

Glu

Ile

65

Ser

Glu

val

Ile

Leu

Lys

Ser

Gln

50

Asp

His

Cys

Leu

Thr
130

<210> 4
<211> 145

133
PRT

Asp

Pro

Glu

35

Ser

Asn

Lys

Leu

Ala

115
Thr

139
PRT

Ser

Glu

Lys

35

Pro

Arg

val

Leu

Lys

115

Leu

Gln

Asn

20

Glu

Arg

Leu

Gln

Leu

100

Lys

Ala

Glu
His
20

Tyr
Lys
Leu
Arg
Leu
100

Ala

Glu

Lys

Lys

Pro

Lys

Glu

Tyr

85

Lys

Ala

Glu

Glu

Gly

Pro

Lys

Glu

Arg

85

Gln

Trp

Lys

Methylacidiphilum

Glu

Asn

Thr

Leu

Gly

70

Gly

Ser

Ala

Aquifex aeolicus

Thr

Thr

Lys

Leu

Glu

70

Asn

Ala

Glu

Lys

infernorum

Lys

Glu

val

Met

55

Leu

val

Ile

Trp

Ile

Glu

Thr

Ala

55

Leu

val

Ile

Glu

Leu
135

Glu

Ile

Ser

40

Gln

Ile

val

Gln

Thr
120

Arg

Ile

Lys

40

Asn

Asp

Lys

Glu

Ala

120
Tyr

Leu

Gly

25

val

val

Pro

Asp

Glu

105
Lys

val
Thr
25

Glu
Ala
Asn
Pro
Glu
105

Tyr

Ser

Ile
10

Leu
Leu
Leu
Thr
Ser
90

Tyr

val

Ile

10

Ala

Leu

Ile

Ala

Glu

90

val

Asp

Gln

Lys

Leu

Phe

Gly

Leu

75

His

Leu

Tyr

Lys

Arg

Phe

Ile

Ile

75

His

Leu

Phe

Pro

Glu

Phe

Gln

Ile

60

Gln

Tyr

Gly

Gly

Met

Ala

Ala

60

Ser

Tyr

Asn

Leu

Ser

Tyr

Asn

45

Leu

Asp

Pro

Gln

Ile
125

Thr

Tyr

Gly

45

Tyr

Thr

Pro

Pro

Ala
125

Trp

Ala

30

Pro

val

Leu

Leu

Gly

110
Ala

val

Glu

30

Ala

Ala

Ile

Leu

Gly

110
Lys

Lys
15

Asn
Ile
Gln
Gly
val
95

Phe

Ala

Pro
15

Leu
Ser
Thr
Ala
val
95

Glu

Thr

Arg

Leu

Ser

Gly

Arg

80

Gly

Thr

Gln

Leu

Leu

Glu

Tyr

Arg

80

Lys

Glu

Leu

Case No.: IPR2023-00209
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<212> PRT

<213> Glycine max

<400> 4
Met Gly Ala Phe Thr Glu Lys Gln Glu Ala Leu Val Ser Ser Ser Phe
1 5 10 15
Glu Ala Phe Lys Ala Asn Ile Pro Gln Tyr Ser Val Val Phe Tyr Thr
20 25 30
Ser Ile Leu Glu Lys Ala Pro Ala Ala Lys Asp Leu Phe Ser Phe Leu
35 40 45
Ser Asn Gly Val Asp Pro Ser Asn Pro Lys Leu Thr Gly His Ala Glu
50 55 60
Lys Leu Phe Gly Leu Val Arg Asp Ser Ala Gly Gln Leu Lys Ala Asn
65 70 75 80
Gly Thr Val Val Ala Asp Ala Ala Leu Gly Ser Ile His Ala Gln Lys
85 90 95
Ala TIle Thr Asp Pro Gln Phe Val Vval Vval Lys Glu Ala Leu Leu Lys
100 105 110
Thr Ile Lys Glu Ala Val Gly Asp Lys Trp Ser Asp Glu Leu Ser Ser
115 120 125
Ala Trp Glu Val Ala Tyr Asp Glu Leu Ala Ala Ala Ile Lys Lys Ala
130 135 140
Phe
145

<210> 5
<211> 162
<212> PRT

<213> Hordeum vulgare

<400> 5
Met Ser Ala Ala Glu Gly Ala Val Val Phe Ser Glu Glu Lys Glu Ala

Leu Val Leu Lys Ser Trp Ala Ile Met Lys Lys Asp Ser Ala Asn Leu
20 25 30
Gly Leu Arg Phe Phe Leu Lys Ile Phe Glu Ile Ala Pro Ser Ala Arg
35 40 45
Gln Met Phe Pro Phe Leu Arg Asp Ser Asp Val Pro Leu Glu Thr Asn
50 55 60
Pro Lys Leu Lys Thr His Ala Val Ser Val Phe Val Met Thr Cys Glu
65 70 75 80
Ala Ala Ala Gln Leu Arg Lys Ala Gly Lys Ile Thr Val Arg Glu Thr
85 90 95
Thr Leu Lys Arg Leu Gly Gly Thr His Leu Lys Tyr Gly Val Ala Asp
100 105 110
Gly His Phe Glu Val Thr Arg Phe Ala Leu Leu Glu Thr Ile Lys Glu
115 120 125
Ala Leu Pro Ala Asp Met Trp Gly Pro Glu Met Arg Asn Ala Trp Gly
130 135 140
Glu Ala Tyr Asp Gln Leu Val Ala Ala Ile Lys Gln Glu Met Lys Pro
145 150 155 160
Ala Glu

<210> 6
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<211> 1153
<212> PRT

<213> Magnaporthe oryzae

<400> 6

Met

1

His

val

Glu

Gly

65

Glu

Met

Thr

Gly

Gly

145

Gln

Thr

Leu

Tyr

Ala

225

Pro

Arg

Ile

Asn

Gln

305

Pro

Ser

Asn

Leu

Asp

385
Ile

Asp

Glu

Ser

Ser

50

Ser

Lys

Ser

Glu

Tyr

130

Glu

Leu

Asp

Asn

Asn

210

Arg

Gly

Lys

Ile

Lys

290

Glu

Asp

val

Leu

Leu

370

Leu

Thr

Gly

Ile

Phe

35

Pro

Cys

Pro

Gln

Lys

115

Asp

Lys

val

Ser

Tyr

195

His

Ser

Leu

His

Ile

275

Ser

Met

Cys

Leu

Ala

355

Glu

Phe

Leu

Ala

His

20

Pro

Ser

Gln

Lys

Arg

100

Lys

val

Leu

Ala

Leu

180

Leu

Pro

val

Ile

Pro

260

His

Ser

Gln

Tyr

Leu

340

Leu

Gly

Gln

val

val

Asp

Leu

Arg

Ala

Pro

85

Pro

Leu

Lys

Lys

Arg

165

Ile

Gly

Phe

Ile

Phe

245

Asn

Asp

Ser

Asp

Ala

325

Ile

Ile

Glu

val

Asp
405

Arg

Gly

Phe

Lys

Asp

70

val

Leu

Thr

Thr

Asp

150

Leu

Asn

Pro

Asn

Pro

230

Asp

Asn

Ile

Tyr

Ser

310

Asp

Met

Asn

Ala

Ala

390
Tyr

Leu

val

Lys

Ser

55

Thr

Lys

Pro

Gly

Leu

135

Asp

Pro

Glu

Glu

Pro

215

Thr

Ser

val

Phe

Leu

295

Ile

Lys

Phe

Glu

Arg

375

Arg

val

Asp
Pro
Asp
40

Ser
Gln
Glu
Thr
Ile
120
Leu
Lys
Thr
Leu
His
200
Gln
val
Ile
Ser
Trp
280
Asp
Arg
Arg
Asn
Gly
360
Glu

Leu

Arg

Trp
Ile
25

Gln
Thr
Lys
Asn
Gln
105
Gly
Ala
Thr
Glu
Trp
185
Ser
Leu
Thr
Met
Ser
265
Thr
Leu
Thr
Leu
Arg
345
Gly
Ala

val

Asn

Thr

10

Ala

His

Ile

Gly

Pro

90

His

Glu

Met

Met

Ser

170

Glu

Tyr

Gly

Pro

Gly

250

Ile

Asp

Ala

Phe

Ala

330

Phe

Arg

Ala

Thr

Ile
410

Gly

Gln

75

Met

Gly

Asp

val

Leu

155

Lys

Ser

Arg

Ala

Pro

235

Arg

Leu

Pro

Pro

Lys

315

Gly

His

Phe

Trp

Ser

395
val

Leu

Arg

Ile

Gln

60

Leu

Lys

Asp

Leu

Lys

140

Met

Lys

Leu

Thr

Ala

220

Gly

Thr

Trp

Arg

Leu

300

Asp

Met

Asn

Asn

Lys

380

Gly

Asn

Asp

val

Met

45

Ser

Pro

Lys

Gly

Lys

125

Ser

Glu

Arg

Asp

Pro

205

Gly

Ala

Pro

Tyr

Asp

285

Tyr

Gly

Pro

His

Lys

365

Lys

Leu

Leu

Leu

Gln

30

Ser

Thr

Pro

Leu

Thr

110

His

Lys

Arg

Ala

His

190

Asp

Ser

Leu

Asn

Trp

270

Ile

Gly

Arg

Pro

vVal

350

Pro

Tyr

Tyr

Asn

Thr

15

val

Ser

Arg

val

Lys

95

Tyr

Ile

Leu

val

Glu

175

Pro

Gly

Arg

Pro

Ser

255

Ala

Asn

Asn

Met

Gly

335

Ala

Ser

Asp

Ile

Arg
415

Gly

Met

Lys

Asn

Gly

80

Glu

Pro

Arg

Lys

Met

160

Leu

Pro

Ser

Tyr

Asp

240

Tyr

Thr

Thr

Ser

Lys

320

val

Glu

Asp

Asn

Asn

400
val
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Asp

Gly

Glu

Ser

465

Ser

Gln

Arg

Ser

Pro

545

Lys

Lys

Glu

Pro

Gly

625

val

Arg

val

Asn

Pro

705

Phe

Ser

val

Lys

Cys

785

Ala

Phe

Gly

Leu

Tyr

Thr

Thr

Phe

450

Lys

Glu

Asn

Gly

Glu

530

Gln

Trp

Pro

Ala

Gly

610

Ile

Cys

Asn

Asn

His

690

Ser

Asp

Tyr

Thr

Phe

770

Met

Phe

Leu

Asn

Lys

850
Gly

Thr

Ala

435

Asn

Phe

val

Thr

Pro

515

Ala

Ala

Asn

Tyr

Leu

595

Leu

Ala

Leu

Leu

His

675

Phe

Glu

Phe

Gly

Trp

755

Met

Ala

Tyr

Gly

Met

835

Thr

Ile

Trp

420

Asp

Leu

val

Arg

Pro

500

Asp

val

Met

val

Ser

580

Arg

val

Pro

val

Thr

660

Gly

Lys

Asn

Glu

Gly

740

His

Leu

Ala

Ala

Asn

820

val

Ala

Leu

Thr

Gly

Cys

Glu

Pro

485

Ala

Gly

Glu

Lys

Ala

565

Thr

Arg

Ala

Thr

Arg

645

Asn

Cys

Gln

Lys

Ala

725

Ala

Glu

Ser

Gln

Gly

805

Asn

His

Lys

Ala

Leu

Ala

Tyr

Ala

470

Asp

Asp

Lys

Asp

val

550

Gly

Phe

Leu

Glu

Tyr

630

Gly

Trp

val

Asn

Arg

710

Pro

Glu

Gly

Gly

Leu

790

Met

Lys

val

Asn

Ala

Asp

Glu

Arg

455

Gln

Glu

Pro

Phe

val

535

val

Leu

Glu

Tyr

Glu

615

Thr

Asp

Gly

Phe

Ser

695

Ile

Lys

Tyr

Leu

Asp

775

Tyr

Met

His

His

Pro

855
Ile

Pro

Arg

440

Trp

Phe

Met

Gly

Asp

520

Ala

Glu

Asn

Asp

Asp

600

Asp

Ile

Arg

Tyr

Tyr

680

val

Leu

Tyr

Ile

Gly

760

Asp

Lys

Glu

Arg

Phe

840

Thr

Phe

Arg
425
Gly
His
Gln
Trp
Gln
505
Asp
Gly
Thr
Glu
Ile
585
His
Lys
Ser
Phe
Lys
665
Lys
Tyr
Glu
Ile
Leu
745

Phe

Pro

His
825
Ala

Gly

Thr

Gln

Thr

Ser

Asn

Lys

490

Arg

Asp

Ala

Met

Phe

570

Asn

Pro

Gln

Arg

Tyr

650

Glu

Leu

Ala

Ala

Pro

730

Glu

Leu

Leu

Gly

Leu

810

val

Ser

val

Thr

Asp

Gly

Cys

Ile

475

Gly

Thr

Asp

Phe

Gly

555
Arg

Asp

Pro

val

635

Thr

val

Phe

His

Leu

715

Pro

Thr

Met

His

Trp

795

Leu

Asp

Gln

Phe

Ile

Ala

Asn

Ile

460

Phe

Phe

Phe

Leu

Gly

540

Ile

Lys

Asp

Asn

Met

620

val

Thr

Asp

Ile

Tyr

700

Gly

Arg

Gln

Gly

Ala

780

Thr

val

Ile

val

Thr

860
Phe

Gly

Ala

445

Ser

Gly

Ala

Gly

val

525

Ala

Ile

His

Pro

val

605

val

Leu

Asp

Tyr

Arg

685

Pro

Arg

val

Glu

Glu

765

Gln

Glu

Ser

Ile

Phe

845

Glu

Phe

Ala

430

val

Glu

Lys

Lys

Gly

510

Arg

Arg

Gln

Phe

Gly

590

Glu

Pro

Ser

Phe

Asp

670

Ala

Met

Ala

Asn

Lys

750

Gly

Gln

Ala

Lys

Arg

830

Gly

Gln

Asp

His

Ser

Lys

Pro

Met

495

Phe

Cys

Asn

Gly

His

575

vVal

Leu

Gly

Asp

Thr

655

Leu

Phe

val

Asp

Ile

735

Tyr

Gly

Arg

vVal

Ser

815

Asp

Leu

Glu

Leu

val

Ala

Asp

Ala

480

Glu

Lys

Ile

val

Arg

560

Leu

Ala

Tyr

val

Ala

640

Pro

Ser

Pro

val

Leu

720

Thr

Lys

Leu

Lys

Lys

800

Tyr

val

Pro

Met

Asp
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865

Pro

Lys

Pro

Leu

Leu

945

Ala

Tyr

Ala

Ala

Ala

1025

val

Asp

Ala

Arg

Arg
1105

Ser Lys

Leu Ala

Trp Ser
915

Ser Ile

930

Ser Asp

Met Val

Leu Ser

Leu Gln
995
Met Glu
1010
Ala Val

Lys Ala

Pro Lys

Lys Lys
1075

Asp Ala

1090

Arg Arg

Ser

Lys

900

Arg

Tyr

Tyr

Pro

Pro

980

Pro

Gly

Asp

Gly

His

1060

Tyr

Ser

Asn

Lys Val Pro Arg

Phe

885

Leu

Gly

Gly

Asp

Asn

965

Ala

Ser

Ile

Asp

Asp

1045

Phe

Ile

Gln

val

Pro
1125

870

Pro

val

Met

Lys

Ile

950

Gln

Gly

Thr

Arg

val

1030

Arg

Pro

His

Ile

Arg
1110

Leu

Glu

Phe

Thr

935

Ala

Ala

Met

Pro

Leu

1015

val

val

Asp

Tyr

Ala

1095
Arg

Arg Thr Lys
890
Ala Asn Val
905
Val Gly Lys
920
Met Ile Lys

Trp Ser His

Gln Val Phe
970
His Tyr Ile
985
Glu Thr Asp
1000
Ala Gly Thr

Lys Glu Asp

Phe Val Ser
1050
Pro Glu Val
1065
Gly val Gly
1080
Ile Thr Glu

Val Pro Gly

Gly Gly Phe Tyr Val

1130

Gly Gly Leu Phe Pro Phe Pro Val Thr Met

Glu

<210
<211
<212
<213

<400

Met
1

Ala

Leu

Arg

Glu

65
Ala

> 7
> 530
> PRT

1140

> Fusarium oxysporum

> 7
Lys Gly

Ser Gln

Tyr Met
35

Thr Cys

50

Trp Leu

Gly Thr

Ser
Leu
20

Gln
Glu

Arg

Gly

Ala

val

Gly

Phe

Thr

Gly
85

Thr

Trp

Gly

Gly

Ala

70

Leu

Leu

Pro

Phe

Ser

55

Phe

Asp

1145

Ala Phe Ala
10
Ser Lys Trp
25
Asn Lys Arg
40
Asn Val Pro

His Asp Ala

Ala Ser Ile
90

875 880
Thr Arg Glu Val Cys Gln
895
Lys Leu Ile Asn Lys Ile
910
Pro Ala Lys Asp Glu Pro
925
Gly Leu Lys Ala His Gly
940
Val val Pro Thr Ser Gly
955 960
Ala Gln Ala Val Asp Tyr
975
Pro Glu Ile His Met Val
990
Ala Leu Leu Leu Gly Tyr
1005
Phe Gly Ser Tyr Arg Glu
1020
Asn Gly Arg Gln Val Pro
1035 1040
Phe Val Asp Ala Ala Arg
1055
Val Asn Pro Arg Arg Pro
1070
Pro His Ala Cys Leu Gly
1085
Met Phe Arg Cys Leu Phe
1100
Pro Gln Gly Glu Leu Lys
1115 1120
Tyr Met Arg Glu Asp Trp
1135
Arg Val Met Trp Asp Asp
1150

Leu Val Gln Phe Ser Ala
15

Asp Glu Val Glu Asp Leu

30
Gly Phe Ala Asp Ala Leu
45
Gly Thr Gln Asn Thr Ala
60

Ile Thr His Asp Ala Lys

75 80

Tyr Trp Glu Ser Ser Arg
95
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150
Lys
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135

Tyr

Asp

Phe
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120

Cys

Lys

Thr

Asn

105

Ala

Asn

Ala

Phe

Asn

Ser

Gly

Gly

Ala

Thr

Asp

Pro

Pro

155
Ala

Phe

Leu

Arg

140

Ala

Phe

Gly
Thr
125
Ile

Gly

Thr

Phe
110
Ala
Pro

val

Lys

Phe

Leu

Phe

Pro
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160
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL. FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/913,090 03/06/2018 1791 2020 38767-0015008 23 1
CONFIRMATION NO. 9878
26191 FILING RECEIPT

FISH & RICHARDSON P.G. (TC) AN RIS MR

PO BOX 1022

MINNEAPOLIS, MN 55440-1022

Date Mailed: 04/12/2018

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

Inventor(s)

Applicant(s)

Rachel Fraser, San Francisco, CA;

Patrick O'Reilly Brown, Stanford, CA;
Jessica Karr, San Francisco, CA,;

Celeste Holz-Schietinger, East Palo Alto, CA;
Elysia Cohn, Sunnyvale, CA;

Impossible Foods Inc., Redwood City, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a CON of 15/398,479 01/04/2017 PAT 9943096
which is a CON of 14/797,006 07/10/2015 PAT 9700067

which is a CON of PCT/US2014/011347 01/13/2014

which is a CON of 13/941,211 07/12/2013

and claims benefit of 61/908,634 11/25/2013

and claims benefit of 61/751,816 01/11/2013

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

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

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/06/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/913,090

Projected Publication Date: 07/19/2018

Non-Publication Request: No

Early Publication Request: No

Title
METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA PROFILE OF
CONSUMABLES

Preliminary Class
426

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 15/913,090
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 300
SEARCH FEE
i) N/A N/A N/A N/A 660
EXAMINATION FEE
A ON e N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16(3)) 23 minus 20= 3 OR [|x 100 = 300
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 2020
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total v " -
s (37 CF; Iav16(i)) Mins OR [«x
2 Independent * Minus | *** =
E (37 CFR 1.16(h)) OR |x
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total . Minus | ** = -
= (37 oFg{ ?16@)) OR |x -
% Independent Minus - = _ OR M _
w | @7crri116m) = -
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto gov
| APPLICATION NUMBER ] FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/913,090 03/06/2018 Rachel Fraser 38767-0015008
CONFIRMATION NO. 9878
26191 IMPROPER CPOA LETTER
FISH & RICHARDSON P.C. (TC)
PO BOX 1022

rosocie T

Date Mailed: 04/12/2018

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 03/06/2018. The power of attorney in this application is not
accepted for the reason(s) listed below:

+ The power of attorney you provided did not comply with the power of attorney rules that became effective on
June 25, 2004. See 37 CFR 1.32 and 69 Fed. Reg. 29865.

/tle/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit o 1791

Application No. ©15/913,090 Examiner : Unknown

Filed : March 6, 2018 Conf No. : 9878

Title . METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 Form. The U.S. patent
and patent application publication will be provided upon request.

This statement is being filed before receipt of a first Office Action on the merits.
Therefore, no fees are believed due. If this is incorrect, please apply any charges, or credits, to
Deposit Account No. 06-1050, referencing the above-indicated Attorney Docket Number.

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

Respectfully submitted,

Date: /May 14. 2018/ /M. Angela Parsons/

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

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

61683695.doc
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Sheet _1 of _1
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0015008 15/913.090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1791

U.S. Patent Documents

Examiner | Desig. Document Publication Filing Date
Initial 1D Number Date Patentee Class | Subclass | If Appropriate
1. 2017/0105438 04/20/2017 Ajami et al.
2. 9,943,096 4/17/2018 Fraser et al.

Foreign Patent Documents or Published Foreign P

atent Applications

Examiner | Desig.
Initial ID

Document
Number

Publication
Date

Country or
Patent Office

Class

Translation
Subclass Yes No

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

Examiner | Desig.
Initial ID

Document

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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Electronic Acknowledgement Receipt

EFS ID: 32610463
Application Number: 15913090
International Application Number:
Confirmation Number: 9878

Title of Invention:

METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA

PROFILE OF CONSUMABLES

First Named Inventor/Applicant Name:

Rachel Fraser

Customer Number:

26191

Filer:

M. Angela Parsons/Shannon Stadnick

Filer Authorized By:

M. Angela Parsons

Attorney Docket Number: 38767-0015008
Receipt Date: 14-MAY-2018
Filing Date: 06-MAR-2018
Time Stamp: 11:22:35

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Information Disclosure Statement (IDS)
Form (SB08)

69660

Transmittal.pdf

3abdac066f34e069319ebe09%e3bad1a255¢€|
9dd7

no 1

Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

121414
Information Disclosure Statement {(IDS)
2 1449.pdf no 1
Form (SBOS) 67ee9f7205ed4cc2f381b67046200d61519
11c61

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes){ 191074

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit o 1791

Application No. ©15/913,090 Examiner : Unknown

Filed : March 6, 2018 Conf No. : 9878

Title . METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

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

This statement is being filed within three months of the filing date of the application.
Therefore, no fees are believed due. If this is incorrect, please apply any charges or credits to
deposit account 06-1050, referencing the above attorney docket number.

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

Respectfully submitted,

Date: /May 17,2018/ /Kimberly M. Maize/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

6168484 1.doc
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Sheet _1_of _1_
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0015008 15/913.090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessaty) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1791
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial 1D Number Date Patentee Class | Subclass | If Appropriate
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office | Class | Subclass Yes No
1. JP HO8173024 07/09/1996 | JAPAN English Abstract
2 JP 2001/061415 03/13/2001 | JAPAN English Abstract
3 JP 2005/021163 01/27/2005 | JAPAN English Abstract
4. JP 2005/530483 10/13/2005 | JAPAN English Abstract
5 JP 2010/512788 04/30/2010 | JAPAN English Abstract
6 JP 2014/113112 06/26/2014 | JAPAN English Abstract
Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document

Examiner Signature

Date Considered

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

next communication to applicant.

Substitute Disclosure Form
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Espacenet - Bibliographte data Pagelofl

Espacenst

Bibliographic data; JPHORITI024 (A} — 18860708

METHOD FOR CONTROLLING MEAT COLOR OF RAW MEAT

inventor(s): KURDDA YOUKQ + (KURQDA YOUKQ)
Applicant{s): KAKIYASU HONTEN KK + (KAKIYASU HONTENKK)
Classification: -international:  AZIB4LOG: (1FC1-7) AZ3R4I00

- cpoperative:
Application number: JPY8840307635 18541228

Priority number{s}: JP180403237635 18841228
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PURPGSE
metmyvogiolin §s mw mm* ih Qﬁisﬁs\:ﬁ t“\;gy» TaGh
t}}t}*gm from raw meat and mt* g e roaled mw maat il WA Ak
f@&s’se{} raw mes B putin & containey having by oygen parkial i

§ o shale sy wi *sw T mz {sf §*§*§;‘£‘§=§ik§§* Dohyaan ooy
L8 «5'2{“9,\;\5} an amount of §
am% Y T ss‘{mi IS N a1 & hound o 8
¥t o produce axemyvogindin and e?asz e _‘:ﬁs‘:zi gxynnoniobn sy

' o ] ) Motif Exhibit 1150, Page 546 of 1599
hitps:/iworldwide espacenet com‘publicationDetailshibho?DB=EPODOC&I=0&ND=3& .. $15/2018



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(19) FRERFET (I P) A BMSEFAEHE W D) R HEEA B B

KB 8 — 173024

“3)BE 841996 7THSH

(51 Int.C1.° AR  TRNEEES FI Bt &R
A23B 4/00

A23B 4/ 00 E

EXFER A 2 F#REOKS OL (£ 11 H)

(21) HEEES FFREE6 —327635 (TDHBEA 593170447
BRI A
(22) thEsiB R 6 (1990 127280 =ERRATHILFN36

(T FEHE BREH BT
SERRZFAHILFET6  thlatbilize A
W

OREA Mt WH }EE Gl44)

64) [RYHADAMK] SHRNORGH#EEE
(57) [3559]

IN ey
(EM] 3470 LB L ORGP LHEOR LR r =
BB T . AEROBIE ECIIEL T . AROEE 3 2
B2 ] =
CHERR ] 2B & BER e MR T2 = 2ok D . 2R ®
HOX 34y 2B I A/ 20y 232 T ==
L BT AR L S 2 TR 34
DIk BTG EED. ‘, . g % \\
o [ | R \
f\ - B - - \
o 1 N
NS N - - \
-f1:_ -: -: . v-
SO
EIN ~
= i\
_.}ﬁ at
e b
¥

Motif Exhibit 1150, Page 547 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(2) FHFES8—173024
URraFaf=R D& ] EEHMET S,
(FRHE1] HADCAEDHIEGTETH-T. [0006]

R SRR ERRIRET L XD | ERRD A B
sAZaCrEmEAE I A LT ATREE
W CIECTH/CAERZBRRLEMIELTE, 284

AR DAIERITE L.
(FERIE2] FERIEL ICBWT, ERZEE TICHR

THILIZEYD . AR SEBRLTEEERET LI L 25
&9 2RO REEIE .

(FERTE3] EFRIAELiCBWT,

RO ZESZ G L/ a8 T, B ic L D AR
P HEEEY IRARRET 2 Z L L T2 AR P
A

(F6RTEA] FHRIE2 XL 3z2BWT ., ERIERS
THZ LY. AR SBREONRERERET S =
L EFRFE Y T2 EROREHIEEE.

[GERIES] FERE2CBWT,

A AN =MD B LINEDNEIZ 7 4 L LRIEERFL
FE A REIZERIT SR A R B AL . 2 DRIR R
HEMTIREEE LT, 7 4 L AR AR ES X
HHZ kY. AR SEBRELRBEREL. o7 4
AR RIFR N AP 2 & EE L 7o R 2 S
L EEEE T AEROREEIHETE.

( FBHOFEHZ-3HEH ]

[0001)]

(P2 FOFIFNTF] ZOFRRIL, AR DREEHI#HT
LFECET S,

[0002]
[PERDFEr] F-HIZRDIRE OFEEZ AL . BRI OE
TR E ot ilc L AP EREEEL TV
3, ZOMEARERICELSTE, BRI A Oy
EEERGEESLTAR L IA O L4 Ehni
FENEZEL . 35, RFEIERICS LT E . ANA
PRI NTA P IO 22 L . Al IR
ICEtt 720, WHOAREDKTOEHEL:A” X b
" O|MKFTH 5B .

[0003] ZooA MMz 2m@BEdkic kD . BELT
WL T LERE L TOmME#EIIEEL K TFT 5,
F72. A MEOBEITIIEROETERT I L icL A b7z
& AERAROTLEIZERL TS, R MEEREIERMIZEE
1E32 Z L HBEENT VW,

[0004]) UL, 555 A MLEFEMZGIES 512
3. EREEEE ORSEEMEEGIET 5 2 L ASET
HHE IS, TEIEEPIRFEREEICH WTEER & DR
S % 8T 2 0id. IEEICHEEETH Y . BFERREICE
W B IE & WV R RS R BRI A TRET H -
7z

[0005]) 22T, &FEHAZ, IS4V EHEERE
DEERNLEOBALZHI LT, 8L L EREE
BZHIE LT . ERoOREEETT S FEERRMET A2

[BREEZ 3 272000 F ] A38#EIL. S L8]
BERRY B0z, BEELLAERRO X S 1470
ErEFUETL GE S A/ ot IR L TERSE
koAt L. 23 Aoty 2EER 2 EREE
TleBWIEEREREEIY AR 3470 2953
Z Xz kD | FEiiED SV ESRER 2T 2 AR RS S
NEHZERWEL . FREZER L, 37%bb . &R
IH 1 (2E0# TRl ERORHE OIS TH- T,
HAp SR REERET A 2Lk ERFOA -
ExsuarERETEarsut 5T E . i
TRETHCARNFTERRE RS YL TR, L 25A724E
FDOREHIHFETH 5 . 55RIE 2 (MO FIFL. 575
R izBWT, ERFRETICEFTL I LICLD.
ERPLBETNBRETA I L 2L T A2ERADOR
OHIEFECH BERIE 3 (CEEOFIAL . S5RE L
BT, BEFROEEE SRR L/ E8MT . BRI
K DERP SERERNBIMRET A Z 2R 44K
DREHIHAFETH S, FHEREAICEEORHAIL. R
H2 X33 os8nWT, ARCHEETH L2k &
PI7 SR ONFRE Z{E#E T 5 2 L 2 - T 54R
DREHIHAFETH S, FHERES ICEEORMAIL. K
H2zBWT ., A2 —4DH BYMNEONTIIC 7 4
TV BRI E BT R SR I SRR AR R 2 A
L. ZOSIRENEEE REREEE LT, 7 1 ARk %
ARFmMcFEEIEL Z Lok | AR S EEFRE HEE
L . o7 g 2Rk £ P FRmIRI A P S s
L7-EESRE it 5 = & 2R L 3 2 AR RIEHIHT
EThHD,

(0007 ] DIT. RAMEZFMCHIHT S, A5
(L. AR OB S A YA BER L RIS
&, BREL . F . SASTE Y ONABRPERT TR
BN TIMDFEL L > TA NI IO LBk
IZHEL . EREFEBEERSEORWEEREICBWT, 2
FINE L LBREDEEARET L 2L, NAER
DBTLEHYD | BT IO OBREASYL D
L2k ) . ARORGAESIHL LD 2 TE5LDTHS.
b n | AEROGI . ERRICTETES AEE S A
R OBILOREREIC LD EDLDIERS, Lid->T,. 7
AMET 2 Db L ERTL . B 3t s oy
COLELAEASYT, BN, o I A2 mE
PESELFEMIGIUL. XY S Ao lc kB
PR ESL I EHFTES,
[0008]HiEdER L. IS4 & E50EDR
v, REHIT FCIA OISR WERE
DEWRV BN ORPNCERTHS, 0. B
FREPRAIS A i, BRTNBEL 7 EREREEERS B WD
BERFFUERFEOHN ATEMEIELI L2 W,
[0009]) ZZiz. EAL»LEBHREZNHEERET LI

Motif Exhibit 1150, Page 548 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(3) FHFES8—173024

i3, ARERETORELZ: D . BEEHIEMIcE DEEE
S0 TAFREHWA LTS, 2. Z
NEEHAELYTHWAZ LHPTES, 35612, R
FHZ X VBEOHEMREZRET LI EPTE S,
{0010]) FiEdiET & i, SFHSEL DGR
RBIZHBIEZ20V0, FHERSFNZEZRS[T5Z &
ICENERBING, Lizhi-> T, BEFICEREERET
BGEE LTS, ETTLZER L Z20WEED S 2 FH
BARMNIZERZBWTEZEWST 285G L . ZEBTHET
P OEEMTREL BRI AE I 2 B A L TEERS |34
WEEDPHE, PREERESRE LT, —BICRER
AN TS RSB EEL L SR E LTI, AN
VP —HDHBE T F AT 7 T 4 LR — LA
LOWEYTE, b AN YP—EDT7 4L ABH D
WId—FreLTE. RV A7 a—L Rl lE. ©
ZUFREIR. T I DA% GESEES lec - 15u
g/m? - 24hrs - latm LIF (37%cbhbBE. 1502 m?
D—WT. 15HET. 2488B720 . 1ccllTo
ARMEEEENRT S, ) OLDOERFERAT L DL FEEMEE
{1 3 FREIRREORERF D720 iF E Ly, S22, b 7
AN ABEWI—iE. 2BUETHEHTSZLLT
x5,

[0011] »H2EEFERAEEE . EREUE
PP HIEZ25R . R ERES v, ER» LRV
BETE BIRREL 70 5, . SRR NFRIE Z EFRA
(2 S TEZERGIT 255123, ERFEAS LE)
R EEFRSHEE SR S . /0. ZERMICEERRE TE
Pl & BRHE L 7R 2 bR 9 5 12l BEZEs Eiks L
720 BRI R AR E & LICEE T ICBWED | B
FROFEZ AT LB 2170 Z LTS 5,

(001 2) BEREMEZRHWAZLIZE»TL . £A
POERTNEBRRET A Z LB TE A, FiscERREM
ik, BEREALERY. MEEAICHIE T A Z X Ic L DK
TEHLOTHSE., ZOFER. HROBEREHRL 7528
PTHERD H\VIZEDORIEDOEERIESEKTL . WIET
T L TBRET 20 & [FRICERD & R IHEE S i
A, BIZIE. BEEREM E LT3, stz Ff 52
EWTE FEOFELOOmM LIZHLT1 gll EA8sE
LW, B, FERETOEHIC L 2 EERREICIE.
HaWNOEEIZO~1 O CHEFZ L vy, O°CENELST
3. gk X O +HariciESEEi AT A< <. 1 0°C
EEZ AL ARORFELMESHLPLTHE., o
B A EEHEMIC L S ERP S OEEFEORREID.
RN & D Zipipb G FURETH 5, RET TH
UL RACERSRDRBES LS . BIsC A A0 E ]
RUZ-EzEIE. B [REREZBRTE 584
n FTEd Lo EEERRRe A AN — DB 5 T 4
N AFDOFHATEELRREE WL Z L TE S,
{001 3] mracyeldat i3, EPICEIMNTRY X
WHHOBREEZE LRI T 2N, B

LLiZ200~500 nmEHDERTHT LWL
95, CoXBESHcL D ERRTIA SO L
HLABREIRL T, S0 s iEREEEEY
LG 2F L-—EIEER : L TEZERG[PRRE
WL DBRET LI ENTES,

[0014]) &z, AN —HEDH B INEDNEIZ
7 4 AR E AL LS T REZ SRR P AR A 2 A
LT, ZOWRERANZ WS L CTRERREE LT ERf»
LEEFEFRETEIELTESL, Z0mE. 72 LAHR
fild. ARRmICES L T, RMCERNE? SR
FIREESE 5 £ L L, IHEE L/ ERSR A REICE
L7z 7 4 v LRIRRIEN SRS S NS . T7%bh.
7 4 VAR BERIEEAM L LTHREL . A T 1
LR E LT, SR ZFL > KU ael
J2FL 2 KD 7S RElEE. Wslick v ErERmi
FETE, o, L NHEETELOZHERTLIE
PTE mLIFE LVDISRIZFL > ThHAE, D
HlzBWT L, BEORREL ES 2002, st
PEIRBITH B .,
[0015]%B. 2 ER»L0BEONRL. £
FICE T2 HEE LR BEGRIE O 2 E L TEKET
T E L. FHicir L<id, —3C~4TCTHh
5.

[0016])

[1ER] E&:RIE 1 ic3dskon iz Liud . AR SEESR
PREEENBRESN T, £ARHROA 34708 B
p Ll i w ) ol e Sl o el L) P S 3 [ 3 1 1
DR 20 B, L7z T . ZOREEDEA % BESR I fi
NIUL . TR Es 2953, 2/, Zakinas
A7ty axX Meoidll:, 51 &EE ST 5B
HATEFIGG 4. S 602, GERIE2Z2WL 5 28WT
3. LITOERZEY 4, 55K 2 ICEEEHOFRIC Lt
. ARERETICRFTTAZ ik, BRIzERD
SERESIRRES NS, FERIE 3 ORI Liux.
RN OFET .. BHRNOBRSESET L TER
P OEEEPHFRRE SIS, FERIE4A ICEHOFAHIC X
FUE . RSN kD ERFROBESRERE S VT ERR
SOWBROPREESLATHIL. T TH 2 WiliEER
TR OIFTE T, BRI BRESN S, FERES ICRHD
FEZ LT, EREHEALLCRIRKNZESLC. &
PIZEE T IR L TR REE T % L R, 7 2L
SRR EARARAICESSELI EI2ED . 7 2L A4E
RDEFHAIRANCEER 2T 2. 36, WET. 7
£ IV LARER P EFERMANCESE SN B2, EFRNE S
LENRANCEEROBFE S RES NS,

[0017]

[ FEEHOEDH ] 5518 1 IcEddoI8BHIC LhuE . Bl
TV L b 6 FTEZ L L 72 % | FOSHTEE:
P - BT 4 2 LV TE T, ARE LTorm
B % #3462 LAV TE 5, GEKIE 2 (2308 3eHic

Motif Exhibit 1150, Page 549 of 1599



FIUE . ARERETICEFEF L 2L . fBEICE
ROFEZE IS % 2 LT E 5, FHRE3 2EEE#OF
Bz ki, BERiEs i L D . RS SRt T 2 BEE
FRETE | AROHEEZHIEIL BT 208 TE
%, sERIEA [ E ORI LU . SeEEHc L D | E
Pl & DEESROBEESIGE S L, RS OIUERIZ L D4
FOREEFIL . BT sl LW TE S, FERESIC
SCEORIHIC L AUE . 7 4 NV AIRIRE A RFEmICES S
W, EAZEETICES Z L2k Y . ARRED AL
59, PSS LERMIICEESEONEEE (ETE . &
72 BEFROMWIGES T VL AIREENRE . 0054
PIFRIE TS/ 2 T S 728 . SR R FR&®a %
HIHTEETH B .

[0018]

[SEhEE] DU AR 2 BIE L 7 Iz D TSR
A9 4. 2ok, ARFREAL. DITOEHEHIIZERS L DT
7,

(MR 1 ~8 1 ZHOHDFEMRF 1~ izB\WwTid, D
MR TSR TERDOAEEHIHL T, Fil-AatE
JLE A I EERA,
[0019]) 1. w@ZEfbL7zdmaiR

FE AT A A (BER1. 5mm) 502%4°CH
ZESHTNICIRE L T, @2 b LA R 7=,
[0020] 2. HEREDER

WA, R1ISRTERRkZE S LTHW, E&2
1. 2 X DWEZE LizEmE A, SSRIEOROE 5
BN TEET 5 I LI DBRIENEZRSS 5 2
L2k DT/ (BEZEEIZF1 0 YtorrDE) . #0
%, BREEFEH L. 4 CTRELS., 8. Zo&aik
PRIZTTHEETH 2720 BEREREIIZL D | FEOARR
HICHEETLIREL LS,

(4)

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

FHFES8—173024

(00211 3. BEMHEDERT L REDET
Al 2. IS X DERAZRERET (2B Wik, —ERTE
MR TSR A% R L CRIERRE 2 R L | /R FA 5
WOHELTHL—ETERICEMI Y. H 5 WIIHIOR
FHRIC AL, BEFRAAZHATS Z LIc L D AEDNET
o7z,

[0022] 4. BENIEZEOX FIAZOEEOH
5E & LIS R E OIS
SRRz BWT KRS I s IR E S ARz OW
T. Bt L v ET LRt AR TEET S -
E BT, BLIEREOEARDE SR BITET
BATEAZOECOEIE (%) ZLToRFEZEDE
EL7z,

[0023] iHEEOHE
AL E ORI E 2 M) CEEEEE (pH7. 0)
FHERL Thesr 4 XLk, FEL TESEEE
HAExkEL ., 535nm,. 572nm. 730nmdO
WEFHEL. Krzywick iohE (Meat
Sci. 3:1—-10., 1979) &z, LIMor
SEENICIDA NI A oFEGEEL L, 74
B. BEEOBEREIZ. HAGRETEE () ®aoUVID
EC34 0%,

[0024] iiFHES

AREAZOE OEE (%) =1, 395— 1 (A
572 —Aqag )7 (Agss —Aqgy ) ) X100

fHL. 1. 395 ; &

Asqy RS 7 2 nmiZHIT AEE
Aqgy ; ERT 30 nmizHitAREE
Agos PERES 25 nmicBirACE
[0025]

[£1]

Motif Exhibit 1150, Page 550 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(5) HREES—-173024
Sl | 4RO | BERKEE | B b
OFEEE
1 51/ ; DP R
g :PVA
2 HE;N BRI A
3 $1J&;LDP R
g PVA
4 Mg ;N BRI A
5 8= 4 °C,10 ¢ =3
g1 PVC torr £ TH
6 HE;N Sk, @EE | BEHR
L8 . 24
#1/3 ; IDP . 48hrs 1%
7 Hg; PVC 3 2R,
PN
41-/g ; DP
8 Hfg;PVC BRI A
PN

HOP: & EAT) =9 L > { 40 un J&)
LDP:AKEER I ZF L > 40un F)
PVA: KU EZL 72— ( 12un )
PVC: AR UL E 2 ) > ( 1hun JE)
N:+A4 22 ( 15um E)
[0026]) ZoX3 LT, ABEDETEIT /iR BORBE TR ETORB L L LIZR2ITRT,

FRZ2ORT, LB, HET. FFHERAC-OS . WEMR [0027]
HWENEITHOWEL L 72ERIIZ2E | A 3470 (2]

=24 RS E

B8 AMIFTOELE (%) BrlLiRA

#l

P S IR 8hr 24hr 48hr

1|89 ; #8fa 71 ; B 60 ; MREs |17 ; #ERAE

2|93 ; @6 7% ; #&fta 56 ; EeR€s |13 ; #ERG

393 ; ¥t 68 ; #f 43 ; #ERE |13 ; fEREe

4|7 ; 18fa 71 ; B 63 ; ®REes |16 ; #RAE

5 |8 ; #@f 69 ; #fA 59 ; #WRfA (19 ; FRE

6 |79 ; ¥ 70 ; B\ 64 ; ERE |21 ; RA

7 |81 ; ¥t 68 ; 60 ; #BRE |20 ; fHRE

8 |81 ; #fa 78 ; #fA 56 ; MR |13 ; #RAE
[0028] FX2DER,LLHL L Sz, BE1LL 0. ERLPICEER R EBICELTE A Z LSRR TS
TR Z D7 < b L ARRSTEI DAL (4°C . 1074 torr) 72, §Vbhh . RIEEENCEWTIE, 3T OERRIZ
IZBE, ZOBBESLVIIERICEMSELZLICE BWTLE IO E BN~ AP A~ 3470

Motif Exhibit 1150, Page 551 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(6) FHFES8—173024

ELTHDEEERLTWAY | RENHEERSE <A
BIZORTARISAZOEVERETLTWAZ D
5. WENHEIZE DA R IA Oy oRTE I A7
DY ADELDEITL T WA Z EBFERT R, 2O
T Eld. BLIURIC L e o EIToNR IR R
ST BIEYBEIFTHLZ EpLLTERTER,
[0029] §7%bb, AP IAZOBDOEKTIL.
Bz 242 nbe a8z BT 2L0THD . 2
7O EHE W EB IR LY Bz
EETEHLAOTHA, B, THHEDOEMHICEWT,
ASHSEI YR E e Rl . WTRLREBRETH
N BT rnRT A RESEES e,
[0030] CheDEMINZEWT, FEFASHIINEE
TOREIICE D X IAsaErdErsh, 3
BRSBTS A a2 kL 2720
3. SAZOE Y LS LBESRIEORBONE
IR SARESN T, BREES KRS, Bz,
A LGSO T MiEIT I AT WA
HEFZHNGL, $hbb . BIRkEONEDRRE A
FERA E LTEBAL TWieiedTh s,

[0031] ZnX5iz. ZHHOFEEFRTIL. BBESE
MrEd AEEENEN = LT, BRI L MES T 2 58 0
DFBOREREEFB L, ZUCRET S LOTE:
<L ALY - IR EESR R | SRR . WEsiR . 4y
FMREZETES 2L 0THhIUT LS. IR s 2 REREE
T.EREELICBLIEICEY ., FAREOHRESES
3, B, ShoDFRITIE. B, BRPHHRTS
LHRMEEZE T HERENTHEREZ R T Z LI

FTHIEHNTE, AP IAQC DRI VEERED
IEER S 5 Z L LAHETH S .

[0032] [(EMHHO~32] ZHEDEMHTIL.
LR PIEL CRIEIRRE (2B HAEPNER IR LT, A b
ST L DERDMRRER (REL T . ERHETA
BEOFETTE AN DWTEHRIT S

(0033] 1. @2 b L7AER DR
HhEF 1~ 8 & [z L THT 272,

[(0034] 2. EHHEHREEDTK
I, |3 RURA (TR TRIREE R LT,
FEE1 . kDb LR 2 Ade, SRR LR
IPHEERTTRST S I EZ X DERRRNE RG]
BN/ (E=EII1 0 torrll) .
E R BIRRPIEROFIINRE & #EFRF L CEH L . 4°C
TTHRIBRURMTTTRETERSE 217 2047,
404y, 6 OpffRELZ, B 31 2nmKEUF36
O nmEIRGTCld . SRR RRIFND 56 24905
VI3 AR L . 54 0 nmosgiEaTTiE. 20
. 4047, 6 05D RREMERREIOR] . #kweL <
HEF L2 DTH S,

[0035] 3. AEDET
WEL 2. 2 & DAERZ RERRE T 2B Wk, FiERE
THEEB L THERBEZRRL . FaRhoDEL
ThL—ETERUTEMS T H 5 WISHIOETFRIZA
. BEHFAZHATL LI DAGOETET-
7z, FERRE & ACRF SRS OWT | BITERO
AEz BHICTBET S L 2 LI Fhh 1 ~8 & [AHk
(2D A 242ty adlE( %) ZEELL.

£, AU CEARELOLER S Lz, BE [0036]
IREER MERR LT 2B & IHE L 72BETR 2 AN & s [#3]
Lt | LREOHEE | BERR | LHESRE Pyfationss
DfEkE
9 312mm  90W Zmin 2oLy,
10 | 4@ ;Hmp " R 2
11 i/ PVA 360nm  16W Smin desy
12 | BN 4 C,10 * ” BRI 2
13 torr=THi | 540mm 90W Mk | =K
14 k. |wH ” BeFRH R
L. EO%
15 H-CHRESS | 3120m  90W Zmin ZES3,
16 | 54/8;LDP 1.C20, 40, " A2
17 | #E;PVA 60min {£7#7 | 360nm 16¥ 5min e,
18 | BN ” BERH A
19 540nm 90W ks | ZER
20 ” B 2

HDP: SR 25 L > ( 40un JF)
LDPEFER ) ZFL > ( 40un &)

Motif Exhibit 1150, Page 552 of 1599



(0037]

{(7)

PVALR Y E =L 72—k ( 12um JE)
Ni+Af 2y { 15nn JE)

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

FHFES8—173024

[*&4]
sl | SRR | BERRE | LRSS A GHoH
DR
21 51/ ; HDP 312nm  90W Zmin =&
22 | HE;PVC ” BeFH A
23 ;N 360nm 16W 5min B8
24 4 °C,10 * ” M A
25 torrECH | 5400m  90W MR | =R
26 Sk, R " BRI
L. HD%
27 548 ;LDP YIRS | 3120m  90W 2min i
28 H1E;PVC LT20,40, ” B A
29 | BN 60min f4# | 360nm 16W 5min 225,
30 n BRI A
31 540om 90W #ki% B3R
32 " BRI A

HDP: &R 5L > ( 40un )
LDP:{EZFER Y I L > ( 40un E)
PVC:AR UL E =) F o ( 1hun J5)
N:+Afar( 15un E)

[0038] ZXk3icLT. ABDETLEfT-72HR

BOHBETIoREREZORNE L ELIZHETRS R

FRSRURGITORT, 48 . SFEHNIC-o5S . WHEM PG ITRT,

A g ez b LRz oE . X FEF 2oy [#5]
%= R R
e ARIAVOECR (%) ;ELLHA
il

FKLE 2053 404y 604>
9 81 ; B 69 ; Bf 54 ; #ARf |23 ; #ERE
10 |89 ; #B& 77 Bf 69 ; #fy 18 ; fRE
11 |9 ; #Bf 78 ; Bf 44 ; EERE |17 ; #RE
12 |88 ; #Bf 77 R Bl ; ##E |21 ; #ERfE
13 |91 ; #E 69 ; ®f 49 ; #ERE (19 ; #EERa
14 |89 ; B/ 71 ; Bf 48 ; #ERE |18 ; #RfA
15 |91 ; #B& 78 ; B 61 ; #BFG |18 ; BREG
16 |93 ; #f 7% fBfa 54 ; fERE |22 ; fRE
17 |89 ; 4 68 ; B4 B3 ; #Af |18 ; MR
18 |91 ; #B& 71 ; Bf 48 ; #WREB |19 ; BRG
19 |9 ; B/ 80 ; @& 49 ; #ERE |23 ; #RA
20 |87 ; #®fs 64 ; Bf 49 ; #WRE |17 ; BRE
[Fo6]

[0039]

Motif Exhibit 1150, Page 553 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(8) HHAFES—-173024

%= HEREE
i ARIFVOECR (%) : L ERA
#l

AL 205 404y 604>
21 |9 ; BE 68 ; ®Bf 49 ; #ERE |17 ; kA
22 89 ; B 77 BE 50 ; #|RE 14 ; #RE
23 |92 ; B& 69 ; Bf 43 ; ESRE |18 ; EE5RE
24|92 ; W& 71 ; BA 412 ; BER€E |17 ; gERfa
25 91 ; #Hea 80 ; @Bfa 68 ; #fa 22 ; fRfa
26 |88 ; @f 71 ; Ba 53 ; #RE (18 ; #ERE
27 |90 ; BE 67 ; Bf 41 ; BERE (156 ; #RE
28 |8 ; M 64 ; B/fA 52 ; #ARfE |10 ; #ERAE
29 |9 ; BE 71 ; BfA 41 ; R |24 ; fRf
30 |97 ; BE 68 ; Bf 50 ; AR |21 ; #RG
31 |87 ; BG 73 ; Bf 54 ; MR |18 ; #REG
32 (93 ; &f 4 B 39 ; WERE |17 ; #ERG

[0040) %5 RUIROCDERPSIHLPZL D2,
WPFROEMFIZEBWTL . 2 <E L 6 05T
- CERGHEDAERIL. 25D HWIEIERICEMS$ A5 2
X ERpICEREA BN TE S I LHHEITS
72, Thbh | EZHEE 1 ~8 & ERRIcEE L LA T
. A SO BRBICTEET LD (RERUVFE
6D LR ] OFIBER) | AFRHAOFETAERIC A7)
SPGB AN GG 713 -y v ol ) ol e (=5
TWwa, ZOfHR ., RESEEL S #8oE 400
EYBHAELY . FOmDOEELIE (pafET) ok
NEEREEFET L L3> TWE (REBRUFED
e 04y i) |

[0041]) 2D XD 7RERIE. EEH 1 ~8DiERE
FIRTHBH . EFEHIO~3 2IzBWTid, IRz k
0. O TEREOMENEIZED . A 3470y
BEEHEISYE D HTHS.

(004 2] 7B . WFhoSIREORER ., JCHEESE
. BB LIEEDEWC L - Th . XA I AZae 80
KT RUAEOEITICIIE A 5 tidZe -7,
(0043) g7, ZRHDWFRDOEMHIZHBWT
L. 6 ONEOMIEIZ L - T . ek LT Wi4ER
3. B Aot ot ThiREEicZE L Ty
7z, L7zh-T, BiRmicid . flcdbbr~dz L5z, #&
- SERESHUERICBWT, AaPREaZEL T, i
IZA T A7 r2MEE S, Bl strsae
AR LB . MU AR LT, B R TS =
ik EBREOREERELIENTE S,
[0044) [(EHF33~44) &I, FEOEER
REIZw LT 2D X DASkROIBIRE #EHFT = 5 Fd
FHWT ., ZoRNERIcEZE b L ERE BvwT, FKiE
(2 X 0 BEFRONREE % (Gt L TR oo AR T A oD

B EHAT N WTEIET 2,
[0045]) 1. BZE{LUIEROFIR

SRR 1 ~ 8 L FfRIC L THT -7z,
[0046] 2. BERREDIBR

WWEE ., AN 7ok EEHESRTHHE1 (2
SRYEITCHWERIC. BEE1 . ik @Bk LAl E
AT, BaEE . BERY 7 TR A Z LD
fT-7: (B2l 1 0 ‘torrDE) . FOt%. Eht
73 3~38lzowTid, 4 CTTEZRS | Ziks L >
D, RTITRTRETHRN 2T >T, 20~6 04
RIEL7z, F/z. EHEFI3 9~4 41onWTid . E252H
BRI IO MEETRWINA (#6k) L Vv TREREE
L7t BEEARSREEHL. 4°CT, RTITRIH
e LT, 20~6 OGRIREL:. B, Zh
SODEREFIZEVT . 31 2n0mBEF36 0 nmd¥
BBEClE . WS RIS 5 2 WIS IR REHE R P
DIB2HHAHNI3HERREI L. 540 nmoitiR
BITiE. 2049, 4045, 6 05 DESEERRIREIND 5
IR TR RERERTRFE O L e L Cotiaat L7z L oo T
B,

3. AEDNET

HIEE 2. 2k DAERZRERET IcB W, FrekE
RICFEIRZ FF L ORISR R L . Fesdr 6D H
LTl — ETERICES . B2 WIBIDERSZ
A, BFREARAEFHRHATL I NAEDETET-
7z, FPERR 2 L ICBRE SR> W L BTED
PlrEx BRI TRET L & L Lo, FhEf 1 ~8 X [Ffk
ICIRTTHD A 3427 a0 odlE( %) 2EEL,
[004 7]

[#£7]

Motif Exhibit 1150, Page 554 of 1599



(9)

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

FHFES8—173024

SEnEfl | FJ|OBER WEREE | JLHRSSEH A &S
0% it
33 HANY7—MED |4 °C,10 ~* | 3120m  90W 2min =3,
M | BEHEHEE torr T ” BRHTA
35 LoD, 20| 360nm 16W 5min B8R
36 . 40. 60 ” M A
37 min fR{F 540nm 90W kT B3R
38 " LiE s
39 HANY7—#m |4 C,10 ~* | 3120m  90W Zmin i
40 | HEHEHAESR torr TS K 2
41 #. 4% | 360nm  16W 5Smin dasy
42 EHL, B " BRI
43 FZINHF]D | 5400m  O0W ke B3R
44 FER, 20 ” MR 2
40, 60minf#
F

[0048] CX5i2LT . ABENETEIT» /R
ERBIRT. b, FEEHICOE | BITEVEEE fE9
WOBELLIZERICDE . X347t 20HE

BAT /R E ZOREL ELICHETERBITRT,
[%£8]

b3 ARBRRE R
it APIFTOECE (%) Bl
#

AL 204> 404> 604>
338 ; #®A 42 EERE (21 ; SRRE |11 BRE
34|93 ; #®fE 48 ; #ERE 31 ; EERfR 14 ; fHRE
35|81 ; ®/A 39 ; EERE |16 ; ARG |10 ; #ERE
36 89 ; BAE 44 ; HeRfA |35 ; KRB |13 BRE
37|91 ; B 54 ; #ARE |47 ; MBREAE |20 ; HRE
38|96 ; #|A 61 ; fEARf |50 ; B|FREGE |18 ; FERE
39 |89 ; B 70 ; #fa 29 ; WERE |30 ; fRAE
40 |91 ; &R 69 ; #Hf 3B ; WERE |13 #RAE
41|96 ; BB 48 ; #\FRfA |40 ; BRE |19 ; #fRE
42 190 ; BB 51 ; #zRE@ (38 ; WERE |20 ; fERE
43 1 90 ; Bf 60 ; #ARE |43 ; KERE |19 ; BRE
44|91 ; #BE 49 ; @AM (35 ; ERE |16 ; FRE

(004 9] REDFEERP LI LPL L Sz, Wwihd
EREPNZEWT L | 27l b 6 O MIDEE - SR
HOEMIL, ZERHLWIERFRICEMS T2 2ck
0. ELPICERBEEETTEL I LDPHEERTSEL. B
2, EWfEAI3 3~3 6lz2nWTid, AhIArnt &
DK TR TH Y . 4 05O TESREZET S
LELBEINC (ERFI33RU35) .

[0050] £8IZRT LIz, MERNIZERDAER
A OICTRITTE 2 2 VI RERIS . SERER 1 ~ 85t
FlO~3 2R ERIRTH L . FhEFI3 3~4 412
BWTE, el L e L <IZERSSBIRANC L D O &
DHEBBOFBENHEIC LD Ak 7ot B2
SHDLIEPRHTHS,

[0051] 4. ZR6DWTNOEMERIZEHBWT

Motif Exhibit 1150, Page 555 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(10) FHFES8—173024

L. 6 OBz L T HEFEEELL TW AR WiEC 2. CIECANGREE FH L 2o, IR
T, BT S A7 oEroBaTHLMRERIZELL TS BREEZGEE LT, £AAZROHEL T HL— ETERICHE
0. A HIRICTRI G REREE EaL . S5 ECkD . REDEILEIT>72. FIERHES
HEEELT, BREAWEEZAT S Z 22X D ERann & CFHE S NIERICOWT | BITEROREE HIRICT

BEHRLIENTES, gL LI, i1 ~8 L FEREICETO A -
[0052]) [(ZEhEF4 5] &z, AN P—HDH A rodE( %) FEELR:,
BEHANCBWT, ERERFL | BRSRAEM E L T8k [0054]
BEHGWT, AR SEEREL AL AT oWTEET [#9]

%,

(0053]) 1. #@Z{bL7=AROFR SERERl | B ORR AN X Wi S
EhEF 1 ~8 L EfRICL TIT 7z, 0¥ |

2. EROHIRRREDTRR

D HIERARREIS . EHEH 3 2~4 4 L FfRD A 23 45 HANU7—#D | 2BR
T—WOHHEERFIRTH HEICHTEE (K135 HLEEAER
B 2. BEE1. ok DL UIAERE AU, £

DEZBUANEELES L . 4 CTHERH. ROl [0055]) Zak3icLT. AEAMEILEIT 7R
REHRMTHRERN L7z, B EE LR e AGERE 5% 1 0Ind., b, SEMEHNCOE | BT A
B\, AroBERISEES N, BEoE&LE RS FRIODEZAL L /A2 DS . X P47 Bni

NARB L Z - TG . BRSRIEM & LT, S el BREAT->REREZOREE ELITHETER]L OTR
Vi FREI00mL 2Ll 1 2 L . EZERAERAICE kR

EL7, [#£10]
3. AEDNET
=4 RS E
i ARIFTOER (%) BExL=RA
#l
AL Vi s 4
45| 87 ; WB/E 85 ; B 70 ; BE 60 ; SFRE

(0056]F]1 0DFERP LGP IS, BIZER (T o> B 205k BH
SRRHEA & AR X 2 L RT i EICRE S 572 (B11 ] EEfRZEE L CoETeREDOHEEE R~
T, HAREOERESS I EPTE, BITHS.

(0057)

Motif Exhibit 1150, Page 556 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(11) HRAFES—-173024
(1]
HATIRE #ERER T
i%&?h? B = z
EINLT O—————=m
! [ B R T T R T S N

—

2 3 HRA A

Motif Exhibit 1150, Page 557 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Espacenet - Bibliographte data Page 1 of2

Espacenst

Bibliographic data: JJP2001081415 (A} — J0W1-03-13

EXTENSION OF ACTHE WHEAYT GLUTEN IN NONAQUEDUS MEDIUIN

inventor{s}: DE SADELEER JOS WILLY GHISLAIN 3 {DE SADELEER 308
WILLY GHISLAIN C}

Applicant{s}: CERESTAR HOLDING BY + (CERESTAR HOLDING BY)

Classification: - international: A210308; AXDARE; 4236334, A235408;
SZIGENE; A3GA0R; A4S, ARINE;
AZIINE, AL, AL 108, COBLEROG;
(PCT-7Y ARG, AR3GIEN, ARRJANE, AZ3L10E
- cooperative: A2D22ES Rﬁﬁ@?ﬁ:&éﬁ, .ﬁﬁ&@&ﬂﬁﬁ; AIIGLHG]:
AIGANS; AZSIINME AZIKI0MAT; ABKENMG:
ARIXSHRG: CORLAMDN. AFIGONAMT YOIA4RIR

Application JP20000005348 20000706
number:

Priority CGRIDOOONVISTET 19900707
number{s}:

Also published ATJ38174{1 DEBRISHO4G (T4 DRIGBEISB (13}
as: ERIOBEFS0 (A1) EPIOEETOU (BT} mome

Abslract of JPZHNIME &

FROBLEM TO BE & I§..‘ss“§§ Ta ;ws}ﬁiﬁ 8
composiion proservable
base ks s?wﬂm C 8y
whest glsenn it g madum, \«UL FTRON
wh?sw‘ *"*%&s‘? *3 0 3\3 m@‘s Q 0 mm*;m‘@ COMPIREs ?Nw‘adi&'&m&

s i g ‘C“ﬁ;?éﬂ wﬁ%} £ ;‘EQR&{Q

}-d fa‘ i *mai a

ghecarol ghicose, chss 8 LIS, sme*‘é \q&
m sk**\.mﬂ ai mﬁ{: msg m

B
E{:s

t&i 8 m‘;ga
\ﬁaﬁa m:i @Mt o *§'§> 3 :
ng e oblsned whestgldlen s

a..z
oot
3
#
ﬁ
%
b
?3”
=
4
R
‘%
Y
%

47
gelong ma X%‘?\?\\“\‘I ~'§§ t r & *m\ S :s:—\s}\ﬁ ma
Horatly propared

§§

' o ] ) Motif Exhibit 1150, Page 558 of 1599
hitps:/iworldwide espacenet com‘publicationDetailshibho?DB=EPODOC&I=0&ND=4& .. 152018



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Espacenet - Bibliographte data Page Jof2

‘ Motif Exhibit 1150, Page 559 of 1599
hitps/iworldwide espacenet com‘publicationDetails/hibho?DB=FEPODOC&I=0&ND=4& .. 5152018



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(19) HAEEHT (I D) WABRHBEFSE W (1) AP HEEA MBS
#2001 —61415
(P2001 —61415A)
3)yABEH RE134F 3 A13H (2001.3.13)

1) Int.C17 Bl FI FI-4 (BE)
A23J 3/18 502 A237 3/18 502

A21D 2/36 A21D 2/36

A23G 3/30 A23G 3/30

A23L 1/09 A23L 1/09

BEFR KRR #REO®IZ OL MAEGEHE (& 23 H

(21) HEIES ¥ 82000 —205346( P2000 —205346) (7D HEA 391027387

TBULRAT = RNFTA LT+ R— =TT
(22) H\BiB YERE127F 7 A 6 H (2000.7.6) 7

CERESTAR HOLDING BE
GDETHERRERS 9915787 :7 SLOTEN VENNOOTSHAP
(32 &P EREIET A7 H1999.7.7) ASHE, =X -F7>-5rbh =
(FDEEHEERE TFVZ (GB) ATIANAYART—F, 1

(M) RHE TR TV FX512 TNFR—
N F BT
NVF—E, 3220RIVAR—T, 25
SNV E, 22

(THRHEA 100069556
FEE I EE (34

(64) [AHADHFR] RGP TORAENRITNT > DREGE

67 (%] (EIEH)

(FRE] Mty 5 Z < RURBEFE TR o Fa
—A YA BFDH LN— A LT ST e
FDIOIZHHTE & . LR DRI HEZ 717 >
BEHR T ERET 5.

(BERTEL] RN, 37%hbbB 0. SRMDAW
EHT LIRS SRAR YA 0. TREDAWER
FTHEEHT, NEZNTEREEL. 50~90°CT
BEEEGT. FoNZINT U EREDOBICRIBT 5,

Motif Exhibit 1150, Page 560 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(2)YB2001-61415(P2001-61415A)

URraFaf=R D& ]
(GFRIE1]  FIRRMERSRR TREAT S Z L 2R T
5. NEZNT L DERTE.

(FFRIE2]  FEARMEBERAS . ARZE2026RE. IFE L <
{F1626Ra . L DiFE L <UX10%REOEIGTED .
I FEE,

(FERIE3]  IEARMEAES0. 8 RiFORITEEEHT
5. ERHE1DFE,

(GHRIE4 ]  FaREii0.7 RisiokpEEE2ET
5. FERIEIDHE.

(GERHES] SRR RERAR(PIS T 7 TH

4. FERIE1 FZ208E.

[FFRE6] BRARMES., 70—, Z)la—
2,77 b= A7 —2 b, YILER—L
RS 7 =207 b 0 8RN S . S5kE4D
ik,

(FERE7) 7T rivdGs N7y (4770
F2) Thb. FEREONES T OREMGE.

[FERIES]) LDIToOER. 974bb
— PIITFrA0~0EREY% (VEFEdE) % IR
LREL.

— T OREWESO~OCOWETEML |

— ZOOREEEL. AT L LTR2EOE
(23T 5 F TelT .

— eI T EIEOBRICKBT S . BRiEE
e, NERZIVT OERAE.

[GERIEO )  FEARMERHEDAKSEES0.8 FMTH
L. ERHSDHE.

[BERTE1 0] WmAPLZIGELZ:BLEREHITE
L TwmAEDTERICELENCEMZEIET 5 . §5KES
DR

[F5RIE1 1] EMOBDOERICEWT, RIBINLD
Wi, FOREIZEDRI. DR DZ 77 AT
T 5. EKRESDHE.

(FERIEL 2] FERMEEPTRERAS o7
R EUEMEIITEE.

[ FEHO 3B )

f0001]

(Feilr B ] AFHAL . FRRBEE AT osE e a2 7L
FrOBRECET L. ZoldicERI SN T
3. FHrESEtE T I EEIRI BRI 5 Z LTS
%, TN T L, IO A (chewable consum
able product) BLEIZFEHINS ., F/A22R51E0
TEMERUFAEENCLERINS.

[0002]

[ZFRFBHDE 7] (ERDF 2 —A > A LIFTHHBICEBWT
JEWRINZ IO T WaE, DX 3% F 2 —A A LT,
HAIPZIE, HLR—REa—TF 4 I sBR I
L, ZNHORSORF L LEIC, HREL Hef. b
et BAREAIR IR LTE<{L&mEat, =

DE D TEkntd . BSOS 7 2 (bite) UMK EZEAL
SELEELTS,

[ 000 3] &k a—2lL. RS 7=l akis
fg. MIZIZF7N . REIL, T s~ h, LFHT
3(lechi capsi) . Y/ \(sorva) . 7w % A4 (gutta
kay) . 257 H A, TEYLYy- AFL AR T
—. RIAYTFL Y AV TIFL - 4V TL IR
Jo— HIEZNL 7 — RURJEZL 7 a—
NP SEHRT A Z L TE L, ARTEE TR UHE D
I L=, Bz, TR Ne—, BifE. K&k,
M. T A BALAIRG Y « T—%&1, BbAIE 7
BRI LTE. 7 /)y aeLy ) a—ib,
) EZE ) TR EDSTFEIVERYE
TORETHERTE 5, MOFIFNZILT + 7 —KUHEE
BRI & aadinsg,

(0004 ] HLR—ADFLRR L LTHERIE L
SO ENIAE SR T L AL | TSRS T 2400
TLZv, OB, Fa—a 7Lk SEEiziElb
TELF2—TAX Y T A —LDPELBLEIAHTH
B, TERDF 2—A L ZHLIETONE L R L WD
SELBIEPERIZLTHS.

[0005]) /hZ=ZITFiE. DA LR—ZE iz
X AHELATRETESEORERE LTHAALNTE
2. TSI THNCBICESFRETHRE VWD 2 8
Dz . ZIVTF LT PN ETH BIZORAAATE
MNEIZIEETHL, FREZAHP, LT ricE <L
L<iZonz&L A LRI L L NES,

[0 006 ] KEMFHFHES, 814,815 Hit, YT %+
D10%#E . fiFd L IXFD10~6002%FEE B 5 A L —
ADBGETEFGIE L Tnwa, ZOZEIE . gl
i3 5 Lz k - lflokmTiThits L it S i
Twvid,

[0 007 ] EERFEEARNE/1232251L. 77
YEFa—A CH LD L= LTHEHT AL %
L TwWa, £OREBHEERIEE T, 72T
HNZEREER. IFE L<IZF o TEEE S Y
5, ZOINTACETF o — A VA LLEVEERR
FHETAHALOLEOLENS ., ZOX IS GWERRID.
ZDHFLEWEMZE > TERL B ¥4, ZDOEIHE
WEVF B 72z BEFERIEINES S,

[ 000 8] FIEEFr HREAREEA/176T3513. 77 A
F- 1) > H| (texturing agent) FFHANITAZ LIk
V. ZITF kL= UTER LB 2 il g
HE2WEFETLHEZRRLTWS,

[000 9] KEREEFES3 692,535 B, BEIZKELZ
LIATE LN HoBEERICET S, JoXA it &
WL L LIEEERETHL LSS TWS, 2
ORI, WS LT A L E LGS ED,
FEWCDEZEDMORDIFNWETEILPTES,
Bl 30 g L D i (BE2H 3 ~2197) . F=TD

Motif Exhibit 1150, Page 561 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(3)F2001-61415 (P2001-61415A)

INEHHRPTERENG ., R, BERORE £
SAL Yo 1513 1 [Z¥) | ol D 00

{00 10]) KEEEFEES, 366,710 5. Mg L7
INF e 7Ty afelg LIz 70 L OflAaE Y
PEF o —A LT HLNR—2 L UTHEHT 2 2 2 2B
5,
{001 1) KEHEEFEES, 665,152 Bit. EET. FET
BRI DAES RO 5 23D BN — A0 E T
THHECHET S,

{001 2] KEHFEFES, 945,142 Sk, AR (squea
kiness) %5570 ERERY T 0 — A VA LR —R
2RO ZIT L ERENT S ZLICET S,

{00 13] 7T digh WEHER T AL i
TWa EWHIREZL|LLY, ZhFEToLF i,
FRE RO HSE L3 F SO TS 25T Wi
W,

[0014]) Fa—A 2 HLDH5HFTIL, 272D
FHiZ. —EOEHEN (organoleptic) ZeE RN L - T 3
NTHY . ZNT AENRELOEETHL LD
FEE2FFoc0igb 63, S TELAIZITANRLNT
WA P IFATEDS L F o — A A MITEL W, B
BERYZ EROMOHERD—22IE. 2L T ik s
FTEETALESHL ELIRELLATWAE WS D
LB A, KRR TORERIS . SRERSCE2TE
BARDTFHAERIBE . 975 EWEMORREICED 20
WABE DRI < s, FARPIEZOMEELERT L L
NDTH5H,

[0015)

(AFEADT ] ARFEHOREO—DI, HikTa 2 &
S BHRBIETE . poFa—A U HLF T F 2 —
A X T 4 DHFLN—AL LT FENT AR
L IRz E 5 . LR SR BEZ: 7
T BERESAR AR T 2 2 L TH B . TORESN
i, 2Tzl 5 TBEOITERETE S,

(00 16]A&FEL. EBESHEENEZLT %
FERd24L0THD., JZTIo B 3. RS
. T7H150.8 KiliDAwE F9 2R S 7l IERER
W07 RFEOMEET L LI B LI TAEET S
RTINS, 2T AT A OIiFE L
i3, AKEI0ER %A, FE L IZ20ER%RKM. L
D972 L <IZ10EB % REGOEE TELBE R E
WTHB,

(001 7] AFAL. IEINF > ZIERMERFT
BT 2 HERLEPRT S, JokEL. DITOER.

ERAS o X5
— I r20~60% (EzEEHE(d.s), w/w) . FEK
MR - HEL .

—  ZOREWES~0OCOWRMETERL |
— BRRLIDOY ELTROEICERETLHE TS
rizzikS AN

— BN T rEMEOBICRET S, Z 4G
1o,
[0018] A&FHRL. FHic, ZakHICERAINN
EINTrEF2—A Y IHADH LN LT EI
3F 2—m2 A F x> F ¢ OEREME L LTOHEHT S -
HPRT 5,

{001 9] IRkEEEHTRERRB S W NERZILT
3. BSOS BTN BRI T s LA,
T2 ZONEZIT AL AR, FlAIERy o —
FEzI3mERIcrERA L 72,

[0020]

[ AFEHEEZC3HEH ] AFeBH R E D —DlT . FMbd
HZ T BRI TE RUBI ZIEF 2 —A AL
P F a—AF v F 4 DHLNR—2L LTHHATE
L LR UDIRLAS 2 75 o EESHR 2 1R 4
ZETHL ., REBEL., IR, 570 BRI
P07 RO URIEME) H3 54 K D120.8 KD
AwE T 5 IR TR T hiIv: . BRI ACE
WhEINT 2R T5,

(0021 ] —BAYEEWT., hEZNFT L. wEEN
HONT U EGIRET . BIRSNIERER R L HE
HZrizk»TERSNEG, ZOREMOEML. ML
IR ARIZZ A LTRSS (H13H) . ZORIL
7 OFAMEIZ B\ TR . R ER ISR T
HLH s, ZoMZ OERMIZA L= LTE
HATx23L0x7%:2, FEEORAMBDNIC L 72l E
PREZIBICGERERFIET S L. FoERMIE. L
S, Fa—AFx 7 4 MTERS/ZEAEE (v -
T—REEL) OFGICHELLDEL DS, —BIIEE
BT, Fald. AL ZEOL L ELTR%. FEL
I < L L8SRICTEHET S F THME BT HNRET
BHAHZEEXRWEILE, 7B, ZHhLOEEICELD
id. MAMBICERETAWITL ., F/2EF0BTL L,

[0022]) Za/h&Z7F IRk IR TRRAS
Nzl WAEMC LA I L TEELTEYD .
EEDOEESEF McE T L a<Er AET 42
LIFTEL, ZoZ k. EENEZSLF - OE-HOFE
W RE <FEE5ET 5,

{0023 ] (RN EERED—DOTIE . BRI
S0~00°COBIETIThiLs ., ZOERBIERICBWTERE
ZeZ ik, T2 EIGT (unfold) F LT FRUSDMHEE
1B, bbb H- 70 v BkEES. 140845
it 7 ) v S RUANE Z1EITT 5 (restore) 72+
L AINF—F AT 6 nWI ETha, Ih
i3, REEO Y A 70 (B, ERAY 72138 v R
S L) ROREEB L FEHT 25l TR A E
RS E < Z L E2EIRT S, oI AEBICE
W BT EWOSEICLDERINZERTHS.
T RIRTFRUHEEHZET TS, #2308
D—FABEPRE T 5 Z L IZEEWNIC W, 2k 57

Motif Exhibit 1150, Page 562 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(4)YF2001-61415(P2001-61415A)

W E S ok AL EET SR APRHCBWT
37 <L AWZIFEE L <7,

(0024]) FIL7OER (RAZE TORR) KX HIL
7 OE 3L, BEHSE. T0bBIE. REOEE . b
DEST FZESIFOR A Bl k- TR R E TS
b, IR0 G A—FD—FRIcoWTiE . DIToFT
g 5,

[0025) EEesE. —BEics o~ 1858, 72
L<IF0~250MTH e, EELZ LIEIXFT—DIA
NE—(GEEMTH L EICEETNRETHL, ML
IMEH SN ETE. BRI S oA —5—ThH
%, RFEINIKOFTFIECET ELOTH L. —KH
IZF920% & TORIZEFEL T v, ZHhOBERIZ. K
AT (Aw) RIS RE T E 2ok S T RS
Lo WEVIEER L > THRESNS ., ZokaiEtE
i3 BMERORBERIC LA EERET S,

{00 26]MAT. ROFETE FTISIRMS L DRI
LHEWVWIZELHEITNETHS., FE Lviiiikiz.
30% A, E L <Id20%FFE. LIz L <I310% (w
/W) FRFOFNE TR E GUDRERNRKIUMERTHL. R
SRR DICIET ARDEIL . BESRtECEER 5 2
%, KROETE PRI L OB E 20 5, . ARF
Bz = - CTEEZ: O F SRR ROk TH 5 .
[0027) RBEATHEHSI NG ZNLF 13, Wi s
BRI, S LISL TS L, FHI2IE, JRsEN
EIONTFTHY . mLIFE LG NEIL T T
Hb., B EP LD LTy ElAGELEL L.
FER S IEE DN T B EHT A Z L LATHETH
%,

(00 28] B, 25 VIR oRIRICKIE S
L, BEAHAWTRELTLIWL I8 1 2B TURE
LT kv, BRSO HEICIED T BNy
o7 ) [| RN

(0029) Fa—A o HLPEFETLDFHTS
Bld., BRASN N T 202N~ LTHER
TAHIEMTEL, /7 NTr% o ENaEmR
G BlZISEEE s o B L llAEh LI LTS
%, Hlz, BREADINF 2 BBEOERE IR
IR— AL AEDE AT L LARETH S .
[0030])FR&EHIL., EEDL S icEiS v INEZY
NFrE  Fao—ArHALEREZFa—710%5 054
DH LN~ LTERT2 2R 2., Zo/hE
T . N RTINS E St o B EH
SRz, BIZZONEIILT AL Ny F =R ED
MElOR®ICLERSN:, XS fETE. 2L
T MEGIE . RR (N—F% ) o FE
kDT 322 PR BELEELH S,

[0031)]

(ZEhEFI] 1. 50 s DEMEINEZ L7 (8894% (Glu
vital (&) 21000)) 22V o—/50g BUAKI0g L

HL. FLTKRg- a—F (753048, Fa24 2
THITE, 0g A7) RS CR U 25rpn TR L7,
1fEz B2 EE D . £ L T30 I2id8. 50 )
TRITEL . ZOB B 2IHET Ligdiz (13
) . Z oo THE & TR L Ao IR LA
RPSEA SRR S L . A —A AL
EMOH LN—2 UTHERT 2 W TE S,

2. S0g DIFEMINEZ LT ( 85 894% (Gluvital (R)
21000)) %7V —N0gRUFLIF6 g (AT
YEL N TAZTE) EIREL. FLTRy- a—Fh
R CRU25rpn T LIz, ANBIChLZAEE N £
LT18551%(24. 5Nm DEARISEL . FOME A ZI3ET
Uiz, ZOREBHEROIEA S TR L Z-Bplz @ L
TAERII BB AR L L IR e — A
LA LN—2 E UTHRAT 22 B8 TE L, 2
DERMIIAEMIC X 20 LEELTED . By
ARSI,

3. S0z iEH NS LT (E894% (Gluvital (R
21000)) %# 7 VEm—n50g kUK ZIREL. £L
TR w- a—Fhe8CEU25rpm TRMLE, 29512
FILZEE D F U TIS0EI26. 5N OfeRICEL | #
OB BV Z IR T Ligeddz, T Ao FEILH 1
DLOENLES. TLTELS "“MAZ/2" /56
Nz, AREELE . RO X 2 51FE T S
DT BH ooz,

4. 50 2 DWEMENEZ T 2 B2B91% (Gluvital 2100
0) 27 a—N50gsRUKS g AL, ZLTH8
CRAR25, 50, 100 B UK160rpmdIHET R - 1—4'h
TEM L. SRV ISGET A F TOREDS. 59—
PP L BT DIVELS B I D BlE S U,

5. 50 g EMNEZ LT ( 8ER94% (Gluvital 2100
0)) #%.81.25 g{ #HS80%) O aA—22 w7 (C
[SweetD 01608, =L A F#—) | 18.75 gDk, 1 gD
LiFy, 3gonadry VBl 0g0fEdh57
Tk A0, 60 IR80C R UN150rpm T K - 32— D50
g TRELL:., BREFSOTL. MAMZD
LANUVIZIEPE S8 I WS . ZOBKICEET A HEE
(IR 88 B~ 72,

6. 50 g EMNEZ LT (BE894% (Gluvital 2100
0)) %, 81.25 z( #880%) o a—2iav7(C
ISweet D 01608, L A#—) _ 18.75 gDk, 1 2D
LiFrRUE3gdhaary B KFo- 2—3DK0
gL TRSCTRA&L . 2L T10rpn TR L 72,
1SFoivzAdkmls . £oF F T A (consunable) DIHE
P TH -7z,

7. R0 g OEMENEZ LT (BEB94% (Gluvital 2100
0)) %.81.25 g( B#2&280%) oZa—2av7r(C
ISweet D 01608, &L -2&—) | 18.75 DK, 1P
Ligr, 3gnaatr V. 1020k R 001
2D I 2 FEEIY R o- 2— 80 g Kz TR C

Motif Exhibit 1150, Page 563 of 1599



B X150rpn CIRE L7z, A RILZIE7 4 79— (SKH)
FHOWAWHELRLTHL P, BEMOEER L DS
W ZOmAENIE DEWSETERET L, Z0
AL, FOFE ETTEDHBHSHTH 72,

8. Fle LEL XD ICBGEED, ZLTZOBRANL
7ETHRMLR., TAERBL. 20%754 LT
Fy 2 EEST,

(0032]) ZOBNO—EIZHK LT GEFIOETL
YPEIACE - AT AT BB Ny MR
DY I LEEE T AERY/SCEGEE.

9. 40 g DiEE IR NT 2 ( 828949 (Gluvital 2100

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(5)F2001-61415(P2001-61415A)

BER ., 774 | R, EPCHEL R HRICTE
B Ry M E - TRBRNICEN BTG LRS .
ZRUSE . 2R (&P oNsE . Sllelh. (KERAK
) R FDOWE GRdpilcig e LB 37w,
—UZE L FTR) ORI LENAEITLH S,
10. K0 g DiEM/NEZ LT (H2894% (Gluvital 2100
M) . 502D~ 77y (J&88%) RU25gD
KeE . Bo- a3—=FD50 g RNz L Th8CRU25rpn T
wELG, RBTEZL Ty 7 —F., REFRRU
FECHERA SN ABEONMTETECNITE 2., &8
AR ERER W E BB S,

0)) % . J0=ezR L7 (BER%%) I — IR Wi [0033]
40%) RU25g 0k EREL. FLTR 9-a—M5%0 [£1]
g R TR C KU 25rpm TIRFRL 7>, SIS . 0
#1 MHER | #FRMVY [ BRMVZIZES ] 9MICESDE
(53] (Nm) F= TOEHE (J7) TOFRME ()
1 1 8.5 13
2 4 4.5 18
3 2 6. 5 15
4(25rpm) 5 21
4 (50rpm) 3 13.5
4(100rpm) 2 12
4(160rpm) 1 5.5
5(40°C) 4 3.5 58
5(60°C) 3 3.5 11
5(80C) 2 3 6
6 9 3.5 19
7.8 4 4 12
9 1 4 10
10 1 5 3

11. 1 kgDulitE 7 -7 ( Bz 894% (Gluvital 21000))
. 1.620kg (H28E80%) DN I—AL w7 (C* Sw
ect D 01608, 2L A ¥ —) | 0.37hkg o7k, 0.2ks o3k
. 202D Fr RU0gDaaryYihE . -7
L— K S —f T8 CTIRA L7z, 500ppndiEfE (LA
3T AR URR00ppma) 7 L L R EAUER L TN A A,
ZDEXN—DIANF—{REHT. DR - a—
FOEnL N LELS ., BEOERE (AML2) £T
250 Ipirode, ANV ZIZES 29812, 100l
MERE R D2 7. BV 2 SRR o PR 2
kL. ZLTEOERMERBLI:., $70bb, £,
B B8R (FRLF3. SRF8m) i —h k&
JBLZLTIEoRRIC -7z, Zodmkinls. fEi
YT 4 (sanding) RUFaA—F 47 MLIT 5 &
ITER, YT 4 I TiE . Z0EREKRER TR
SWF LT, FRRbo—AZiooEmicfER
SN MOHFERICANZ, a—F « 77 RIS,
JIHEE (BE. L' E) A7z 2 7o—2( $EE
66° ) FANIFR A P O—RER (EFE548%) % HW

TAT»7z, FREOERM SR L/l LIcES | £
LT a—F « »ZiEfE Lo bizdgnw?, g/ EaAEm
Pld. Fo—A HLELTHETHE-T,

12. 1kegDiEE 77 > ( §2894% (Gluvital 21000))
% . 1.625kg(B2BL0%) D7 N a— A 719 7°(C* Sweel
D 01608, zL- 2% —) . 0.2kg @7k, 0.09kg 7)) 4z
=, 0.2kg KB, 202DL 2 F R0 gn a0

>V BiiE . -7 L — R I —h TS CTIRE

72 BEH X LT oR00ppn i @EEAL A VL vr L FLUNR00p
pnANF 22 F 3/l D502 7 L EE ) 7 LEET R
K 1mOFEEFEE - —FICINL /2, ZDIXFY—DL
FIF—{mEEIT PSR R - a—FDFR LD LK
<. BEORRE (BARRFIL2) TR pinai, &
DR BV ZIZFED 255552, 15ml DA Lo P EbREHE
zvz, RV Z RIS oo RSl AL
TEDERMERBL:, 370bb . 9. BisES
(F#h2h 3. 5KF8m) O —hMIBELT. 2L
THTEOBR I 72, okt FllcEEEo X
BT > F 4 P REDA—F 4 ML T 5T &

Motif Exhibit 1150, Page 564 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(6)F2001-61415(P2001-61415A)

BTER, ZOERMIZ. Fa—A AL LTHET
Btz

13. 1kgDiEtEZ 7o (E2894% (Gluvital 21000))
# . 1.625kg (BERL0%) DI a— A1 12w 7°(C* Sweet
D 01608, =L 2% —) . 0.2kg d7Kk. 0.09%kgnZ V4=
2—JL. 0.2kg Kby, 2025 DL L F 2 RU60gD T
TVl E L -7 L — K 3 — S8 C TR
72, BHEHIE 1T os00ppnd B LA L 2T A B U 500p
PN F 2 F | 3/l ds0% 7 LB B U AR
Y lnloWEgEEE s —fElciniiz, ZO3Ixy—nT
AINF—EEEI ERO R v- a—F L YKL, FED
BEAE (SRR 7) TNz, ZOEKFL
NZE DL 250 1vmldA L P RERE AL, -
W2 PERISGEL =55z BE%ELEL. FLT#
DERMERFEL 2, Thbh . K. BAhRES (£
NFENR3 . SHE8m) DY —+ HIZEBL L T
IRz -7, ARSI Uz Ei ko L S Iz fi R
Wy F e PR —F LT 52 28 TSE
7o, Fa—AXy T DT I AF R ETLIEEICE
B HMRGSELN, ZOHEEE LD SV RESS
C) TEDIEL:, S50 BRTE DBEGWT 7 A5
PHLz,

14. 3kgDiEEZ LT ( H2894% (Gluvital 21000))
% 4.87%kg (BERL0%) NI — 212w 7°(C* Sweet
D 01608,4zL 2% —) . 1.125kg &7k, 0.6kg OF
. 602Dl LI RN ghaar v IEHE . K
WAHI-TL— R X —hTCTRA LA, SEE:
LT, 1 %8s TRbER (1) 227z, ZD3 %4
—DIANF—ZEEI O R v- a—FLRALTH
0. b BREENEII S TEALE, ZomRICTEhE
T5 2000, 12EDERE—F T I EFNZA,
(00 34]) EHk. SonemE%E2 280058
2L WO AL ZOMEIIES D O— AR E—T Dk
IIMEEEL | BICAS A XTI LPTEL,
OBIEEL FL TRy 72— FERE () mEohs

A A dfE0.5<0.5 x0.5em) (2D, &
7R 23 BERTIS R B — 7 AT — S RO LkE
Liz, ZOFBEE | B 2500 UL ( Zh 2Bk
0.252% K 1X0.1 %) BRUFERZ: 2 REREL ((112120.1 %68
DFFLHFR) FHWTEHRDIRELZ, 1F60u: BN
RICKREEZITNI .

(0035 ] BT 2 -, 277 AFridEHL
AN,

15, 3kgdD@EEZ N5 > ( 828949 (Gluvital 21000))
% . 4.87°kg(HZE802%) DN a— A 2w 7°(C* Sweet
D 01608, zL- A #—) . 1.1285kg o7k, 0.6ks 7K

. 602D F 2 BUN180 s aar v EiiE . K
BNI-7 L — R IXF—f T CTIRAL?:., & TOR
HETHICREL:S . B BkoMEE: . ZLF
ERETNCEAIEL A7) o —EREE T Ay
R7°Z 2 MR (Clextral #) (2B L7, ZOMED
TS FUNT 7 AF ol 3REREIETE L T L7z, 85
COMOBETIE. ZOMENIIERICEEOHERD K
e e L o, HEOH OO

(A DBIRFUERE., U1 7. 208) sl T,
2 IR ORI E (BT % 2 LTS, ZofE
EREAWTRAZBINCERET A Z 2 LTE, BRE
FOOFEEIL A 2 ) 2 — iSO L T Lz, &’
MO S 2S04 L HREREE OB EERL:. &
00 ‘CEEEZ 5 L | BT AT A ICHI S IREE
(27072 nE 5 BB ) | Ay 2RO -
72, COMmEDL . BROBIRIE. igoy 2% 5
e TERTL LTS,

[ A oo fi B 5iEA ]

[X1] 1ix. Fo- 2—4 (Do-Corder)DC 2200-3

(75N F—00G, 5 a4 A7V 2FE) Tkl 7273
Ny F— - TIANT I L%ERT ., Zhdd, B8CRIN2S
rpm TN T - ) ea—Iil—- K(50:50:15) OE S
b Lo B oBEE S LTo L2 (N ot
ERTLOTHS.

Motif Exhibit 1150, Page 565 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(7)YB2001-61415 (P2001-61415A)

(1]

TIRY— TEZARTIA
FZRAF-A-FRUI B R
T 3-A— kv F oo ARG

[ Tin
A - —: CoE RM&C BEEE 1 rpm
fEREH: P—, ¥ 21— (g moureaw) THF—RE: 37C
BAf: 15/09/98 01:39 HIMEES: 24°C
BE%E: PL2200-3 PIEFEHR 2 Nm
TFH—: ¥ 50 A A i 3
oo - MRS FHhibke BRI 3143
BTN W72 50-F U Eo—)b 50 Y FIVER: 50.50g
Bt &K 15 d-— K N—:
#E by
[rpia] [Nm]}
300 — 10
270+ ]
240 8
214 + 7
180 s il 4 Ml
el
150 +- s
120 4 -
0 ! 3 /
60 ! 2
w1 /
S N
0 6 12 1B 24 30
FFF (431
B hm:s] B [hem:s] kb 27 [Nm] HE([T] TRIFE—[K]] ZARIA—[kI]
ox X-X X TOH X ToH 0-X XX
[_A 00:00:00 00:00:00 0.0 24 0.0 00 |
795 2 50%

U kEo— 50%

Motif Exhibit 1150, Page 566 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(8)YF2001-61415(P2001-61415A)

&1 [E 55 HH M ZF )

1. Title of Inventicn
The development of vital wheat gluten in non-aqueous media

2. Claims

1. A method for developing wheat gluten characterized in that the wheat gluten

are developed in a non-aqueous medium,

2. A method according to claim 1 wherein the non-aqueous medium contains less

than 20% of water, preferably less than 15%, more preferably less than 10 %.

3. A method according to claim 1 wherein the non-aqueous medium has a water

activity which is below 0.8

4. A meihod according to claim 3 wherein the final product has a water activity
of less than 0.7,

S. A method according io claim 1 or 2 wherein the non-aqueous medium is a

concentrated carbohydrate syrup.
6. A meihod according to claim 4 wheiein the carbohydrate is selected from the
group consisting of glycerol, glucose, fructose, sucrose, invert sugar, sarbitol,

and lactose.

7. A method of developing wheat gluten according claim 1 wherein the gluten

are vital gluten.
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A method for developing wheat gluten comprising the sieps of
- mixing gluten 20 — 60 % (ds. w/w) with a non-aqueous
medium,
- kneading the mixture at a temperature of between 50 and 90
°C,
- continuing the kneading until the value of at least 75% of the
inaximal torque is reached,

- shaping the gluten into a desired form.

A method according to claim 8 wherein the watet activity of the non-aqueous

medium is below 0.8.
A mnethod according, to claim 8 wherein the kneading is continued after
reaching the maximal torque and halted before 75% of the maximal value is

reached.

A method according to claim 8 wherein during the later stage of the kneading,
before, during or after shaping other ingredients are added to the gluten.

A food or feed produci comprising a wheat gluten which has been developed

in a non-agueous medium.
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3. Detailed Description of Invention

Technical field

The present invention relates to the development of vital wheat gluten in non-aqueous
media. The gluten which have been developed in such a way can easily be stored for a
prolonged period of time under ambient storing conditions. The gluten are used in the
preparation of chewable consumable products, ihey are also used in processed foods

and feeds.

Background of the invention

Conventional chewing gums have achieved a broad success in the marketplace. Such
chewing gums are iypically made of a gum base and a coating. Both of these parts
iurther contain compounds, which act as sweeteners, colourants, flavours,
preservatives and processing aids. Such ingredients also serve to modify the bite and
taste of the product.

Conventional gum bases may be chosen from natural or synthetic resins such as
chicle, natural rubber, guttapercha, lechi capsi, sorva, guitakay, crown gum,
butadiene-styrene copolymers, polyisobutylene, isobutylene-isoprene copolymers,
polyvinyl acetate, and polyvinyl aleohol. The gum base, which is water insoluble and
chewable further comprises elastomers, resins, fats, oils, waxcs, softeners and fillers.
As a softener or plasticiser the following molecules can be used lanolin, propylene
glycol, glycerine or triacetin in amounts of up to 10 weight%. Other additives include
fillers and anti-sticking agents.

The products used as basic ingredient for the gum base are not biodegradable and do
not degrade upon chewing either. This distinguishes the chewing gum from the chewy
candies, which are completely digestible. Disposal of conventional chewing gum can
cause unsightly litter.

Wheat gluten has been tried as a digestible and biodepradable alternative to the
mentioned gum base ingredients. In addition to their being biodegradable when

discarded the gluten, because they are proteins, are not harmful to the human body
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should they be swallowed. To the contrary, gums based on or including gluten would

be nutritious.

US patent 3,814,815 describes a method of manufacturing a gum base in which gluten
are denatured by more than 10% and preferably between 10 and 606%. Denaturation is
described to be periormex in an excess of water either by heating or freezing.
International patent application WO 95/12322 discloses the use of gluten as a gum
base for chewing gum. In order to improve the chewabiliiy characteristics tiie gluten
are cross-linked with a protein condensing agent, preferably tannin. It is recognized
that the gluten-based chewing gums have a high moisture content, which renders the
gums susceptible to microbial spoilage. In order to avoid this spoilage preservatives
are added.

WO 94/17673 describes an improvement in the chew of gluten when used as a gum
base wherein the improvement consists in the addition of a texturizing agent.

US patent 3,692,535 relates to the preparation of ready-to-bake pie crust. The pie
crust is said to be shelf stable without refrigeration and can be rolled or otherwise
handled without crumbling or breakiug. As indicated in the description (col.2, lines 3
—-21) the complete flour is developed in water. This necessitates the addition of
preservatives io inhibit microbial growih.

US patent 5,366,740 t"elates to the use of a combination of spray dried and flash dried
gluten as a chewing gum base.

US patent 5,665,152 relates to the forming of solid, non-edible biodegradable, grain
protein-based articles.

US patent 5,945,142 relates to ihe addition of small amounts of gluten to the norma
chewing gum base in order to reduce the squeakiness.

Despite the fact that gluien have found acceptance in a wide range of applications
gluten have to date not gained a reasonable markets share in food or feed applicaiions.
In the chewing gum ficld the use of sluten has been hampered by a number of
organoleptic factors and no gluten based chewing gun has gained wide accepiance in
the market, regardless of ihe advantages of degradability and edibility of the gluten.

In addition to the organclepiic factors one of the reasons therefore is the wide-spread
belief that it is necessary to develop the gluten in an aqueous medium. Development

in an aqueous medium results in the presence of too much water in the final product,
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which makes the product perishable due to the growth of microorganisms. The

present invention solves this problem.

Summary of the invention

It is an object of the present invention to provide a digestible, degradable gluten basic
composition which, can be stored for a prolonged period of time without degradation
and which can be used as a gum base for chewing pums, chewable candies, and
processed food or feed. The storage conditions aic the normal storage conditions for
gluten.
Ths present invention discloses a developed viial wheat gluten wherein the
development was performed in a non-aqueous medium i.e. a medium having a Aw of
less thén 0.8, or with a Aw so that the final composition has a Aw less than 0.7
A preferred medium for developing the gluten is a concentrated carbohydrate
solution, containing less than 30 % of water, preferably less than 20 %, mors
praferably less than 10 % (w/w).
The present invention also discloses a method for developing wheat gluten in a non-
aqueous medium. The method comprises the steps of
- mixing gluten 20 — 60 % (d.s. w/w) with a non-aqucous
medium,
- kneading the mixture at a temperature of between 5¢ and 90
°C,
- continuing the kneading until the value of at least 75% of the
maximal torque is reached,
- shaping the gluten into a desired form.
The present invention fuither discloses the use of the so-developed wheat gluten as a

gum base for chewing gums, or as basis for chewing candies.
Wheat gluten developed in non-aqueous media has been applied in food applications

but also in bakery and processed food. The wheat gluten was further applied in feed

apphications such as in pet food or fish feed.
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It is an object of the present invention to provide a digestible, degradable gluten basic
composition, which can be stored for a prolonged period of time without degradation
and which can for example be used as a gum base for chewing gums or chewable
candies. The present invention discioses a developed vital wheat gluten wherein the
development was performed in a2 non-aqueous medium i.e. a medium having a Aw
(water activity) of less than 0.8, so that the final composition has a Aw of less than
0.7.

In general terms, ihe wheat gluten are developed by mixing a high concentration of
vital wheat gluten with the non-aqueous medium of choice. Kneading of this mixture
is continued until the torque is maximal (see Figure 1). It is especially at the
maximum value of this torque that the product has excellent chewing properties. The
product can now be used as a gum base. When mixing is stopped before the maximum
value, or beyond the maximum value, the produci will be moie suitable for
applications in chewy candy, in processed food, or in feed apnlications (including pet
food). In general we have found that the kneading is to continue until at least 75% of
the maximum torque value is ieached (note that this can be before or after the
maximum value), preferably until at least 85% is reached.

Since the wheat gluten were developed in a non-aqueous medium the product is
stable towards microbial degradation and can be stored for several months without
deterioration, under normal storage conditions Tids greatly adds to the flexibility of

the use of vital wheat gluten.
In a typical preparation the kneading is performed at a temperature between 50 and

90°C. The essence of the kneading is that sufficient energy has to be added io allow
the gluten to unfold, and restore their interactions i.e. H bridges, hydrophobic and
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ionic bonds, sulpher bridges and crosslinks. This means that there is some flexibility
as 1o the type of kneader (type, continuous or batch, extruder etc.) and the conditions
under which the kneader is employed. This is what is understood by developing
according to the present invention. Unfolding and restoration of interactions is not
accompanied by a substantial breakdown of the primary structure of the proteins.
Such a process is called denaturation and that is not desirable at least not to an

extensive degree in the present case.

The evolution of the torque (time to maximum} and the height of the torque can be
influenced by altering the conditions oi the kneading, i.e. temperature, speed of
kneading, inclusion of other ingredients or addiiives, etc. Some of these parameters
are illustrated in the examples.

Kneading times are typically between 5 min and 1 hour preferably between 10 and 25
minutcs. It should be kept in mind that what counts is the energy transfer propertics of
the imixer. Where an extruder is used the treatment time is in the order of seconds.
Although the present invention relates to the absence of water typically up to about 20
% of water may be present. The limits for this are determined by the fact that the
watcr activity (Aw) has to be such that microbial growih is not possible. This water
activity limit depends to a certain extent on the type of microorganism.

In addition it should be noted that in the presence of water kneading becomes easier.

A preierrcd medium is a concentrated carbohydrate solution, containing less than 30
% of water, preferably less than 20 %, more preferably less than 10 % (w/w).

‘The amount of water, which is present during kneading influences the kneading
conditions. Kneading becomes easier in the presence of water. In fact what is essential

ior the nresent invention is the water activity of the final product.

The gluten used in the present invention can be from any cereal source,
advantageously they are wheat gluten and most prefeired are the vital wheat gluten. It
is passible to combine gluten from different sources and it is also possible to use

partially vital gluten.
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After development of the gluten they are shaped in a desired form. They can be
moulded or forced through a die. Additional components and ingredients are added
depending on the type of product which is to be obtained.

When used for preparing chewing gum it is possible to use the giuten as presently
developed as base. The gluten can also be combined with other biodegradable
components such as crosslinking proteins. It is furiher possible to combine the gluten

of the present invention with normal synthetic or natural gum bases.

The present invention discloses the use of the so-developed wheat gluten as a gum
base for chewing guins or chewing candies. The wheat gluten has been applied in
food applications including in bakery and processed food. The wheat gluten was
further applied in feed applications such as in pet food. In such cases it may be

necessary to process the gluien by cooking, baking or other means.
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Examples

1. 50 g vital wheat gluten {94% dry substance (Gluvital® 21000)) were mixed with
50 g glycerol and 10 g of water, and kneaded in a Do-Corder
(Brabender,Duisburg, 50 g bowl) at 58°C at 25 rpm. After 1 minute the iorque
increased, and reached a maximum of 8.5 Nm after 13 min, after which it started
declining (see figure 1). The product recovered when kneading up to the top of the
development curve has excellent chewing properties and can be used as gum base

for e.g. chewing gum formulas.

2. 50 g vital wheat gluten (94% dry substance (Gluvital® 21000)) were mixed with
50 g glycerol and 6 g lecithin (Stern, Hamburs), and kneaded in a Do-Corder at
58°C at 25 rpm. After 4 minute the torque increased, and reached a maximum of
4.5 Nm afier 18 min, after which it started declining. The product recovered when
kneading up to the top of the development curve has excellent chewing properties
and can be used as gum base for e.g. chewing gum formulas. The product was

stable iowards microbiological degradation, and was stored for several months.

3. 50 g vital wheat gluten (94% dry substance (Gluvital® 21000)) were mixed with
50 g glycerol, and 15 g water, and kneaded in a2 Do-Corder at 58°C at 25 rpm.
Afier 2 minutes the torque increased, and reached a maximum of 6.5 Nm after 15
min, after which it started declining. The consistency of the product is higher than
in example 1, and 2 different ‘bite’ was obtained. The water activity was still low

enough to avoid microbiological degradaiion of the product.

4. 50 g vital wheat gluten (94% dry substance (Gluvital 21000)) were mixed with 50
g glycerol, and 5 g water, and kneaded in a Do-Corder at 58°C and a speed of
resp. 25, 50, 100 and 160 rpm. It was found that the time to reach the high torque

declines with increasing mixer speed.
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5. 50 g vital wheat gluten (94% dry substance (Gluvital 21000)) were mixed with
81.25 g (80% dry substance) glucose syrup (CISweet™ D 01608, Cerestar), 18.75
g water, 1 g of lecithin, 3 g of cocosfat, 10 g of tapioca starch in the 50 g bowl of
the Do-Corder at resp. 40. 60 and 80°C, at 150 rpm. Increasing the temperature
hardly influences the level of the maximum torque, but drastically influences the

time at which this maximum is reached.

6. 50 g vital wheat gluten (94% dry substance (Gluvital 21000)} were mixed with
81.25 g (80% dry substance) glucose syrup (CISweet D 01608, Cerestar), 18.75 g
water, 1 g of lecithin, and 3 g of cocosfat in the 50 g bowl of the Do-Corder at
58°C and kneaded at 150 rpm. The product was a directly consumable chewablc

product.

7. 50 g vital wheat gluten (94% dry substance (Gluvital 21000)) were mixed with
81.25 g (80% dry substance) glucose syrup (CISweet D 01608, Cerestar), 18.75 g
water, 1 g of lecithin, 3 g of cocosfat, 10 g of rice flour and 0.1 g of mint flavour
in the 50 g bowl of the Do-Corder at 58°C and 150 rpm. The maximum torque is
the same as without the filler (rice flour), but the maximuin is reached after a
shorter time, due to the higher dry substance of the mixturc. The product was a

directly consumable chewable product.

8. A product was produced as in example 6, and after kneading to its maximal torque

it was shaped after which it was fried yielding snacks.

A part of the same product was baked (conventional, microwave or combi-oven)

yielding nice bakery products with bagueite-like crumb structure.
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9. 40 g vital wheat gluten (94% dry substance (Gluvital 21000)) were mixed with 40
g of dried {96% dry substance) corn germs (40% oil) and 25 g of water, and
kneaded in the 50g bowl of the Do-Corder at 58° C and 25 rpm. A nutritionally
excellent product is generated for pets that easily can be further processed cooked,
fryed, baked, sterrilised in cans, ete. It is also an excellent fish feed, both through
its composition Chigh protein, high fat, low carbohydrates) and its properties

(consistant mass that is not desintegrating when dropped in water).

10. 50 g of vital wheat gluten 94% dry subsiance {(Gluvital 21000) were mixed with
50 g of com gluten (88% dry substaice) and 25 g of water in the 50 g bowl of the
Do-Corder at 58°C and 25 rpm. A nice, nutritionally very interesting product was
obtained that can be shaped and further processed through the normal processes
applied in pet food, animal feed and fish feed.

example onset development maximum torque | time to maximom | time to 9 Nm {min)
(min) {Nm) {min)
1 1 8.5 13
2 4 4.5 18
3 2 0.5 15
4 (25 ipm) 5 - 21
4 (50 rpm) 3 13.5
4 {100 rpm) 2 12
4 (160 rpm) 1 5.5
5(40°C) 4 3.5 58
5(60°C) 3 3.5 1l
5(30°C) 2 3 6
[ 9 35 19
7.8 4 4 12
9 1 4 10
10 1 5 3
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1 kg of vital gluten (94% dry substance (Gluvital 21000)) were mixed with
1.625 kg (80% dry substance) glucose syrup (C*Sweet D 01608, Cerestar),
0.375 kg of water, 0.2 kg of rice flour, 20 g of lecithin and G0 g of cocosfat in
a Z-blade mixer at 58°C. 500 ppm calcium peroxide and 500 ppm of tannin
were added as crosslinking agents. The energy transfer of this mixer was
lower than that of the Do-Corder, which iesulted in times to optimal
development (maximal torque) of 25 min. 2 min. before reaching the
maximum 10 ml of mint flavour were added. At the maximum torque the
kneading was stopped and the product shaped: first laminated to sheets of
different thickness (resp. 3, 5 and 8 mm), and cut into desired forms. The
products could ve easily sanded and coated : for sanding the products were
damped with steam, aud diopped in fine sugar, dextrose, oi any other powder
used for this purpose. The coating process was executed with sucrose (66°
Brix) or dextrose solutions (48% solids) to which flavour (peach, lemon etc.)
was added. The products were put on sieves or screens, and the coating

solution poured on it. The products could be consumed as chewing gums.

1 kg of vital gluten (94% dry substance (Gluvital 21000)) were mixed with
1.625 kg (80% dry substance} glucose syrup (C*Sweet D 01608, Cerestar), 0.2
kg of water, 0.09 kg of glycerol, 0.2 kg of rice flour, 20 g of lecithin and 60 g
of cocosfat in a Z-blade mixer at 58°C. 500 ppm calcium peroxide and 500
ppm of tannin were added as crosslinking agents, together with 35 ml of a
50% sodium citrate solution and 1 iml of yellow colour. The energy transfer of
this mixer was lower than that of the Do-Corder, which resulted in times to
optimal development {(maximal torque) of 25 min. 2 min before reaching the
maximum 15 ml of orange flavour were added. At the maximum torque the
kneading was stopped and the product shaped: first laminated to sheets of
different thickness (resp. 3. 5 and 8 mm), and cut into desired forms. The
products could be easily sanded and coated as described in example 11.The

products could be consumed as chewing gums.
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1 kg of vital gluten (94% dry substance (Gluvital 21000)) were mixed with
1.625 kg (80% diy substance) glucose syrup (C*Sweet D 01608, Cerestar), 0.2
kg of water, 0.09 kg of glycerol, 0.2 kg of rice flour, 20 g of lecithin and 60 g
of cocosfat in a Z-blade mixer at 58°C. 500 ppm calcium peroxide and 500
ppm of tannin were added as crosslinking agents, together with 35 ml of a
50% sodium citrate solution and 1 ml of yellow colour. The enersy transfer of
this mixer was lower than that of the Do-Corder, which resulted in times to
optimal development (maximal torque) of 25 min. 2 min before reaching the
maximum 15 ml of orange flavour were added. 5 min after the maximum
torque was reached, the kneading was stopped and the produet shaped: first
laminated to shests of different thickness (resp. 3. 5 and 8 mm), and cut into
different forms. The products could be easily sanded and coatad as desciibed
in Example 11. Very nice sweets with a chewy candy texture were obtained.
The tests were repeated at higher temperatures (85°C). The resulting products
had a harder texture.

3 kg of vital gluten (94% diy substance (Gluvital 21000)) were mixed with
4.875 kg (80% dry substance) glucose syrup (C*Sweet D 01608, Cerestar),
1.125 kg of water, 0.6 kg of rice flour, 60 g of lecithin and 180 g of cocosfat in
a large Z-blade mixer at 58°C. 1% of iron(IIl}oxide were added as colouring
agent. The eneigy transfer of this mixer was identical to that of the Do-Corder,
i.e. development time was only 15 min. 2 min before reaching the maximum
12 meat bouillon cubes weie added

After the kneading the mass was divided in different lumnps. After cooling
down the mass hardened, looked as a roast beef, and could be casily sliced.
Other lumps were laminated and cut into small cubes (0.5*0.5*0.5 em?) for pet
food applications (cats). We also shaped lumps into beef steak like mass. The
tests were repeated with different colouring levels (resp. 0.25 and 0.1% iron
oxide), and different favours (e.g. 0.1% chicken extract). The products weie
very much appreciated by dogs.

After cooking the texture is close to that of boiled meat.
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15. 3 kg of vital gluten (94% dry substance (Gluvital 21000)) were mixed with
4.875 kg (B0% dry substance) glucosc syrup (C*Sweet D 01608, Cerestar),
1.125 kg of water, 0.6 kg of rice flour, 60 g of lecithin and 180 g of cocosfat in
a large Z-blade mixer at 58°C. When all ingredients were well mixed, the
mass was transferred to a pilot plant extruder (Clextral) with 3 screw
configuation that correctly developped the gluten. The hardness and texture
of the products varied with the kneading temperature: at 85°C exit temperature
the product was a very soft, white-yellow dough that hardened on cooling
down. Depending on the coufiguration of the exit of the extruder (die shane
and diameter, cutting knife etc.) different shaped products could be produced.
Also moulding of the mass into different forms was possible. The structure of
the product varied with varying screw configuration: intensifying the kneading
induced the formation of fibre-like structures. At temperatures above 100°C
the products became crumble, but hardened on cooling down, yielding snack-
like products. Here too, the final shape could be adapted by changing the

extruder die.
4. Brief Description of Drawings

Figure 1 shows a Brabender Plastogram recorded on 1 Do-Corder DC 2200-3
(Brabender OHG, uisburg), expressing the evolution of the torque (Nm})as a
function of time when kneading a mixture of gluten-glycerol-water (50:50:15)
at 58° Celsius and 235 rpm.
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FIGURE 1

- BRABENDER Plastogram

PLASTI-CORDER and Mixer Measuring Head
Semi-Automatic Universal Svaluation

Order : CoE RM&C Speed : i 1T rpm
Operalor : y.moureau Mixer Temp. : i3/ *C
Date 1 15/09/98 01:39 Start Temp, : 24 °C
Drive Unit : PL2200-3 Meas, Range : © 2 Nm
Mixer 1 Wso Damping H )
Loading Chute > Manual + 5 kg Test Time : 31 min
Sample : pluS0-glycerclSO Sample Weight - 50,50, ¢
Additiva T waler 15 Code Number .
Spead Torgque
frpm] [N
300{— 10
270 = 9
!
240 ]‘ [
210 1{ 7 t
120 | 6 - v,
! T
150 < s ﬂ I .
120 4 -—7y1
90 4 3 /
50 - 2
wl o]
A
ol oL/
o © 1z 18 24 30
Time{mini
Time [haen:s] | Time [rumes] | Torque (Nm] | Temp. {*C] Energy (kJj Eaer
: X y [kJ]
) a-X XX alx at X Q-X )ng
A 00:00:00 00:00:00 0.0 24 0.0 v.0
Sluten 50 % .
glycerol S0 % .
H,O 15 Z f

2
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5. Abstraci

The present invention rclates to the development of vital wheat gluten in non-aqueous
media. The gluten which have been developed in such a way can easily be stored for a
pmiolonged period. The gluten are used in the preparation of chewable consumable

products, or in processed food and feed.
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TH - MEMOREITH E BB 2155 DICER SN RIRHERE A 2 —5 1 >
FOEBEFENET HEETH S . HIECTE.

(Fk7E10]

P AT LIBFRy PLT L RATAL AF—LE AT A, Ky PLT - AF—AL AT

L B2ERA 2O AT ATHE . FERESDOFE.

(FRHAOFEHZcEH A ]
(Fefir 575 ]
[0001]

AFEHRIIREE LIPS (roasted appearance, 12— R + 3725 & F 9 A S5, % T0H
TR (2S5 70RO — T 4 L PR ATV D ERIERMCEET 2. AFIAILE
Z OB R BEE S 2 rEEIc T A,

HfEin]

[0002]

TR R S5 I & RIS T B P F DR E L R SRR TR & X EE <
BEMNITLWI L THLETL Y nicrowave oven) A F—LA—7 0D L 572N
MFEOHIT, Z ZEEORMIC. EohEd., EEao IHEROMBRME 55720075
EBLUERPEBARCHEBIN TV,

[0003]

PR B & E-0hticd A7z OB —OFHRISKERET$ES . 251, 5235F7:

1356, 090, 42 1BZTHINTVWLLOD L I EHEL LRERERILEE S
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KR EFRITE Z o7 b, L L7ahis . Z0 ST S Ay —iR7 B 5 M (smoke
d appearance) & . 24y JEREROFEN LKL 252 Z2DICEFFET L5200 THS.
[0004]

BihE Z0LEICT A0 OROFEIKERTES, 292, 541 58BLUES,
397, 5825 CEE SN/ OB (pyrolysis) TH S, UL, BEHICE
S eTindzicER-]oNBl L thE 52 2R EFE->TWS,

[0005]

HE OPEEES LDIMEHS L RO EILRERFEFES, 756, 14 052508
SHTWVBSLDTH S, iU, REICHESEDOR D 2207/ RRTIZBICIESROITE D
RIFEED OREFP L7 5 BMER/LHI T L ETRICSE S,

[0006]

24 7O At 2 F— AP b KEREEES, 196, 21908, 5
, 223, 2895, BLXUE4, 735, 81 Z25cHF®HINTWE | #8ZH| (brownin
g agent) LEFEFEL TV A, T AHBZERNIHRPIZ X 4 T — KI5 (Mallard reaction) %
10727 2 JIBORLEBTHEORE P LA A, ZHHFRMIZENRL . w1 70
TP 2l E A F— ATEOR L HE L RS D—D . Thbh | 7ok ZIERR N — R
FU—D X D A ESOFREIZET A EEE A (brown colouring) DXRAN, 2FEIET A &
FRATWE, IhaaERloREIZFh SRR Z —RicEBT LI Lizk -
CEEDA—T 2 TOFEE AERITHEL TWAIZTELWE WS 2 ETH A,

[FHADFPR]
(HBHSRR L L 5 &9 % 3]
{0007]

AFEHRIC XUE . IR OWELEHES | O XIZFaLMEEL 2DT
i<, LA EBREROA—T U TORBRICGLNE L O LRE EIFIMEE . Ihb B
L HMEPIORE - BT REA A LTS oy A gElbE | X DRSS EB R 2
BAF—LA—T oA A —T Y EFERLLESL, AL 2DT, ZNLHREE
g3 2 Z L ZAHEICT 4,

(G % RS 5 7o shDFER )
[0008]
(FBEHOMEEE )

AFEEHI SRR IS EIFIMHZ T T A BRSSO L O —F 1 R EAT
WA BEAHEY . FrCEA ERHRMICEE TS, a—F ¢ P OMRIZA < EL—D
ot r: | BHELZH5ATWAS ., BRI ORI —7 « 7ok » TEbi,
IS U2 S, BRI O —F 1 oIz E R SV ERHE O (coa
gulation) % AIHEICT 2 DI AT HUL: 570, TGRS EiFME*E T4
R Z54 2 L Z[ERICY 4 ; 2R SHRMOREILIE S OoOWTHEELS I, REmED
BlEEa—F 4 > ZORIZERF I CEAEORY XiiFtRosn B Ewm I L -
T BT OB L URERZEETL I IC LTI T2 Z BB TH S .

[0009]

AFAHI S e P S E i ER A I E S Wem e U e R IR | FEEEE
TR E > T IR —F ¢« 2 TE G, HAEERIZIE IOV Y g STEE B
FMAE 5252 PTELHERREET S,

[0010]

iRz, AFHETFRCEMHAEMCEL TEY . 2oREMO2ESFEEINTWE Y
— Z (sauce) F7213~— Z (base) L IREZI -0 — A R E— R (roasted pieces) DIBRET
HoTH I, HEE T—2 1 I3 TR (nicroground meats) & Hiffi_ L@ty & il
EMEEWRTLZIEEFERLTEY . Fbld. L TL, TF T E—2PENS
FTWTH Ly,

[0011]
FHEHDT O AL, L L —o0FERF ITEFR L EREE: OREMICE -
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TEMIRME 3 —F 4 > LTWALEVWIEWRT, HEHLZLOLIIESICEL-TH
D. Ry FL7i A5 Aot air system) L AF—Li AF Loty FLT - AF—LY
AL (hot air and steam system)e<A4 7L AFADL D P AFAFEHL
TR L 7ot MRS BIFvMEE 525, 2O LT s oS LiIFsEllsE T
1372 < . COFHAMESEE OA—7 o CHEICBERORE 2525,

[0012]

ARHAMIE BT, FAEE T IS TRIB L S 3WEREY ) BRI 2L %8
HLTHED, FUTHE T8 3 TAB LU S2203H8ED) 28872 2L 2ERL
TWwa,

[0013]
(FBHZEM)

ARFEENZHED 3 —F « P OMRIZ. P kL —DooFaEAl. fok 2. ATk
ENFHE . Mg (blood) (FESN-XIIWMFRAOS ) AR, & ERE
W, Fzr 2. mEE(plasma) F72E 770 X2 HATWA, Fiuddiz, 728 20
DE S L OPLFHASRRSEZEFLTWTL vy BRI, 72l 203 B, 77
—. ¥ Ey . AERLXFILIT—A, TIAXVEFRITA, ZlEIeD
HRICET 2 Fofba&t ; 3InF. 728 212 18, BB X7 2N VR ; F55)(fla
vouring agent) (7z& 21F. o—A MERZP#EKICEZ5L0) ;8 K.

[0014]

FFHAOIFE L WEERRIC LU . FEFIRFC. A7 L3Nl (a—F1 27D
10~20FE8%. HFELiF. 14~16%) . WEHIWXUIHFRIES AT (5
~102%. HELIE7~8%) . WM (5~10%. HELIZ6~8%) . =
222 NSLEMOREW. TH-TL X,

[0015]

FA . BERRHE I ERERR AR . Fok 2. BRI OEEICIE 2~ 8 %ElE
T, TN T— X F L FERLETAX VB BT ATH AEHEICIZ0~2%0E]
HT. ANVERL AFNLNO—2ADBEITIZ0~ 1 B0EET . @ind 3 = L LHET
H5b,

[0016]

IS L FEERIE IR SRR S I AR E il a—F 1 oz, A
L2 BN RS LT THBBEIZIZI0~5XDE T, WHERIOESIETH S
HEIZIZ0O~10%NDEB T, §E3NAILPTES,

[0017]

EOAL. B, O~B%DiEB LU F/dE. F LT 20030~ 1 %0722 E
YEE. BEMENTL LW, I—F 4 Ui (25~35%) kR (30~
50%) x&5HL T,

[0018]

WL, a—F« o 70BFERIZ. Mg, 27 7zidmE. £72id2hsit
HEBEEW. RTINS . L LT s . BEHIZH LN TWAE ZaionwTFhirso
FEAHEESHEHIATL LW, EHEDS—t b (2—F ¢« 7R ERICHT2ER
X)) I3FFELLIZE~20%THS.

[0019]

a—F 4 ¥ 7 OPIENIEIE RS F R 5 7 (kneading trough) OFZFETZ L
WMED . TS ZORSIEMORRS ERESND ., COREMERER 7RG
Ry =28 E Rk » THAEENGE.L, COBRBTIE, a—F7 1 »7id—2
FRTH L. FRUIIFRTSE . 2L TRWT., A% 72— H 32 DI B EE N
TS, R=2A MRI—F 4 P ZUERNT, W T ERELE R v = iTEES
N5, ZORIFEA—F 4 7% . 2003 70 F 7 b (by-products) {(I—F 1 >
ZE . A—F3INEHEREEMKY) A3 500 FEEOTA \FBE S ¥ 5700
IZERSNS.
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[0020]

I— FE3NBEREELIRMIZ LY a rTH-TH v, Zo0BE. 29 Ya
L a—F 4 L 2 0DEL BER vy S—DRICEHERINTL X< L Ry =3 F R FIUR
PTEMITBY ., £OHmBIIZERESE (variator) D EEAEL (frequencies) 2FHEd 56 Z &
IZE-»TERTES, INLRIEZI—T 4 7 L2y a ESFEEDOFAFFT
DIMEHSNETHA D,

[0021]

ZOREHRERIZ 20O A AO%FHLTEN . 2L TELEEEZED 2 ODELBED
FL.L#HEEP LR S, O—T 4 X 38 EF ML L X2V a YR WET L72OIZKE
WEZFOBEORIZEASIL, T2y g Y ERERIETLOBEDOHRNFEASRL ., 207
T A FEA AL TEICERAINTL LWEFFLO 7O AL R Z L TE S,
BN EMTETIEZ « U 2 (filling) & LTHEHS AL BNNIA 1 F (guide) 3L
WEWSEREIZH L, HHESNZ2EFOPIHISNEFICL > TidL(vein) T FEATIUE
CEFRIEA—T 2 7 RIERE SN,

[0022]

AFEIACHEWTIL, EEDOHOCEWT 2201 707 7 F O TCRE 4L 3¥7%
WS IR E R IR DB REFT 2702002 . 20034 7'y 7 BIEk S IRt
HA RENEG., 22034 7ay 7 FofhEidhh 2 2 AT LA0FERICHET S,
[0023]

9 LTEE I NACENNSHHEBICE 3G, RwT, Zhid. 72 2. sy b7
L AF—A Ry LT - AF—AFIvA sl AFLAREHLT, {ETES,
R LU R ERR o X DS A,

[0024]

FFHPEHAROEH L TL <. FARREELY — 23N —2 LRESIN:
RS EFMMEEETAE—ABRERE L TL Ly,

[0025]

ZHE—RI55~8 5 %DAB L UHRIENE LU /2388 LU RRIED - |
10~25%0FHE . 6~15%DKEDEEMPLBIESN A ZLFTE | FlEdE—
2EHFE L <l 58~6 8%DRB L UREIEDE LU /3B XU REED |
10~25%088:. 0~5% (FELIF2~5%) olifpEEAE: . 5~14%
DAREPLBEESNS .,

[0026]

BT/ g VIZBONEEFEEG 6 8, 0 24 BTSN/l EOHEICH » THE X
A, ASIURERERE L 3 AE LREEDIY A X551 2mmnod——
DLADTHLE—AZHET A L ICEEB LI UHBENE, RWT, ISFF—afic A
o, LI COWBRRSBEMSNG . ZOREMEEIHEN—AMFAELRL5T
WESH, Fhurs . BEMEIALEE IS 3720 0R 7 & KEICE 2 /2R v N—a
2B 3ihd, CORBT. (LRI, FRFHT LY g zgms3nTh v, 4kid1
S5CHORABECENTIT TN ) — 3 A (722 2. A— - 2= #0(Karl Sc
hnell) # 4 7°) OFTITIILE ., RWT . ALY a iddk v N—DFRIZiFR 3 .
FRowi—{Zi3. 2 208U (2—F 1 2 LT Y a v ) OEREE OO0
BICLIN Y g yEBTOORy7THEL ST WS,

[0027]

O LCGHBES RN, e 2. EBcEShS, nolYa ryBIUEDD
—F 4 2Ty ZOFRETH D | FRLDES B LUEILER I EEORMER
S HE > TEERETH 5 .

[0028]

IRNY gy —aA—F 4 ZTEREIRGT, BT 7L (o 2 Ry b
T, AF—L Ry LT - AF—LFEVA 7Pl AT L) OFT, FHRERSICHE
> TR HEED LUGHEET, HEINE I LHFTES, E-T. Y Ov 7idEE
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12Xk > TEHEL (set up) ., FPEEEAHZ2 LA B TES, F/2, Oa—F 1 Y Z7OEAE
FEHE L . coa—F gy oRiCERIN BRI EEEREEEL . 2o LT, B
ORMIES FIFMAE 5 25, 70y 738 25752 LRI v R 3R
LIEHTESL, U—2% 1 0~A0CORBIFHITAZ LI L > THELTE S ; B—
APHEICHEE T SO %M@ 47000 @ I E LIRSS INEEIR L - Tt
N5, RWT, Zhob—2AE/hrhikich v L. s V—AZER—2 |
HLTEROTANF L, #HIRMABEOMERT, 1 20~135COEET. 20~10

ONMEIFRE T2 I LTS5,

[0029]

LT oEhuffll SAF8H % JERERNCBIRES 4 .

[ SEhitifHl ]

[0030]

I a 36 3%DABLUHEIED CRFRlz. REWEEED (Fich—H A, carc
asses ) OOV XIZEAL L <IZFREED (RICHEB LUHE) 2260) 0 1
5%DOFE. 1. 5 2%k F -l 38PN E 808 (texturing proteins) & . 1
So%OKPLTIEINEG, ZOITNY a3y 3 U, B, 5FB LS aF %
LEELTWS, ZORSMISFUEEIR ., ZLTR 7R {FL72R vy —ofiziyE S
LR TUEET,. ZOXRNY e Y EFHREEANETORFEHINS.

[0031]

A—F 4 7L 1 5% FANALSHMEE . 6 X%DEHE. 1%07 77—+ 0.
S%OANERL XF Nl a—2L ., 30%08EOREW, S0 FIICEER
PHELHNAZTA 0%OKE 7THROMBEPFTMINTEYD | ZOERIZITANTEALS .,
FRE . Ry 7 EATR v =07 IS L, R 7T, D ORI E R
EECHETOIFEHINS.

[0032]

FRph, A—F 4 »FE TNV a L2 0DRIED L7 AREREEOTITEAS
H ALY a HAIRLOEDORIZEASI., ZLTa—F 4 Y ZIEREVEZEED
FRIZEASIS) . T Y a b a—F ¢ XY OROREORNENET B0, =
NEAERMILO6 O c mDBEREICHIz»THA FEN L, s | RIS R
. RWT . AF—LF—TrofT, 11 0°CHERET. 203 0WEHmING, #
ZERMBE . AERMITA v EN (C—RORIRE LU A Xk A X AL A
AP S TEETS) | VAR AL REASH, FLTEEEYICEES R
b,
[ Sk 5]

[0033]

I a 36 3RDABLIUREIED (R, FEREIED (Fi2h—H2) 56
DR AIFER L L <ISFAERER (TS LUNE) 6m) | 1 5 %03,
1. 5%/ 28mEoMBEERE - . 1 5%0KkPLFEESNE, 2O
NYarided I VE, BE. SFFBLUBEFILLERLTWA ., ZOREMISEILE
S, FLTCHRG7REA Ry 23— S L, Ko 7iitsT. Zoxzeinda v
PSS AT OICHERINS,

[0034]

O—F 4 I O%DEERMAEE . 1 %077 —L . 1%DOTILXUErR )7L E
0. B5BDOANRKEIAXFINNO—2E, 3%DEE . 1 %Ok, 0. 2%07 21
NEVEEE . 26 %DHEDREMMPEZD . F2IIE, A 9%DRE 2HDIINT 2k
5 %D TN T WS,

[0035]

Felcgis L7z L AL EGE 7 O A EA SRS .

[ SEhitifEl]

[0036]
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Z2NY a6 3%DRBLUREIRED CRlc. FEREIED (Rich—H ) 5
DR XAZFEAD L <I3HFREEEED ( ECFES LUE) »60) o 1 5 %oFEE.
1. 5 %ofEmtE 7258tk EERE L . 1 5%0RPLFERINE, ZOL7
NP a i 38, B, SFFBIUBERELEFLTWE, ZoRESMIFIE
B, FLTHEY ZE2EA Ry 2 —0hIEES L. By 73BT, Coelay
FHREEE AT OICHERINS.

[0037]

d—F 4 235 %8B bEk: . 5%k E . 1 X077 -, 12%DXH 7L
L 1%oANEFIAFLLLO—RE | 2. B%DOFE . 30 %0 E DEEM S
N, FZ2id. 44%DKE 5D L 5 %D T o PEMENLTWES,

[0038]
it Lo L L BEE O A EH SRS .
(FemiEE]
(24 H 1 FRE154E10 A21H (2003.10.21)
(FieffiFL]
€ NFIE-= o e W= B i
(WEAFIEES] 23X
(HHE ] ZEE
€ MRPITESS
UlrErsdRon#i ]
(G&RIE1]
FIHBIIRS LIFYMREA R L7200 —T 4 YR EATEY . O—F 1 X ZOERE
W= 3N ZEFOERBIZEILTED ., B2 —F 1« > 7007 < L LTRSS
(1) ;aRFiIEaEsloE
(2) BEHEDH
PEATWS . ALY .
(G&:R1E2]
EELEFEOFFI—TFT 1 OS5 ~2 0ER%TH L. FHRE 1 DM,
(G&:R1E3])
EHEPI—T 4 > D5 ~20FER%XTHL . FHRIE1 2203 208K
[F5:RIH4]

S olz, —oE iz enll Lo (BEEIER) | —oxiithl Lolss
F (BE 3B | BLU—o3 32 h I EoihnF (BEEEoiamE) | sk
UK, BEATWS, FHRIE 1~ 30\ —TEOMRY.

(F5:RIES]

O—5 ¢ Y ORERI— FSRABEGOREICHE LT WA | FERE1 ~4 00

IO,
[F5:=R1E6]

I—FENBETPRAB IV 3B LBHE AKOREMTHS . FKRE1~5D0n

T —IHOMR .
(55RIE7]

JE RS BirME RS S A AR 2 ST 2 FETH - T

Hi HDEFED 2 oOENEHEE R ShEEEREL .

L OEOHIZ . B XUCAEEDE LU 22 aB L UAaFEEDOZ LY a v &
FAL. FLT

IRNLY ardA—F 4 P TaA— T 5D REVEZEOEORIZI—F 4 70
MM EEAL . W I—TF ¢ ZPBARLIE ORIV L L—oDHE . EEE
DI T EAT WD,

ZEEEr. wIEE.

FEoRTER]
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A— b INZ2NY g VERML AFAONT | a—F 4 7 OBEREHEET S E
BETH MR moRMITRS BIF/MZE S DICER SN RIEHEESE T, #8322
LEED. ERETORE.

(FE=kTH9]

L AF LBy PR AT AF—LAFL, Ry P27 - AF—LI AT
b FIETA IO AT LATHS . ERESOFE.

( FweiiEs]

[ H ] Frk16E9H 28H (2004. 9. 28)

[ FsiiEl ]

(W S B30 ] FeTan-k OHEIF
(HEXFEEHE] &3
(WEHEE) ZEF
(HIEDPZE ]

UReETaER o #ER ]

GE =

FHEBICRE FIFSMRE S A DO —T 1 7 RF L. Biida—7 4 > ZaEE
ROV L L—20%E . BHEOHSEZHEATWA | Easiky.

(G&k1H2]

aA—F 4 Y OERBHI—F 3N LZEAOERBIZIELL TWa . 55RIE 1 Okl
.

(G&kmE3]

WS BB IIECRF I —T 4 > 7O CERY~20EBXTHL . &FRE1D
Bt R
(GEkTH4]

HIED BRI IF RN . AT ANAL I BARAL I dE . a3 U7 .
IAERELE). BIUENLOMEY. DAL L—2TH L. FERIE L O&EMHERY .
(G&kE5]

HElEHERI—7 1 VPO SEEX~I2 0ER%TH A . 5RKHE 1 o&isik
(G&kTH6]

HiatEEHER. E. 207, IR, BEUethooflad, ol t—Do5
SN A | FERIA 1 OfEsnsHR .

(F&ERIHT]

BRI —7 4 > 73 L4z AHIL #5&HF. &#El. . k. BXUEhooflgd
OB EL—0%EAT WA FBRIE L &SR,

(FERkTES]

BRI —F 4 > ZORES 21— N S L BGORRE BT W2 | ERIE 1 ok

(FRIE9]

a— 3RS AL RSIEY. S REEY. KEN . SFERREY. BA. K
RIRIRER . B, BLUKk, BIUEh 6Dillaed . DREW, 67205 FFRIH 1 o
A .

(F=k7H10]

BIEC By b7 — R TH S . FERE 1 ik,

(FRTE11]

Bt A Sl LY 3 L Th S | FERIE 1 Of SRR .

sHakIE12]

WRCT =L a 275, A, B, EEBBEERE. ShEEERE. k. B2
SVEOE. FEA. FEA. BIUEhsoilled. olemEED. FRE1 1o
i P,
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FEoRTE13)

BB —T7 « 8. A7 ANALS M. . 77— A HEF T A Fllno—
2By, k. MEE. RS ACME. TAXVEEF R TA L TRaAlEVEE, 7
N7, Bk, BLUZhooilad . OREEDEET . FRIE 1L O,

(GERIH14]

FPRAICHIEE 2 —F « > 7 PR R A B2 AN 5 o 3 A i S R

BEOIN/ZY | FERE L DR
(G&:RIH15])

HIECIIHS . Ry PP AFA AF—LIAFTL Ry FPLTEAF -0
PATAL, RA QWL AT L OB L L—DI2 k> Tt A . F5RIE 1 Ol
[p

(G&F1H16]

FPEBICRES LIPVHRE S 32 A AR 2 ET A HFETH T

Wit BRI A a—F « > 2L ;

G RN i i % ) Kk i LA

st &R A EHIL ; 2 LT

LIRS I eI b )

SELREZ &, BIEEHE.
(FE=RKTH1T]
iRt &R TN Y 2V EIEE O —T 1 R ED . FERTEL 6 O,
(G&RIH18]
WL —F « » 7P AR IEIEOR - BRER - Z5ATWA, 55RIEL 70HE.

(FFRTE19]
WS BEFRHEL I —T « 7 OWSER G~ 2 0FERX%THSH . FHRHE 1 80FEk.
(GF=k7E20]

TR EHEP WG —T 1 7O SERY~HI20ERBXTHS . FKIEL 8DOKFE
(FFkH21)

BIRC L2V a »45 AL AEIEER. f. BEEY. HEH. FSEARIED. A, &
FIRIEER . WPV EENE . SEEEE N, S0 1 FEH. HEA
CBEL K Bluvsheodlad, olE&MEET. FREL TORE.

(FskrE22]

WiRLFAE TR 3 S, WistEddlilmE . Ry PDTLATA AF—LL AT A,
Ty bLTEAF—LOMERLATL . VA TOES AT A O L—D T
TAHLEE0. FHREL 6 DR,

(FRmE23]

It TREAY S 502, BTt Adl R P % R <M 32 T2 &3 SERE1 70

Fi.
(FFRTE24)

et F ST e % R C I3 2 BiEE LR IC B WU AR —EEE2 T T3
FoAOLBE EEE2ETLH_AOZEEL TS | WS —EEP AR _EEL D
REaL, ZLUHEBEZAOPIERSE— AN BLICEFTWA ., FRE2 30FE,

(FFRm25]

et 2 —F « o W Eees— AL odiciii, £ L UHERIL /LY 2 M8t Al

DTG . FERIEZ2 4 DHE.
(FFFRmH26]

HIGCHATE THEN S 512, Wi BTl Z et 2 —7 « > 7O\ L EEE T 5 £ TH

A IRZE0. FREL SOFE.
(FFkmH27)
S 60T, HEERE. B, BIUERELEEH LY TYELHRESmOIMEEZAEL
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HLHEHE YR TREEET. 5ERIE 1 8OHE.

[G&skmE28 ]

WIEBL O —T « > 705, A5 ANALERHE. Wy, 77— diF e X Fleila—
2By, k. MIEE. BRI AR, TAXCEEFRY A B . 7221 B
Ty BREER. BRUshooillad. oiREMEED . EREL Vo,
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INTERNATIONAL SEARCH REPORT )
PCT/EP 03/00286

A. CLASSIFICATICN OF SUBJECT MATTER
IPC 7 AZ3L1/31 AZ3L1/314

A23K1/00 A23K1/16

AZ3P1/08 AZ3FP1/12 Az3L1/272

According 1o inlemational Patent Dlassification {IPT) or to both national classification and IPC

8, FIELDS SEARCHED

Minimum decurnsmation searched (classiication system tollowed by classificallan symbols}

IPC 7 A23L A23F A23K

Dogumentation searched other Than minimum documentalion te the exlent that such docements are Incluced in ths fields searched
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BapbuvpoBaHUe COOTHOLUEHUAMW  UCXOOHbLIX

MHrpegmeHToB B @ 3asdBlNeHHbIX WMHTepBanax,
BbiGOp COOTBETCTBYIOWMX HKUOKOrO KOMMOHEHTA,

HKNpPOBOIro KOMMNOHEeHTa n HanonHuTena
No3BONAKT NOMy4YNTe GenkoBykw Maccy ¢
LLNPOKMM CNeKTpom opraHonenTn4eckmnx

CBOWCTB, MNPUCYLMX PA3NUHHBIM HaTypanbsHbIM
npoayktam. 6 a.n. d-nel.
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MNaocbpeTeHne OTHOCKMTCH K MALWLEBOR
NPOMBILLNEHHOCTU KU MOXET BbITb UCMONBL30BaHO
npyu MNPOW3BOACTBE MOMOYHBIX, MSACHBIX W
PBIGHBLIX U3OeNUA.

MagecteH cnocob nonydYeHus ©Genkosoi
Macchbl c BOMNOKHUCTOM CTPYKTYpOH [
HeWlTpansHbIM BKyCcOM 7] 3anaxom,
ocyllecTBNAeMblA  cnefyowmnm obpasom: B
nactepusoBaHHoe 4 oxnaxaeHHoe no
TeMmnepatypbl 34°C 06e3KMpeHHoe MOroKo
BHocAT 20-30 r (M3 pacdeTta Ha 100 Kr mornoka)
Xnopwctoro  kansuus, 2-5% 3akeackm U3
TEPMOMUINEHOINO  CTPENTOKOKKAa  HEecl3WUCTOR
pacshl, BblAgepXuBaloT 30 MWH npv
nepemellnBaHim W pobaenawt 2 r
MOMNoKocBepThIBaWere  depmMeHta. Yepes
30-35 MWUH MOMy4YeHHbIA CrycToK PeXyT Ha KyOWKW
2-6 CcM C OOHOBPEMEHHLIM MNOAOrPEeBOM A0

36-42 9C, crigopoTKy yAansaoT, crycTok COMsT,
vepaepusylor npu Harpyske 1,0-1,5 kr Ha 1 kr
mMacchl npu 36-42°C. Yepes 30-40 MuH nnact
ApoBAT, HarpesawT po  65-72 °C  npu
nepemeLInBaHUK 4o NonyveHuss TectoobpasHoi
Macchl, KoTopyw copmyloT B Onoku U
oxnaxpawT (ABTopckoe cBuaeTenscteo CCCP,
N 1604318, kn. A 23 C 19/06, 1990).

Hepoctatkamm gaHHoro cnocoba ABNAKTCA
TPYAOEMKOGTh MpOoLecca, BbICOKAas CTOMMOCTb
npoayKra us-sa WCNonb3oBaHWs MOMOYHOTo
CbhlpbA, BakTepuanbHoi 3aKBacku [
MOMNOKOCBEPTbIBAIOLENo epMeHTa.

Handonee ©nMakMm K  3aaBAASMOMY
TEXHUYECKOMY peLIeHWIO MO  COBOKYMNHOGTWA
obLMX CyLIeCTBEHHbIX MPU3HAKoOB sIBNASTCH
cnoco6 nonyYeHUs peIBHOMC nNpoaykra Tuna
TBOPOr, BKMOYAOWWA  cMmeleHne  pblBHoro
hapla, pacTuTensHoro Macna (KMpOBOR
KOMMOHEHT), NOBApPEeHHCH CONKU K BoAbl (KUOKWA
KOMMOHEHT), SMyrNbLrMpoBaHue 7]
CTPYKTYpooGpasoBaHue WNCXOAHBIX KOMMOHEHTOB,
B3AATbIX B COOTHOLIEHWSX, Mac.%: pbIBHbIA
hapwi- 15-25, pactutenbHoe macno- 10-25,
noeapeHHasa cone- 1,0-1,5, Boga - octansHoe.
Mpouecc cTpykTypoobpasoBaHns ocyLLECTBNAKT
HarpeBaHMeM cMmecu NpW  MNOGTOAHHOM
nepemMellnBaH1un OO oBpasoBaHWAa arnomepartos
TBOpOra. Monyy4eHHbI npoayKT nMmeeTt
opraHonenTU4YecKkue CBOWCTBA, aHanoruyHole
HaTypansHoMy TBOpory ([MateHT PP, N 2113138,
kn. A 23 L 1/325, 1998).

HepocTtatkoM JaHHOro criocoba aAsBnAeTcA
HEeBO3MOXHOCTb  MNONyHMeHUA  npodykra ¢
LLINPOKNM CrneKTpom opraHonenTU4ecKknx
CBOWCTB.

Bapgaved  HacTosiwero  un3obpeteHus
apnseTcHa nonyydeHuwe 6enkoBoW Macchbl ©
LLINPOKNM CrneKkTpom opraHonenTu4ecknx
CBOWCTB.

[NocTaBneHHas 3afava pellaeTcsl TeM, YTo B
N3BECTHOM crnocobe, BKIIKOYAOWEM CMelleHne
KWAKOrO  KOMMoHeHTa,  pelbHoro  dhaplia,
KMPOBOTO  KOMMNOHEHTa W NOBapeHHOW conu,
SMYINbIMpOBaHUE WU CTPYKTypooOpasoBaHne
cMecH, nepen SMynerMpoBaHMem B CMech
[ONOMNHUTENbHO BHOCAT HaMoMHWTENb, nocne
SMYIbIMPOBaHUA GCMeCb OpPMYIOT, MNpPOLEecc

CTPYKTYPOOOPA30BaHWA  OCYLLECTBNAKT
3aMopaxuBaHuem cMecH, npu 3TOM
NHrpedMeHTbl GepyT B crneayoLmMx

COOTHOLUEHWAX, Mac. %:
KUAKWA KoMnoHeHT - 8,5-89,0
PeIGHBIA dhapw - 10,0-55,0
Kuposoir komnoHeHT - 0,5-35,0
NoBapeHHasa conb - 0,5-1,5
HanonHutenes - 0-35,0
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BapbupopaHue COOTHOLUEHUAMWU WCXOOHbIX
WMHrpeOueHTOB B 3adBfeHHbIX WHTepBanax
nossonsetr nonydnts ©GenkoByl Maccy ¢©
LWNPOKAM CNEeKTpoM opraHonenTuyecKinx
CBOWCTB, NPUCYLWUX HaTypanbHbIM NPOAYKTaM,
Hanpumep celpy, WKW MACY TernnoKpOBHBIX
KUBOTHBIX, WMNU MACY NTULbLI, WKW MACY PbiBhl,
nnu macy 6ecno3BCHOYHBIX, UMK rpubam. Ong
ycuneHna BKyca KM 3anaxa  BHOGAT
COOTBETCTBYIOLMA XUOKUA KOMNOHEHT, }KNPOBOH
KOMMOHEHT WU HamnorHWUTenb.

Ona nonyyeHWs nNpogykra, WMUTUPYoLLEero
Cblp, B Ka4YeCcTBe MKWOKOMO  KOMMOHEeHTa
MCNOMNb3YOT MOnoYHoe chipbe
(HopManwaceaHHoe, obeaxupeHHoe uni
BOCCTAHOBMIEHHOE  MOMOKO WM MOJIOYHY IO
CbIBOPOTKY ).

OnAa nonyYeHWa npoaykra ¢ HerlTparnbHbIM
BKYCOM W 3anaxoMm W ClNoUCTO-BONOKHUCTOMR
CTPYKTYPOK B KaqYecTBe MKUOKOrO KOMMOHEeHTa
MCNOMNb3YIOT BOAY WNKW  COEBYK AUCNepcuio
(0,1-8,0%-Hyt0 AMCNepcuilo COeBOro u3onsata B
BoOe WNKM coeBoe MOMOKO, nonyyYeHHoe K3
coeBbIX 6o6oB).

Ona nonydYeHus npoaykra, WMWTUpyloLlero
MACO TENNOKPOBHBLIX XUBOTHLIX (FOBAOWHLI,
BapaHuHBl, CBUHWUHBI U AP.), WX MACO NTULbI
(KypuUbl, WHAEWKA W Ap.), WK MACO phibkl
(nococeBbIX, OCETPOBLIX W Ap.), WNU MACO
BecnoaBoHoYWHbIX (kpaboB, kpeBeTOk, omapa,
naHrycra, rpebellka, ycTpuubl, Kanbmapa W
ap.), B KadecTBe  KUAKOrO  KOMMOHEeHTa
nononb3yoT  BynboH  nocne  TepMWYECcKOoR
obpaboTkn (Bapku, BraHWKMpoBaHMA U Ap. ) Mdaca
WU MULWLEBLIX OTXOAOB (KOCTEW, ronos, KOXMW W
Ap.) TeNNOKPOBHBIX UBOTHLIX, WAKX NTULLI, UMK
PEIBL, UNKM BeCno3BOHOYHLIX, ANA MonyyYeHus
npoaykta, uMuTupylowero rpuwbbl, B KadecTee
KUAKOrO KOMNOHEHTa UCNOoNbLayoT BynboH nocne
TEePMUYECKCH oBpaboTku (Bapku,
GnaHwuporaHua v ap.) rpndos.

Ona nonyyeHWs nNpogykra, WMUTUPYOLEero
CbIp, WKW MACO TEMMOKPOBHLIX MWBOTHLIX, WA
MACO NTULbI, UKW MACO pPbiBbl, WKW MACO
6eCcno3BOHOYHBIX, B KadecTBe HanonHWTens
WUCNOMBb3YKOT COOTBETCTBEHHO Cbip  (MATKURA,
TBEPABIA M Ap.), WA MACO TEennoKPOBHbIX
JKUBOTHBIX, UMW MACO NTULLI, UMK MACO Pbibbl,
unn MAaco B6ecno3BOHOYHLIX, ANA NOnyYeHWs
npoaykTa, UMmuTupylowero rpubel, B kadecTse
HaMoNHWTENa MCNONb3YIT rPUbHI.

Ona nonyyeHus npogykra, WMUTUPYOLLEero
Cblp, WKW MACO TEMMNOKPOBHLIX MWBOTHLIX, WK
MACO NTULbBl, WKW MACO pbiBbl, WKW MACO
6ecno3BOHOYHbBIX, WK  rprbbl, B KadecTee
HanonHWTEeNs WCNONbaylT COOTBETCTBYOLME
BKycoapomaTtuyeckne  godasku (Hanpumep,
CBIPHYIO, WK TOBSXBIO, UMK KYPUHYIO, WK
NococeBy, N KpaboByk, MNK rpubHYKO 1 T.4.).

Ona nonyyeHus npogykra, WMUTUPYOLLEero
no BHeWHeMy BWAY Cblp, WKW MACO
TEMNMOKPOBHbLIX XUBOTHBLIX, WK MACO NTULbI, UNA
MACO pbIBbl, UMK MACO GECNO3BOHOMHBLIX, WK
rpwbbl, Nocne saMopaKMBaHWMA Ha NOBEPXHOCTL
npogykra HaHOCAT MNULWEeBOW  KpacuTerb
cooTBeTCTBYIOLLEro LuseTa.

B KavecTtBe KpPOBOro KOMMNOHeHTa
WMCNOMb3yOT COeBOe, NOACOMNHEeYHOe, KyKypy3aHoe
WNKM  ONWBKOBOE WNKW Jpyroe pacTUTensHoe
Macro Unu XUBOTHbIE KWUpbl.

3asBngemble KOMUYECTBEeHHbIe WHTepBansl
MCXOAHbIX  WHIPeAWeHTOB  ABMSOTCH
CyLLeCTBEeHHbIMKW NMPU3HaKkaMu U OTKINCHEHWe OT
HWX He MO3BONAET peLlMUTb NOCTaBNEeHHOW nepel
n3obpeTeHWemM szagaudu.
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Tak, CHWXKeHWe COAepMaHUA KUAKOro
KOMNOHeHTa HuXe 8,5 mac.% He nosponaeT
cchopmmpoBaTh Tpebyemylo CTpyKTypy 6enkoBor
Macchl, a NoBbILWeHWe ero cofepXaHWsa cBbille
89,0 mac.% He noa3sonAeT NONYYUTE NPOAYKT
npeanoXeHHBIM crocoGoM.

YMeHbLUeHWe cofepxaHusa peibHoro chaplua
1 XWUPOBOro KOMNoHeHTa Huwxke 10,0 mac. % n 0,5
Mac.% COOTBETCTBEHHO He NO3BoMaeT NonyvnTs
OenKkoByo Maccy npeanoXeHHelM cnocobom, a
yBenuyeHne copepxaHusa nHrpegueHTor 6onee
55,0 mac.% 1 350 mac.% COOTBETCTBEHHO He
noseonsieT nNpuaatb el Tpebyemylo CTPYKTYPY.

HoaapeHHaﬂ COInNb BHOCHUTCA B KonWu4ectBe OT
0,5 po 1,5 wmac.%, poctatodyHoMm Ansd
HOPMUPOBaAHWA CTPYKTYPbl U BKYCa NpoaykTa.

YBenuueHwe coiepxaHus HanonHutens
cebile 35,0 mac.% He nossonsaeTt
CchOPMUPOBAaTb HYXHYK CTPYKTYpY NMpoaykra.

Cnoco6  OCyLecTBMAT  crnegylowmm
obpaaom.

Mpumep 1. B cmecnTens ¢ Mellankoi BHOCAT
34,0 KkKr HopmanusoBaHHoro M™ornoka (34,0
Mac.%), 40,0 kr peibHoro dhaplua cypumn (40,0
Mac.%), 25,0 kr coesoro macna (25,0 mac.%) v
1,0 Kr noBapeHHoW conn (1,0 mac.%). Cmech
rOMOreHU3VpPYT MpU  CKOPOCTK  BpalleHus
MeLwanku 1500 o6/MUH B TedeHne 6 MuH. MNocne
OKOHYaHWS 3MYNbrMpoOBaHUS CMECH (hOpPMYIOT B
Bnae  GpukeTtoB n 3amMopaxuBawT A0
TemMnepatypsl  MuUHyc 18°C.  TMonydeHHbIA
NPCAOYKT UMeeT BbipaXeHHbIA MOMOYHbIA BKYC K
3anax, NOpPUCTYK CTPYKTYPY, XapaKTepHyw Ana
cbipa, 6enblid uBeT.

Mpumep 2. OcylwecTBRASAOT  aHaNoOrMyHo
npumepy 1, NpW 3TOM B KadecTBe MWAKOro
KOMMNOHEHTA WCMNONb3YHT MOMNOHHYHO ChbIBOPOTKY,
B KavecTBe pbIObHOro chaplua - doapll M3 MUHTaS,
B KadecTBe XWPOBOro KOMMOHEHTA - KYKYpy3Hoe
Macno, a WHrpeameHTel BepyT B crnegylolem
COOTHOLLUEHWWU: MOMNOYHAaa CcblBOpoTka - 8,5
mac.%, pblOHbIA hapll - 55,0 Mac.%, KyKypysHoe
macno- 35,0 mac.%, noeapeHHas conb - 1,5
mac.%. MonyyYeHHbIA npoayKT umeeT
KWCNOMOMNOMHBIA  BKYC W 3anax, MNoOPUCTYIO
CTPYKTYPY, XapakTepHyto 4ns ceipa, 6eneld yeeT.

Mpumep 3. OcylecTBNAKT aHanorm4Ho
npumepy 1, NpyM 3TOM B KadecTBe XWAKOro
KOMMNOHEeHTa WCMNONbayT BoAy, 3aMOpaKUBaHWe
BeOyT QOO0 TemnepaTypbl MWHyc 8°C, a
WHrpeaueHTbl SepyT B cnegyouiem
COOTHOLWIEHWU: Boda - 54,5 mac.%, pbIGHbIA
dapw - 20,0 mac.%, coeBce macrno - 250
Mac.%, norapeHHas conb - 0,5 mac.%.
MNony4YeHHsIR NPoAyKT MMeeT HeRTpanbHbIA BKYC
W 3anax, CrnoWwcTO-BOMNOKHUCTYKD  CTPYKTYPY,
Genslid uBerT.

Mpumep 4. OcylwecTBhAsAT  aHaNorMyHo
npumepy 3, NpWv 3TOM B KadecTBe XWAKOro
KOMMNOHEHTa  WCNOMb3yT COeBOE  MOMOKO,
nony4yeHHoe K3 coesblx ©6060B. [lonyyYeHHbIA
NPOOYKT WUMeeT HeWTpanbHbld BKyC W 3anax,
CNOWCTO-BONOKHWUCTYHO CTPYKTYPRY,
CBETNO-KPEMORBLIA LIBET.

Mpumep 5. OcyllecTBNAKT aHanorMyHo
npumepy 1, nNpyu 3TOM B KadecTBe XWOKOro
KOMMOHEeHTa MCNonbaylT BynbOoH nocne BapKw
MACa TOBAAWMHLI, B KauecTBE KWPOBOMO
KOMMOHEHTa  WMCMOMb3YT  MKUBOTHBIA  XUP,
3amopaxvBaHue BeAyT O Temnepatypbl MUHYC
12°C, a wHrpeaueHTsl GepyT B cnegyloliem
cooTHoLweHnW: ByneoH - 49,3 Mac.%, pPbIOHBIA
hapw - 35,0 mac.%, KWMBOTHBIA Xup - 15,0
mac.%, noeapeHHasa cone - 0,7 mac. %.
MonyyeHHsIR NpoayKT WMeeT BKYC W 3anax
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roBAOWHLI, XapakTepHylo Ana Maca ropaguHbl
CTPYKTYPY U LBEeT.

Mpumep 6. OcylwlecTBNAKT  aHanornvHo
npumepy 1, NpM STOM B KauecTBe KWUAKOro
KOMNOHEeHTa WCNoneL3yT ByNeoH Nocne BapKu
KypuUbl, B Ka4yecTBe XWPOBOMC KOMMOHEHTa
CNONb3YIOT NnoAconHeuYHoe Macno, a
WHrpeaueHThl SepyT B cnegyoLem
COOTHOLLEHWW: OynboH - 59,2 Mac.%, pblOHbIA
chapw - 20,0 mac.%, noaconHevHoe mMmacno -
20,0 mac.%, noeapeHHaa conb - 0,8 mac. %.
[MonyYeHHsIR NpoaykT WMeeT BKYC W 3anax
KypuUbl, XapakTepHyl Ana MAca  Kypuubl
CTPYKTYPY, 6enbiii ugeT.

Mpumep 7. OcylWecTBNAKT aHanormyHo
npumepy 1, NpM 3TOM B KAYeCcTBE KUOKOro
KOMMOHEeHTa  Wcnone3ytloT  6yneoH  nocne
OnaHWNpoBaHUsa ropbyLLKX, B Ka4eCTBE >XUPOBOro
KOMMOHEHTa MCNOoMb3yT OfNIMBKOBOE Macno, a
MHrpegueHTbl SepyT B crnegytowem
COOTHOLWEHUM: OynboH - 64,5 Mac.%, polOHLIA
thapw - 25,0 mac.%, onmekoeBoe macro - 10,0
Mac.%, noeapeHHasd conb - 0,5 mac.%.
MNony4YeHHbIR NPOAYKT UMeeT XapaKkTepHbld Ans
NIOCOGEBLIX BKYG, 3anax W KOHGUGTEHLMIO,
pozoBaTbIi LBET.

Mpumep 8. OcylwecTBNAT aHanornvHo
npumepy 1, NpW STOM B KadecTBe KUAKOro
KOMMNOHEeHTa WUCNonbaylT BynboH nocrne BapKu
rpebellka, B KaqecTBe XWPOBOMO KOMMNOHEeHTa
MCNONBb3YIOT KYKYPY3HOE MAacro, CMeCk POPMYIOT
B Buae myckyna rpebellka, a WHrpegueHTbl
OepyT B cneaylolleM COOTHOLUEHWK: OYINbCH -
54,4 mac.%, pblOHbIA dapw - 30,0 mac.%,
KykypyaHoe macne - 15,0 mac.%, noeapeHHasn
conb - 0,6 Mac. %. MNMonyyYeHHbIR NPoayKT UMeeT
BKYC W 3anax rpebellka, XapakTepHyw ans
mMyckyna rpebellika cTpyKTypy, 6ensii LBerT.

Mpumep 9. OcyllecTBNAKT  aHanorMyHo
npumepy 1, NpM STOM B KaJecTBe KWUOKOro
KOMMOHEeHTa  Wcrnonb3yloT  6ynsoH  nocne
BnaHwupoBaHWa kpaba, B kavyecTse XWUPOBOro
KOMMOHEeHTa WCNoNb3yT ONUBKOBOE Macro,
cmecb OpMYlOT B BuAe Hoxek KkpabGa, a
UHrpeaueHTsl GepyT B cnegyowem
COOTHOLLEeHWX: BynboH - 54,0 mac.%, pbiOHLIA
thapw - 25,0 mac. %, onnekoroe macno - 20,3
Mac.%, noeapeHHas conb - 0,7 Mac.%.
MonydYeHHbId NpoayKT WMeeT BKYyC W 3anax
Kpaba, xapakTepHyto Ana Mmsaca Kpada CTpyKTYpY,
Denbli ¢ po3oBaTbiM OTTEHKOM LIBET.

Mpumep 10. OcywecTBNAKOT aHanormyHo
npumepy 1, NpM STOM B KadecTBe KUAKOro
KOMMOHEeHTa  Wcnone3yloT  6ynsoH  nocne
OnaHWWpoBaHWa yCTpWL, CMechb OPMYOT B
BWOEe YCTPWUL, a WHrpegueHtol ©OepyT B
criefylowem cooTHoweHun: BynboH - 89,0 mac
%, pblCGHLIA dhapl - 10,0 Mac.%, coeBoe Macno -
0,5 mac.%, noeapeHHaa ccone - 0,5 mac. %.
MNonyyYeHHbIR NPOAYKT WMeeT XapakrepHble Ans
MACa YCTpWUbl BKYC, 3anax, KOHCUCTEHLUI WU
LBer.

Mpumep 11. OcyllecTBNAKT aHanoru4Ho
npumepy 5, NpM 3TOM B KadecTBe KWUOKOro
KOMMOHEeHTa WUCNonbayT BynboH nocrne BapKu
KOCTEW ro_afuHbl. MNonyyYeHHBIR NpoaykT umeeTt
BKYC W 3anax roBsgnHbl, XxapakrepHsle Ana msaca
roBAAVHbI CTPYKTYPY WU LBET.

Mpumep 12, OcylEecTBNAKT aHanoru4yHo
npumepy 11, HO nepef  SMynbrupoBaHUeMm
BHOCAT HanomnHUTenb, B KadYecTBe KOToporo
MCMNONBL3YT MSACO FOBAAWHLI, @ WHIPEOUEeHTHl
BepyT B crnedylllemM COOTHOLLEHWM: OynboH -
54 3 mac.%, pblOHbI dapw - 250 mac. %,
KMBOTHBIA KUpP - 15,0 Mac.%, noeapeHHas conb -
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0,7 Mac.%, MdAco roeagulHel - 50 mac.%.
Mony4YeHHsIR MNpPoAYyKT WMEeeT BKYyC W 3anax
roBAAWHbI, XapakTepHele AN Msca roBaavHbl
CTPYKTYPY U LBEeT.

Mpumep 13. OcyWEecTBNAKT aHanoruyHo
npuMepy 3, HO Nepef SMynbrMpoBaHWeM BHOCAT
HaMonHWTEenNb, B KAYECTBE KOTOPOro WCMONb3yoT
MAco ©GapaHWHbI, a uHrpegueHtbl GepyTt B
criefyowem cooTHoWeHWU: Boda - 49,0 mac.%,
peIOHBIA dapw - 30,0 mac.%, coeBoe macno -
10,0 mac.%, noeapeHHaa conb - 0,9 mac. %,
MAco GapaHuHbl - 10,1 Mac. %. lMonyJeHHbIR
npeaykT wWMeeT BKyC W 3anax ©GapaHuHb,
xapakrtepHbele Ana Msaca GapaHuHbl CTPYKTYPY W
LBer.

Mpumep 14. OcywecTBNAKT aHanorn4Ho
npumepy 13, NpK 3TOM B Ka4ecTBe HanonHUTens
MCNOMb3YIOT Chlp "POCCUIACKWA", CMecb ChopMy T
B BMAE HEBBLICOKWMX LIMNUWHAPOB, 8 UHIPEeAUEHTLI
6epyT B cnegylollemM cOOTHoLWeHUK: Boda - 26,5
Mac.%, pPbIBHbIA hapw - 350 mac.%, coesBoe
macno - 30,0 mac.%, noeraperHHaa conb - 1,0
Mac. %, cebip - 7,5 Mac.%. MNonyyeHHbId NpoayKT
MMeeT BKyC, 3anax W MNOPUCTYH CTPYKTYpY,
XapakTepHy 4nd celpa, KenTtosaTbli uBeT.

Moumep 15, OcywecTBNAKT aHanornyHo
npumepy 13, Npn 3TOM B KauecTBe HanonHUTens
MCMONb3YHOT MACO KPEeBETKW, CMEeCh (hOPMYIOT B
BUAe LWEWKN KPeBETKM, a WHIrpedneHTsl 6epyT B
crefytowem cooTHoleHnn: Boda - 45,0 mac.%,
pbIGHBIA dhaplwl - 14,5 mac. %, coeBoe Macno -
25,0 mac.%, noeaperHas conk - 0,5 mac.%,
MACO KpeBeTkn - 150 mac.%. [llonyYeHHblr
NPOOYKT WUMeeT BKyC U 3anax KpeBeTKH,
XapakrepHywo  Ans MAca KpeBeTKK
KOHCUCTEHL WO, Benblid ¢ po3oBaThbiM OTTEHKOM
LBer.

Mpumep 16. Ocyw,ecTBNAKT aHanornmyHo
npumepy 13, NpK 3TOM B KauecTBe HanonHUTens
WCMNONBL3YT TPUbLI, cMmeck OPMYKOT B BUae
ronboB, a WMHrpegneHTsl GepyT B crnegylolem
COOTHOWeHnW: Boda - 47,0 mac.%, pbiBHbLIA
thapw - 12,4 mac.%, coeroe macrno - 5,0 mac.%,
noBapeHHas conb - 0,6 mac.%, rpnbel - 35,0
Mac.%. [onyyeHHbIA NPOOYKT MMeeT BKYyC W
3anax rpuboB, XxapakTepHyi Ans rpubos
KOHCUCTEHUMWIO, CBETNO-KOPUYHEBLIA LIBET.

Mpumep 17. OcyWwecTBNAKT aHanorn4Ho
npumepy 13, Npn 3TOM B Ka4ecTBe HanonHUTens
MCMNONb3YOT  ChIPHYKD — BKYCOapOMAaTUYECKYHO
nobaeky, a wHrpegueHtol GepyT B criegylolem
cooTHoweHnn: Boga - 16,5 mac.%, pbIOHbIA
thapw - 50,0 mac.%, coeBcoe macno - 30,0
mac.%, noeapeHHas conb - 1,0 Mac.%, cbipHas
BKycoapomatuyeckas gobaska - 2.5 mac.%.
[MonyyYeHHsIR NpoAyKT WMeeT BKyC, 3anax W
NOPUCTYIO CTRYKTYPY, XapakTepHylo ANs chbipa,
KenToBaTbll LBeT.

Mpoumep 18. OcyWecTBAAKT aHaNoOrnMyHoO
npumepy 13, Npu 3TOM B KQYeCTBE HAMNOMHUTENA
WCMONBL3YIOT  KYPUHYIO  BKYCOapOMAaTUYECKYHO
fnobaeky, a UHrpegueHTel GepyT B criegyrowem
COOTHOLWEHWMW: Boda - 54,8 mac.%, pblOHbIA
hapw - 20,0 mac.%, coeece macno - 20,0
mac.%, noeapeHHas conb - 0,8 mac.%, KypuHasa
BKycoapomaTtudeckana gobGaeBka - 4.4 mac.%.
[MonyyYeHHBIR NpPoayKT WMEeeT BKyC W 3anax
KypuLUbl, XapakTepHylo Ans MAca  Kypulbl
KOHCUCTeHUuo, Benbli LBeT.

Mpumep 19. OcywecTBNAKT aHanormyHO
npumepy 9, Npu aToM cmecb QOPMYIOT B BUAE
nano4ex, nocne 3aMopaKMBaHUA Ha
NOBEPXHOCTE MNPOAYKTa HaHOCAT NULLEBOW
Kpacutens KpacHoro useta. [lonyyYeHHbIR
NPCAOYKT MMeeT BHelHWHA BWA, BKyc, 3anax W
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KOHCWCTEHUWIO, XapakTepHele Ana kpaba.

Takum obpasomM, onTUMarbHble AO3UMPOBKK
BHECEHWA KOMMNOHEeHTOB COCTAaBMAKT, Mac. %
KUAKMA KOMMNOHEHT - 8,5-89,0, pblOHbIA dhaplu -
10,0-55,0, xuMpoeoir KoMmnoHeHT - 0,5-350,
nopapeHHas cone - 0,5-1,5, HanonHWwtene -
0-35,0.

MpreepeHHLIE npuMepsbl (1-19)
noaATBEpPXKAakoT, yTO npuMeHeHue
npeanoKeHHoro cnocoba no3BonseT Nony4YuTb
BernkoBylo maccy C  LUWAPOKAM  CMNEeKTpoM
opraHonenTu4ecKknx CBOWCTB.

PaanunyHble BUALI 6enkosoi Macehl,
nonydeHHble no npe,u,no»(eHHon TEeEXHONoOrnn,
MOryT €biTb peanu3oBaHbl Kak caMocToATeNbHble
n3gernnua B KadectBe aHalloroB HaTyparibHbBIX
NPOAOYKTOR, Hanpumep aHanoroB cbhbipa, MAca
roBAAWHbI, Kypuubl, KpeBeTKW, rpuboB v T.4.
Kpome  TOrO, BenkoBylo maccy MOXHO
Mcnonb3oBaTe MNPU MNPOU3BOACTBE MOMOYHBIX,
MACHBIX W pPbIOHBIX W3genuvidA B KadecTee
HanonHnTend

MpeanoxeHHas TexHonorua He
npegnonaraet MCNonb3oBaHMA XNMMMNHECKUX
peareHToOB (HanpuMmep, XOpUCTOro Kanbuus)
Kpome Toro, npumeHeHWe pelibHoro daplla npu
nponasBoAcTBe OenkoBOW Macchl crnocoboTByeT
NoBbILEHUIO ee OBOHUONOrMyeckor KW NULLEBOR
LUeHHOCTH, a WCNoNb3oBaHWe pacTUTelbHbIX
Macern ynyyquwaert BKYCOBbIE KavecTtBa,
NoBbILAET  YCBOAEMOCTh, cnocobeTeyeT
oboraleHUio NOSTMHEeHAaChIWeHHBIMU  KUPHBIMMK
Kncrotamn. HOSTOMy nonyveHHas benkoBas
Macca MoXeT ©biTb pekoMeHgoBaHa Ang
OeTCKOoro, ANEeTUYECcKoro “
ﬂeHeﬁHO-HpOdJVIJ‘IaKTMHECKOFO nTaHM4A.

MpeonoxeHHbld cnoco® noseonseT nonyyaTb
npoaykuyuno Ha OCHOBE LLIMPOKOro cnekTpa
MOMOYHOro, MACHOTO K PLIBHOMO ChIpbA, a TaKKe
NULLEBLIX OTXOOOB (Hanpumep, KOCTeHW, ronos,
KOXKM U Ap.)

MNpeanoxeHHbLIA cnoco® npocT,
YHUBepcaneH, He TpebyeTt CIOXHOro
obopypoBaHus, obecrnedmBasT HenpepbiBHOGTb
NPCU3BOACTBA, MPU 3TOM BO3MOXHA MNONHas
MexXaHuzayua npouecca.

MpeanoxeHHaa TexHoNorusa no3BonsaeT
pPacCLLUMPUTL aCCOPTUMEHT MOMOYHBLIX, MACHBIX U
PLIGHBLIX NPOAYKTOB

<Dopmyna V|306peTeHI/I9-|:

1. Cnocob6 nonyvyeHua ©OenkoBOW Macchl,
BKMIOYAKOLWAA CMelLIeHUe HKWAKOrO KOMMOHEHTA,
poibHOro dhaplla, XWUPOBOMO KOMMNOHEHTa W
noBapeHHoH COnu, SMyNbrupoBaHue "
CTPYKTYpOoOBpa3oBaHWe CMecU, OTnu4valoLInics
TEeM, YTO Nepea SMyNbMMpoBaHWEM B CMeChb
AOMNONMHWTENbHO BHOCAT HaNONMHWUTEnNb, nocne
3MYNbIMPOBaHMUA CMeCb QOPMYKT, NpoLecc

CTpyKTYpoOoGpasoBaHMa  OCYLLEecTBASOT
3amMopaxuBaHnem cmecH, npv aTCoM
WHIPeaUEHTLI GepyT B crneayoumnx

COOTHOLUEHWAX, mac.%:

Huokuii komnoHeHT - 8,5 - 89,0

PbIGHbIA dapw - 10,0 - 55,0

Kupoeor komnoHeHT - 0,5 - 35,0

MoBapeHHas conb - 0,5 - 1,5

HanonHwtens - 0 - 35,0

2. Cnoco® no n.1, oTNMYaWHACA TeM, 4UTO B
KadecTBe KWOKOro KOMMOHEeHTa WCMNOoMb3yioT
MOIo4YHOe Cblpbe.

3. Cnocod no n.1, oTNMYaLWKUACA TeM, YTO B
KadvecTBe KWOKOro KOMMOHEeHTa WCMNOoMb3yloT
BOAY UMK COEBYIO ANCMNEPCUIO.

4. Cnocod no n.1, oTAMYarLWHUACA TeM, YTO B
KadvecTBe XWOKOro KOMMOHEHTa WCMOoNb3yloT

Motif Exhibit 1150, Page 664 of 1599
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ce6cvvid No

1D

6ynboH nocne TepMUYECKOR obpaboTKK
TEMMNOKPOBHBLIX MWBOTHbLIX, WNW  NTULLL,  WNK
pblObl, N BEeCcnO3BOHOYHbLIX, UMK rPUOOB.

5. Cnoco® no nwbomy ua nn1 - 4,
oTnMyalWKAca Tem, YTe B KadvecTee
HaMoONHWTEeNs WCNOML3YIOT Chlp, WKW  MACO
TEMMNOKPOBHBLIX XUBOTHBLIX, UMK MACO NTULEI, UMK
MACO pbIBbl, UMM MACO GECNO3BOHOYHBLIX, MM
rpundsl.
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6. Cnoco® no nmwbomy wa nni1 - 5,
oTNMYaKWMiAca TeMm, 4YTO B  KayecTee
HanonHWTens MCnonb3yT BKycoapoMaTtnHeckme
nobaBkuU.

7. Cnoco® no nwbomy w3 nni1 - 6,
OTNUYAIOLWKWACH TEM, YTO NOCNE 3aMOPaAXKUBAHUSA
Ha MOBepXHOCTb MNPOAYKTa HAHOCAT NULLEBOWM
Kpacutens.

Motif Exhibit 1150, Page 665 of 1599
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CHOCOb NMPUTOTOBJIEHEHSA NHPCAYKTOB,
VMUTUPYICHIHUX MICONRPOAYKTDI

1

M306peTenne OTHOCHTCS K [POH3BO/JCTBY HC-
KyCCTBEHHBIX MHIIEBLIX NPOAYKTOB, B UYaCTHOCTH
K [IPOM3BOACTBY MsSICa H MsCOTPOLYKTOB.

MaBecten crocod NPHIOTOBJEHHA TNPOAYKTOB,
AMHTHDYIOLUHX MSICONPOAYKTHI, HMEIOHIHE BOJIOK-
HHCTYIO CTPYKTYPY, MyTem NpHTOTOBAGHHs pacT-
BOpa CTYHEOOPA3YIOiIUMX BEULeCTB, 1alpUMep
asbCHHATA HATpHsi B BOJHOM DACTBOD: Ka3eHHa,
06paboTKH B COJeBOM pacTBOpe s KoaryJdf-
(WH, HATmpHMep, B NOIKICJENiioM pacTsope cr-
Jieil KaabLMsl, OTAeJlehis KoaryJisita, NPOMBIBKH
ciiabLiM PaciBGPOAM KHCAOTH, BBelelHs apoMa-
TH3HPYIOWUHY M BKYCOBBIX BeLLECTB, HanpuMmep
JMTIMAOB, aMHHOKHCJIOT, [HAPOAN3AaTOPOB, IJWUI-
gMiHAaTa HATPUs, HYKACOTHIOB, TOMOIEHH3aUnH
cMecH UpH HarpeBaiinu, GopMoBaHHs B BHAE OT-
neJbHBIX BOJIOKOH, COp&aGoOTKH CBA3YICIUHM Be-

HIECTBOM, CcOXeprKalliuM Geakw B cMecd ¢ pas-
JUWUHBIMH 00aBKauMH W TepMuueckoli obpa-
GOTKH.

Oanaxo 3TOT CIIOCOd BRAIOUaeT oOpasoBaHUe
K&y 0o BOJOKIA B OTAEALHOCTI uepes (pHIbe-
py u mochenymomleil odpadoTiii I CKJACHBaUHA
HUX CBA3YIOUIHMM NPH MOBLIILEHHOH TeMileparype,
4TO 3HAYHTENLIIO YCJAOKHAET MNMPOUECC M AeJaet
€ro 10POroCTOosiIHM.

[fpeasaraemeiji CHOCOG HCKJAIOYaeT 00pasoBa-
HHE Ka¥K/J0To BOJIOKHA B OT/AEJbHOCTH yepes mJja-
THHOBBle (QUJABEPL H TIOCAeAYIOUIYo 0GpaBoTKy
Hx CBSI3YIOLIMM H NO3BOJAfAET mOJYUHTH BOJOKHH-
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CTYIO Maccy cpasy B Goabiuonm obneme. ITo J10-
CcTHTAeTCs TeM, UTO (GOPMOBAHHE MaCChLl OCYULeCT-
BJISIIGT B MMOJ0IPETOM COCTOSHHH myTenM e¢ pacra-
Jenud, a nocae GoOpPMOBalMs NPOAYKT ONJAMKaa-
lor. Gopuyerylo Maccy PeKoMEHAYyeTCs Iojorpe-
BaTL 10 60-—80°C, pacrazxenlie MacChl BeCTH C
rpaTiienToM ciBura B npeiesax 0,2—2 Kr/cM?,
2 oNJaykeHHe CCVIIeCTBJAAThR A0 TeMIepaTypbl
B npeseaax 0— —-20°C.

Cnocod coCTONT B CAEAYIOULICM.

[TpuroTaBinBaeics KOATYJAT NHUEBHX Oed-
KOB M Hx CMeceji ¢ 3apPAKEHHBIMH [oJucaxa-
pulaMii, HampHMep, HX COBMECTHLIM OCaxKeHHEeM
13 BOAHBIX PACTBOPOB MpPH AEiICTBIH KHCJIOT WJH
coneir. TTosyueHHbIT KOaryJssT, OT.ie]seTcs, Ha-
npHMep, AeKanraudefl, HenTpUQyTHPOBAHEM HIH
GHALTPOBAHAEM, NPOMBLIBAETCS cnadbniM pacTeBo-
POAl KMCIOTHI, A00aBAAIGTCs apoMaTH3HpYIOILHe,
BKYCOBBIE H TNHILEBble BEU(ECTBA H KPACHTENH.
Cnecn TOMOLEHH3HPYIOT NIPH Harpese, mocje tue-
ro ToJyUeHHYIO TJIACTHUHYIO Maccy NOABEpraior
pacTsKCHHo NpH TpalHeHTe CABHIA B lpeietax
0,2—2 xr/cm? npu 60—80°C. B peaysbraTte 10-
Jyuaercs BOJIOKHHCTAs Maccd, KoTopas MOXKeT
OLITH HCIOJAL30BAHA Kakg OfipeieJicHilble TOTOBLIE
MSICOTIPOAYKTHI, HMEIOUHe BOJOKHHCTYIO CTPYK-
TYpy, lanprMep OTBapHoe MsCO, 3a/jHBIOE, a
rakKe MOABeprarbca Aagbheiieff odpadorke,
HampHMep, PACTBOPANMH COJICH KaJabUHA NI aJ10-
MHHH$I, MPONHTKE PAaCIJIaBJACHHEIMI XKHBOTHBIMI

Motif Exhibit 1150, Page 666 of 1599
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JKHEPAMH, KYKYPYSHBIM HJIH XJONKOBBIM MacJoM.
HckyccTBeHHEIE NPOAYKTHI NMUTAHHS BOJOKHHCTOR
CTPYKTYPBl, HMHUTHPYIOILLHE Pasjudlible MsICOmpo-
AYKTHI, MOJyUeHHble N0 NpeasaraeMoMy Crocody,
MOTYT ObITh IIOABEPTHYTHl KOMUEHHIO OOLIUHBIM
CcnocoGoM ~— AbIMOM H NPH [IOMOLLH KONTHJIbLHBIX
NPEenapartoB BBICYIIHBATECA H IIPOJOJIKHTENbHO
XPaHUTLCST B BLICYHIEHHOM H 3aMOPOYKEHHOM CO-
CTOSHHH.

[TponsBOACTBO MPOAYKTOB NMHTAHUS, HMHTHDY-
IOUIHX MSCO U MSICONPOAYKTHI, MO3BOJISAET paLi-
OHAJbHO HCNOJIBL30BATL pPas3JiMUHble BENKH, a Tak-
e OTXOJbl MSICHOH H APYFLHX OTpac/eil IHIle-
BOMI NPOMBILIJIEHHOCTH, HaNlpUMep, H3MeabyeHHble
MaJIOLleHHBIE COPTa MsCa, PLIOBI, MSCHYIO H pPbiG-
HYI0O MyKY, OJs1 IPHTOTOBJCHHS AHETHUECKHX H
JleueSHBIX MPOAYKTOB NHTAHHS CO CTPOro Ompe-
JQJICHHBIM COJEPXKaHHeM [THINEBbIX KOMIIOHEHTOB,
PeryJjupyeMbIMiE OPTaHONENTHUECKHMH H TeXHOo-
JIOTHYECKHMH XaPAaKTEeDHCTHKAMH M HH3KO[ cebe-
CTOHMOCTHLIO.

Cnoco6 nosicHaeTcs NpUMEPaMu €ro OCyILeCTB-
JIEHHS,

[Mpumep 1. 10 r anvrunara Na, 100 r ka-
senta, 25 v NaCl u 10 r nuuwesoro annbbymuna
pactBopsiioT npu 40—60°C npu uepemMewinBaHUu
B tedenre 30 muH B 720 r 0,05 pacrBopa NaOH.
Honyqennvip pacrsop (pH— 7,6) noaaior npu
20°C ToHKO# CTpyeji B NMepeMeIMBAEMYIO KOATY-
JANHOHIYI0 Bauny, coiepxamyto 10%-Heiji pac-
tBop Ca(CH3COO), npu pH koaryasiuHoHHO
Bapnbl — 6,0, Tlosyyennnij KOoaryJjasaTtT OTAEJSIIOT
¢uibTpanKell uepes TKaHeBblil GuABTP M TpoO-
MBIBAIOT MNOJCOJIEHHOII BOAOH 40 pacTBOpa Koa-
Ly1AUHOHHO{ Bauuel. Ilocse 371Or0 ero moasep-
raiotT skcrpy3Hu npu 50—60°C uepes sxcTpysu-
OHHYIO INeJCBYIO TOJOBKY (Aanua 40 MM, Urupu-
na 15 MM). DKCTPy3Hs CONPOBOKAAETCS CHHEpe-
3HCOM.

Honyuennwiit npoaykr copepmxur 45Y% CYyXHux
BEIECTB, HMEEeT BOJIOKHHCTOE CTPOEHHE, JoCTa-
TOYHO IJIOTHBIl CO CJierka KOPHUHEBATHLIM .OTTEH-
KOM, CYXOBAT, B XOJIOAHOM COCTOSHHH HAMOMHHA-
€T CHJLHO BLIBAPDEHHOE MACO, MOJYUEHHOE OT
y00s1 CTaporo »KHBOTHOTrO.

IIpumep 2. TIpoayXT BOJOKHHCTOTO cTpoe-
HHs1, 1O KOHCHCTeHUHH HMHTHPYIOUIHH TOBSIKbE
MACO, MOJIyHeHHBI 110 CXeMe IIpHMepa 1, Belgep-
KHBAIOT 2 yac B AyOsillefi BaHHe, colepiKaileli
19% -ubrit PacTBOp aJIOMOKAJHEBBIX KBACIOB, i10-
cae yero npomuipaloT 4%-Heim pacteopom NaCl,
NPONHTBLIBAIOT KYKYPY3HbIM MacJOM H HATPEBAIOT.
ITpOAYKT MO KOUCHCTEHINH HANOMHHAET TOBAMKbE
M7ACO, KapeHoe T1pH  HH3KOH TeMiepatype —
120°C nosroe Bpems, cyxosar, npu pas:KeBhl-
BAHHH KPOLIMTCs, HA paspe3e COXpPaHseT CTPYK-
e

I[lpumep 3. 10 r anwrunara Na, 100 r ka-
senHa, 25 r NaCl pacreopsiior B 855 r 0,05 N
pacropa NaOH npu 40—60°C 1 npu mepese-
WwHBauuK B teuenne 30 muu. Jlanwbuciimyio o6-
paboTKy UpPOBOJAT no cxeMe npumepa l, ¢ no-
CJACAYIOLIUM BbLACPKHBANHEM B AyGdallell Bailie,
conepxkanieit 1% -uniil pacinop aMlOMOKALHEBLIX
KBaCLIOB B TeueHue 2 4yac, MOC/Ae Yero THial1eabHo
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DPOMBIBAIOT NMHCTHAAHDOBaNIOH Bomofi. [loay-
YEHHBIH NPOAYKT HanoMHIIaeT Msco TPECKH, Cy-
XOBAT, BOJIOK{IHCT.

[Tpuvep 4. B pacTeope, NOJIYYEHHOM IO CXe-
Me mpumepa 1, sMyabrupyrT 50 T' CAHBOYHOrO
Maprapuia npH nepeMelmnBanuH, -npu 50°C B
Tedenue 30 mun. HanbHediinyio 06paboTky npoBo-
AT no npumepy 1. TloaydyeHHbI OPOAYKT HMeEeT
BOJIOKHHCTOE CcTpoeHHe. [To cpaBHeHHIo ¢ mnpH-
Meponm | obsanaer GoJee HEXHON KOHCHCTEIl-
IHEe.

[Ipumep 5. BOJOKHHCTBII MPOAYKT, HMUTH-
PYWOLIn)i TOBSIZKbE MsICO, MOJYYAIOT IO CxeMe,
aia/OrHYHO TPHMepPy 4, HO HCHOOJB3YIOT Koary-
JLHOHHYIO BaHHy, copepxaulyo 10%-ubii pac-
180p Ca(CH3COO)y u 5%-unit pactBop NaCl.
[TonyuyeHHBI{ MPOAYKT HMEET BONOKHHCTOE CTpo-
€lHe, BHIPAMKEHHOE HECKOALKO fApue, 4eM B MpH-
Mepe 4, obiamaerT MeHbIIE COUHOCTLIO H HCH-
HOCTBIO.

[Tpumep 6. I[Tpoayxr, NOJYUYEHIBI] 10 NPpHMe-
py 5, 06pabaTbiBAlOT € TNOBEPXHOCTH KOMITHIb-
HbIM npenapartoM, npeanaraemeiM HMuerturyrowm
nHapoanoro xossaficrBa nMm. Ilnexaunosa. [Toayuesn-
HBLL NPOAYKT HMEET 51PKO BLIPaXKEHHYIO BOJOK-
HHCTYI0 CTPYKTYPY, MO BHEUIHEMY BH/y H KOHCH-
CTEHOHH HANOMHHAET BAPEHO-KOMYeHbl] LIeHHLI{
3apes.

I[Tpusmep 7. TIpoaAYKT BOMOKHHCTOrO cTpoe-
HHST, MMMTHDYIOIHIT MSICOMOAOOHEIT NMPOAYKT, NO-
JYYEHHBII N0 CXeMe mpHMepa |, NPONHTHIBAIOT
C MOBEPXHOCTH pacniaBjienllblM  MaprapuuoM
2 wac npu 50°C. ITocse nporpesa npopysT coxpa-
HA€T CTPYKTYDPY, 00sanaeT HeCcKOJLKO OOoJblLeif
HEXNHOCTBIO, UeMm NPOAYKT HnpuMepa 1, HO MaJtor
COYHOCTBIO.

[Tpumep 8 B koaryasr, MOJIYUeHHbI 110 cxe-
Me npaMepa l, noc/ie npoMBIBKH €ro JHCTHJIHPO-
BaHHOi BOROH podaBasior 50 r CJAHBOYHOTO Map-
rapuHa, nepememnsaior. I'locse sToro nogpepra-
10T 3KCTPY3HH 4Yepes roJioBKY, uMelomylo 50 or-
Beperiiit puamerpoM 5 mM. Tlosyuennslii skeTpy-
AUT MMEET BUI BOJIOKHHCTLIX KTYTOB (IHAMETp
BOJIOKOH 10 8 mm). IToayuennsli OPOAYKT OTJH-
uaeTcst SOJLIIE| NAACTHUHOCTBIO H HEKHOCTBIO,
4eM NPOAYKT, NOJYUEHNBIH 1o cxeMe 1, maeer
NPHBKYC H 3anax MaprapiHa.

[—[pI’IMep 9. 100 r xaseuna, 10 r aabruHarta
Na, 10 r nuueporo mesnaTuna, 10 © NHILEBOTO
CBIBODOTOYHOIO ayibOyMHHA pactBopsaioT B 740 r
0,05 N pacrsopa NaOH npu 40-—60°C 1pu me-
pememnBanu B Tevdenne 30 muu. [Toayueruyio
Maccy o0padarbiBaloT 00 cxeMe, aHAJOTHYHON
npumMepy 1. F'OTOBBIA npoayKT HMeeT XOpOUIO BbI-
paxcelinoe BOJIOKHHCTOE CTPOCHIHE, (OALIIYID BO-
AOYACPMHUBAIOULYIO CHIOCOGHOCTL H [0 KOICHCTEH-
HHH M UBETY HANOMHIIACT BAPEHCE TOBSIXKBE M-
€o. B X0/10410M COCTOSIHUM NPOAYKT 3HAUMTENb-
1o zKkecrue, Hen B caerka nogorperom (o 30—
35°C).

Mpumep 10. 106 r kasenua, 5 r ryMMuapa-
OuKa, 10 T nHmMEBoro ColBOPOTOUHOTO anpOyMuiia
pacteopsiior B 885 r 0,05 N pactsopa NaOH npwu
NepeMelnBanny | HarpeBaHuu npu 40—60°C B
Tedenne 30 MuH,
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301014

5

IMoayuenHyio maccy o0padartniBaioT no cxeme
npuMepa l. ['OTOBLI NMPOAYKT HMEST HEesBHYIO
BOJIOKHHCTYIO CTPYKTYPY, CJErKa KeCcTKoe, MaJo
couyHoe.

[Tpumep 11. 100 r kaseuntia, 15 r anbruHara
Na, 10 r ryumuapabuxa pacTBopsalT B 875 T
0,05 N pactsopa NaOH B Teuenue 30 MHH 1pH
40—60°C. 3areM B NOJYUEHHOM PacTBOpPE s3MYJb-

rupyioT 50 © CAMBOYHOTO Maprapuua 30 MHH np#

50°C. Tloayuenunymo Maccy oOpadaTelBaioT Mo
cxeMme npuMepa 3. ITpOAyKT HMEET sipKO BbIpa-
JKeHHOe BOJIOKHHCTOE CTPOEHHE, HECKOJbKO Cy-
xoBaT, obnajgaeTt HeA0CTATOYHON COYHOCTBIO.

Ilpumep 12. 80 r kaseuna, 20 r MHKPOSHOro
Genka, 10 r cuiBOpoTOUHOro anb8yuMHHA KDOBH,
10 r anoruuarta uatpus, 25 r NaCl pacreopsioT
B 845 r 0,05 N pacroopa NaOH B teuenue 30 MuH
npi nepemennipanni, u npu 0-—60°C. Iloayuen-
HYI0 Maccy 06pabaThiBaioT Mo cxeme npumepa l.
['OTOBLIT BOJAOKHHCTLIT NPOAYKT, HMUTHPYIOLIH
BaADEHOe TOBSKLE MACO, MO OPraHOJENTHYECKHM
CBOICTBAM He OTJHUaeTcsa OT NPOAYKTA, MOJdY-
YeHnHOro Mo cxeme npuMepa 1.

ITpumep 13. 80 r xazenna, 20 r coesoro Ged-
ka, 10 t aawrnnara Na, 25 r NaCl pacrsopsioT
B 860 r 0,06 N pacrtBopa NaOH B Teuenue
30 Mud npu mepeMemuBaHun u npu 40—60°C.
[Monyuennyio maccy o6padaTbiBAlOT M0 CXeMe
npuMepa 3. [OTOBBIL TPOAYKT BOJOKHHCT, CY-
xoBart, ofJiagaeTr MaJjioji COYNOCTLIO H HEXHO-
CTBIO, HAMIOMHHACT 110 CTPVKTYPHO-MEXaHHIRCKHM
CBOHCTBAM MSICO TPECKH.

IMMpumep 14. 100 r xaseuna, 10 r© SIHYHOTO
anb6ymuna, 10 r agsrudata Na, 25 r NaCl pac-
tBOpsitoT B 855 r 0,05 N pacrsopa NaOH B Te-
yende 30 MHII KpH nepeMeuruBaHuu H npu 40—
60°C. Tloanyuennyio Maccy o00pabaThiBalOT IO
cxeme npuMepa 1. [oroBniii mpoaykr obJgazaer
BOJIOKHICTO CTPYKTYPOfl, GOJbUIeH HEXKHOCTHIO
H COUHGCTHIO, UeM MPOAYKT, NOJIYyUEHHbLIH 10 npH-
Mepy 1, H 1o BHeIIHeMy BHAY H CTPYKTYPHO-Me-
XaHHUeCKHM CBOHCTBAM HANOMHHAaeT KypHHOe
MSICO.

[Tpumep 15 Apnajsorsuyno npuyMepy 1 1pH
ynorpedSseHnn HCXOAHOTO PacTBOpa, COAEpIKa-
mero 10 r anbruxara Na, 100 r xazeuna, 10 r

CLIBOPOTOUHOro anbdyMuHa KpoBH, 10 r xeja-.

Tura B 870 r 0,05 N NaOH, noayvaior koary-
aat B BaHue, coiepxauein 10%-Hblll pacTBOP

10

15

20

25

40

45

6

Ca(CI;CO0),, xotopuill  0T(UABTPOBLIBAIOT,
NPGMBIBAIOT JHCTHIHPOBANHOIT BO10(1, ;100aBJA-
ior 25 r NaCi, 15 r rmoramMunara Na v 15 1
ruaposn3arta JApoxK:Kel. 3arteM Maccy TepeMe-
LIMBAIOT U 3KCTPYAHPYIOT. TTodayuenplii BOJOKIIH-
CTHIII TPOIYKT BbLAEPIKHBAIOT 2 uYac B HarpeToM
10 80—90°C rossibeM kupe. IlpoaykTt coaep-
KUT 42—45% oenka u 29% xupa. Ilpu oprauo-
JIeNITHUYECKO! OlleHKe OTMeUaeTCs TeMIo-Kpacuast
oKpacka, nogobHas OKpacke COJeIoil '0BsIHRDL,
NJOTHAsT, HECKOABKO CYXOBarast BOJOKHHCTASA
CTPYKTYPA.

Ipumep 16. Anajsornunc npuiepy 15 npm
SMYIBLTHPOBALHE B Hexoditod pactsope 10% wy-
KYyPY3HOrO Macja HoJy4amT MPOAYKT, Colepma-
pifi 36—38% Oeaka um 14—169% xupa, OTaH-
YAIOILHIIC OT NpPOJAyKTa, OMHCAHIOTO B NpHMe-
pe 13, HeckosibKO Oodee CBOTIAON OKPAacKoil il
11€KHOM BOJOKHHCTO KONCHCTeHUIell.

[IpeamMer H30GpeTeHHd

1. Cnocod npHro10BJACHHA NPOAVKTOB, HMHTH-
PYIOMIHX M$COUPOAYKTLL H HMEICIIHX BOJOKHH-
CTYIO CTPYKTYPY, NYT€M MOPHTOTOBJICHHA CTY/HEe-
0o6Pa3yIOUINX BEILeCTB, HanpHMep,  ajbrHiara
HaTpPHs B BOAHOM DacTBOpe KaseHnia, o0padorku
B COJEBOM DACTBOPE s KOAryJsiiliii, Hampi-
vep, B NOJAKHC/AeHHOM pacTBope caJiefi KaJdbilHd,
OTAeNEHHsT KOaryJsita, MNPOMBIBKH Caa0bIM pac-
TBOPOM KHCJOTLI, BBeJEHHa apoMaTH3HPYIOMHX
II BKYCOBLIY BEILICCTR, lanpumep JHMHIOB, aMiH-
HOKHCJOT, TJIOTAMHHATA HaTPHS, HYKAEOTHIOB,
rOMOTENN3alUH CMeCH NPH HarpeBaHuH, (PpOpMO-
BaHusi, 00pabGTKIl CBSI3YIOILHM BELIECTBOM, CO-
Aepauiy Oesaxit B CMeCH € PasiuyYHBIMH 10-
faBKaMH, 1 TepMHuecKofi o0padoTKH, oT. Al Ta -
IO HICS TeM, UTO, C Ueablo HCKJoMelts o0-
pAasoBalHsg Ka) /00 BOJOKNA B OTAEALIOCTH I
yIpolleniis npouecca, Maccy (GOpPMYIOT B N010-
rpPeToM COCTOAHHII MyTen ce pacTa#eliid, a noc-
Jdc GopMOBaHHS NPOAYKT OXJaxiaior.

2. Cnocod no nm. 1, oTJHUAWULHIICA TCM,
uTo  (opMyeMyo Maccy noiorpesaimt 1o 60—
80°C.

3. Crnoco6 nmo nm. 1 HIH 2, OTJIHY A KO UL H -
Ccs TeM, UTO pacTsixKelle Macchl BeIVT ¢ Ipajil-
erTOM CABHra B mpeaeaax 0,2--2 xkr/cn?.

4. Crnioco nmo ni. 1, 2nan 3, oT 11U a0 W H -
C s TeM, uTO MPOAYKT oxJaxiaior 10 0—20°C.

CocraButens B. TpyOSuubsa

Penaxtop H. Boawnkosa

Texpexn JI. Borgauosa

Koppextop O. TwphHa

3axas 1213/1 Hsn. Ne 1237

Tupamx 456 IMoanicioe

LIHUUIIH Tocynapcrsennoro xomutera Cosera Mumucrpos CCCP
no AesiaM H300peTeHHiT H OTKPBITHI
Mocksa, JK-35, Payuickas nab., 1. 4/5

Tunorpagus, np, CanyHosa, 2
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁ;};’aﬂsﬂ;fg,g\;i:rgmia 22313-1450
| APPLICATION NUMBER ] FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/913,090 03/06/2018 Rachel Fraser 38767-0015008
CONFIRMATION NO. 9878
26191 POA ACCEPTANCE LETTER
FISH & RICHARDSON P.C. (TC)

PO BOX 1022

rosocie I O

Date Mailed: 06/14/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/11/2018.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mbeyene/

page 1 of 1
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit o 1791

Application No. ©15/913,090 Examiner : Unknown

Filed : March 6, 2018 Conf No. : 9878

Title . METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

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

This statement is being filed before the receipt of a first Office Action on the merits.
Please apply any necessary charges or credits to Deposit Account 06-1050, referencing the above
attorney docket number.

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

Respectfully submitted,

Date: July 6. 2018 /Kimberly M. Maize/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191
Fish & Richardson P.C.
Telephone: (612) 638-5707
Facsimile: (877) 769-7945

61713511.doc
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Sheet _1_of _1_
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0015008 15/913.090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessaty) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1791
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial 1D Number Date Patentee Class | Subclass | If Appropriate

Foreign Patent Documents or Published Foreign Patent Applications

Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class | Subclass [ Yes No
Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document
[No Author Listed] Impossible Foods Inc. “GRAS Notification for Soybean Leghemoglobin Protein
1 Derived from Pichia Pastoris.” GRAS notice 000737, Retrieved from internet

<URL:https://www fda.gov/downloads/Food/IngredientsPackaginglabeling/ GR A S/Noticelnventory

/default.htm, 1063 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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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Electronic Acknowledgement Receipt

EFS ID: 33110328
Application Number: 15913090
International Application Number:
Confirmation Number: 9878

Title of Invention:

METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA

PROFILE OF CONSUMABLES

First Named Inventor/Applicant Name:

Rachel Fraser

Customer Number:

26191

Filer:

Kimberly M. Maize/Shannon Stadnick

Filer Authorized By:

Kimberly M. Maize

Attorney Docket Number: 38767-0015008
Receipt Date: 06-JUL-2018
Filing Date: 06-MAR-2018
Time Stamp: 15:54:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Form (SB08)

Information Disclosure Statement (IDS)

70222

Transmittal.pdf

37e8565d9b72407d82810e4c55831d01c4

no 1

Warnings:
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Information:

This is not an USPTO supplied IDS fillable form

123328
Information Disclosure Statement {(IDS)
2 1449.pdf no 1
Form (SBOS) 6cd32c622c21708a338605866 159803382
c3ecbh
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
16322875
3 Non Patent Literature GRAS_N(;tlflcatllor;)_.SO);bfean_L no 1063
e9 emoQ 0 In-p 0be2cfd82792640e30e9c0c934f712b5526)
bole
Warnings:
Information:
Total Files Size (in bytes)4 16516425

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/913,090 03/06/2018 Rachel Fraser 38767-0015008
CONFIRMATION NO. 9878
26191 PUBLICATION NOTICE

FISH & RICHARDSON P.C. (TC)

PO Bo 105 O

MINNEAPOLIS, MN 55440-1022

Title:METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA PROFILE OF
CONSUMABLES

Publication No.US-2018-0199606-A1
Publication Date:07/19/2018

NOTICE OF PUBLICATION OF APPLICATION

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

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Substitute Disclosure Form

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

(37 CER §1.98(b))

U.S. Department of Commerce
Patent and Trademark Office

Information Disclosure Statement
by Applicant

(Use several sheets if necessary)

Sheet _1_of _1_
Attorney Docket No. Application No.
38767-0015008 15/913,090
Applicant

Impossible Foods Inc.

Filing Date

March 6, 2018 1791

Group Art Unit

U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial 1D Number Date Patentee Class | Subclass | If Appropriate
1. 2018/0192680 07/12/2018 Fraser et al.
2. 2018/0199605 7/19/2018 Fraser et al.
3. 2010/0178384 07/15/2010 Duan

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

Examiner | Desig.

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

Initial ID

Document

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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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit o 1791

Application No. ©15/913,090 Examiner : Unknown

Filed : March 6, 2018 Conf No. : 9878

Title . METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2).

This statement is being filed before the receipt of a first action on the merits.

Please apply any necessary charges or credits applicable under 37 CFR. § 1.17(p) to
deposit account 06-1050, referencing the above attorney docket number.

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

Respectfully submitted,

Date: August 9, 2018 /Kimberly M. Maize/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

61722063.doc
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Electronic Acknowledgement Receipt

EFS ID: 33426868
Application Number: 15913090
International Application Number:
Confirmation Number: 9878

Title of Invention:

METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA

PROFILE OF CONSUMABLES

First Named Inventor/Applicant Name:

Rachel Fraser

Customer Number:

26191

Filer:

Kimberly M. Maize/Kirsten Neuman

Filer Authorized By:

Kimberly M. Maize

Attorney Docket Number: 38767-0015008
Receipt Date: 09-AUG-2018
Filing Date: 06-MAR-2018
Time Stamp: 16:55:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Information Disclosure Statement (IDS)
Form (SB08)

120867

PTO_1449.pdf

2fc2415bee9154007345c980fac5a75a2552|

no 1

Warnings:
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Information:

This is not an USPTO supplied IDS fillable form

70865
) Information DF|sc|os(uSr§058t)atement (IDS) Transmittal.pdf no 1
orm 9accd66426ef1e1b0bbad404bbS5fhob40b3|
al462

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes){ 191732

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit o 1791

Application No. ©15/913,090 Examiner : Unknown

Filed : March 6, 2018 Conf No. : 9878

Title . METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2).

This statement is being filed before the receipt of a first action on the merits.

Please apply any necessary charges or credits applicable under 37 CFR. § 1.17(p) to
deposit account 06-1050, referencing the above attorney docket number.

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

Respectfully submitted,

Date: September 24, 2018 /Kimberly M. Maize/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

61751265.doc

Motif Exhibit 1150, Page 691 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Sheet _1_of _1_
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0015008 15/913.090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessaty) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1791
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial 1D Number Date Patentee Class | Subclass | If Appropriate

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

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

Examiner | Desig.
Initial ID Document

1 English Translation of Baohua, “Animal products processing,”, China agricultural science and

) technology press, 2008, pages 224-222

2 English Translation of Fengyi et al., “Soybean protein production and application,”, China light

) industry press, 2004, pages 275-277

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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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Electronic Acknowledgement Receipt

EFS ID: 33807985
Application Number: 15913090
International Application Number:
Confirmation Number: 9878

Title of Invention:

METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA

PROFILE OF CONSUMABLES

First Named Inventor/Applicant Name:

Rachel Fraser

Customer Number:

26191

Filer:

Kimberly M. Maize/Kirsten Neuman

Filer Authorized By:

Kimberly M. Maize

Attorney Docket Number: 38767-0015008
Receipt Date: 24-SEP-2018
Filing Date: 06-MAR-2018
Time Stamp: 15:34:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
70873
1 Information Disclosure Statement (IDS) Transmittal.pdf no 1

Form (SB08)

b54ab31b484bfffodf7003f37227c69a987af|
e51

Warnings:
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Information:

This is not an USPTO supplied IDS fillable form

122598
) Information DF|sc|os(uSr§058t)atement (IDS) PTO_1449.pdf no 1
orm 65f25b1ccab150a1ec7490cc5fo8bbf88dcS
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
175619
3 Non Patent Literature Fengyi_275-277.pdf no 3
345dabac36dffa00b2647f940312d4760b279
Warnings:
Information:
301727
4 Non Patent Literature Baohua_224-222.pdf no 5
a3c7a9838b13bfe9a9d335c20f72cc127fa2
Warnings:
Information:
Total Files Size (in bytes)4 670817

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit o 1791

Application No. ©15/913,090 Examiner : Unknown

Filed : March 6, 2018 Conf No. : 9878

Title . METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2). A copy of a communication from a foreign patent office
in a counterpart application is also being submitted.

This statement is being filed before the receipt of a first action on the merits.

Please apply any necessary charges or credits applicable under 37 CFR. § 1.17(p) to
deposit account 06-1050, referencing the above attorney docket number.

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

Respectfully submitted,

Date: January 18. 2019 /Kimberly M. Maize. Reg. No. 76.370/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

61827318.doc
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Sheet _1_of _5_
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0015008 15/913,090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.

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

(37 CFR §1.98(b)) March 6, 2018 1791
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate

1. 2,934,435 4/26/1960 May

2. 2,934,436 4/26/1960 | May

3. 2,955,041 10/4/1960 Broderick

4. 3,157,516 11/17/1964 Huber

5. 3,271,167 9/6/1966 Perret

6. 3,316,099 4/25/1967 Hoersch

7. 3,365,306 1/23/1968 Perret

8. 3,394,015 7/23/1968 Giacino et al.

9. 3,394,016 7/23/1968 Bidmead

10. 3,480,447 11/25/1969 Hack

11. 3,493,395 2/3/1970 Soeters

12. 3,519,437 7/7/1970 Giacino et al.

13. 3,524,747 8/18/1970 O'Hara

14. 3,532,514 10/6/1970 May

15. 3,532,515 10/6/1970 Broderick

16. 3,578,465 5/11/1971 van der Zijden

17. 3,615,600 10/26/1971 Zevenaar

18. | 3,620,772 11/16/1971 | Nagayoshi

19. 3,642,497 2/15/1972 Gunther

20. 3,645,753 2/29/1972 Gasser

21. 3,645,754 2/29/1972 Wiener

22. 3,660,114 5/2/1972 Thomas

23. 3,689,289 9/5/1972 Perret

24. 3,697,295 10/10/1972 van der Ouweland

25. 3,716,379 2/13/1973 de la Potterie

26. 3,716,380 2/13/1973 de la Potterie

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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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Sheet _2 of _5_
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0015008 15/913,090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1791
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate

27. 3,741,775 6/26/1973 Lee

28. 3,761,287 9/25/1973 Jaeggi et al.

29. 3,804,953 4/16/1974 Bentz et al.

30. 3,840,674 10/8/1974 Joseph et al.

31. 3,879,561 4/22/1975 Smith et al.

32. 3,881,022 4/29/1975 Gasser

33. 3,928,643 12/23/1975 Ishiguro et al.

34, 3,930,046 12/30/1975 Baugher

35. 4,066,793 1/3/1978 Eguchi

36. 4,076,852 2/28/1978 Van Delft et al.

37. 4,161,550 7/17/1979 Bernhardt et al.

38. 4,165,391 8/21/1979 Corbett nee Rolison

39. 2011/0287467 11/24/2011 Crane et al.

40. 2014/011347 1/9/2014 Yerushalmi et al.

41. 2017/0321204 11/9/2017 Kale et al.

42. 2018/0368453 12/27/2018 Brown et al.

43. 2019/0008192 1/10/2019 Brown et al.

Foreign Patent Documents or Published Foreign Patent Applications

Country or Translation
Examiner | Desig. Publication Patent
Initial ID Document Number Date Office Class | Subclass Yes No
44, GB 1032334 6/8/1966 | GB
45. GB 1069104 5/17/1967 | GB
46. GB 1076948 7/25/1967 | GB
47. GB 1082504 9/6/1967 | GB
48. GB 1084619 9/27/1967 | GB
49. GB 1099711 1/17/1968 | GB
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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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Sheet _3 of _5_
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COMPLETE SPECIFICATION
Flavouring Agent )

We, NesTLE’s PropucTs LiMiTep, a Com-
pany incorporated in the Bahama fslands, of
Peck  Building, George Street, Nassan,
Babama Tslands, do hereby declare the in-
venton, for which we pray that 3 patent may
be granted to us, and the method by which
it is to be performed, to be particutardy des-
cribed in and by the following statement: -

The present invention is concerned with the
production of flavouring preparations having
3 taste similar to thar of mest and which
may be used for enhancing the flavour of
foods,

The Maillaxd reaction, which has heen
known for some time, takes place when sub-
stances containing amino acids or proicins are
heated in the presence of mono- or polysaccha~
tides. The reaction is characterized by a
development of aroma and 2 browning of the
reactants. The resulting aroma makes the re-
action of some wse in the preparation of
flavouring agents similar in taste to caramel
or bread crust.

it is generally thought that the development
of the characieristic “roasted” favour during
the preparation of meat extract is due, at
least in part, to this reaction. However, the
reaction  is  extremely complex, and s
mechanism has not yet been fully understood,
Hence it is not possible to specify the result,
even when the reaction is carvied owt with
sclected known starting materials,

Reoent researches have revesled that the
presence of sulphur is essential in the forma-
tion of the characteristic Savour of roast meat.
Furthermore, it is known that mest contains
significant guantities of glutathion, and it is
Iikely that this eubstance contributes to the
development of the characteristic taste of roast
meat. Ou the other hand, the juice of raw
muscle has been found to contain appreciable
quantites of free amino acids and pentose
and hexose phosphate esters. Tt is thus probable
that the aroma of meat derives at least partly

{Pr

from the reaction of ghutathion with the amino
acids and sugars.

Processes involving the Maillard reaction
have been describeg for the preparation of
flavouring agents having an aroma  which
resembles that of roast meat. The preparation
of a product similar in taste to roast meat
has been described, starting from, for example,
cystine or cysteine, a monnsaccharide such as
xylose and one or more amino acids, Accord-
ing to the kaown processes, the reaction of
the componénts s effected in the presence of
water, under certain specific conditions wheh
may be summarized as foliows:

The quantity of water used is 5 10 1500
times the quantty of monesaccharide and the
reaction takes place under refinx. The ratio
of cystine or cysteine to monosaccharide is
04:1t02:1.

However, the products obtained by this Pro-
cess are relatively weak and somewhat wun~
stable. Furthermore, such processes involve the
evaporation under vacuum of 2 highly dilwe
solution or freeze-drying of the mixture, which
ivolves a substantial doss of volarile aromas;
additionally, the large qu
sent also require considersble installations.
Consequently, such processes tend 0 be rather
costly.

It is an object of the present jnvemion to
provide o simple and economical process for
preparing a flavouring agent which has 2 strong
aroma and is alse highly stable,

The invertion accordingly provides a Pro-
cess for preparing a Havouring agent having
a taste similar t that of meat extract, which
comprises reacting together, at an clevated
temperature and in aqueous solution or sus-
pension, containing less than 309 by weight
of water, & natural substance containing 2 free
-8H group, a monosaccharide and at least one
amino acid, the weight ratic of the -SH group
containing substance to monosaccharide being
from (.05: 1 1o 0.4: 1.

ntitics of water pre~-
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As is stated above, the reacrion mixiure
comtains less than 3094 by weight of water.
The weight ratio of amino acid 1o sulphur-
containing compound should advantageously
be from 30: 1 1o 500: 1.

Of the natural substances contzining 3 free
-SH group, particularly preferred are
ghrathion and cysteine, used either singly or
together, If desired, the gluthathion andfor
cysteine may be used in the form of a hydro-
iysate of a matural proteinaceous substance,
particularly an enzymatic hydrolysaic of yeast,
blood or Bver.

‘As sources of amino acids, particularly
suitable arc acid, afkaline or enzymatic
hydrolysates of auimal or vegetable proteins,
for example acid hydrolysates of mear, blood
or whear gloten, Alterpatively, artficial mix-
fures of pure amino acids may also be used.

Such hyvdrolysates should preferably be de-
colorized  and  deodorized before use, for
example by heating at an elevated tempera~
ture with active charcoal. The dilute hydro-
lysate obtained after this treatment may then
he comcenirated to @ paste containing, for
example, 80-90%, roral solids.

Hydrolysates obtained by the action of
hydrochloric acid contain a certain gquantity
of sodinm chleride which, however, does not
affect the reaction. The hydrolysate used 25 2
source of amine acids, in the form of 2 viscous
paste, is heated to zbout 70PC to make it
easier to handle,

The process according to the fuvention may,
for example, be carried out as follows:

An intimate miztore of 2 pentose, for
example xylose or tibose, and/or a hexose,
and 2 narural substance containing an -SH
group, such as cysteine, glutathion, or an
enzymatic hydrolysste of yeast, blood or liver
is added to the amino acid or acids provided,
for example, by 2 protein hydrolysate, con-
taining 30 to 70%, of amino acids, which has
heen decolorized and deodorized as described
ahove. The hydrolysate which provides the
sulphur contining compound may be concen-
trated to a paste of at least about 80%, solids,
and should contain 0.1 to 2.0% of glutathion
andfor cysteine, Alternatively, if the hydro-
Iysate is to be stored, it may be duied after
concentration and, when used, be mized with a
suftable quantity of watex, so that the desired
concentration of solid matter is obiained. If
desired, the ribose and the sulphur-containing
componnd may be provided by a yeast hydro-
lysate.

The reaction itself is preferably effected
with agitation, at a2 tempemture of 30
110°C, preferably at abont 90°C. Under the
influence of the heat, the mass first of all
fosms and then turns brown. Depending on
the resctants and 2lso the desired taste of the
final product, the reaction time may vary from
10 minutes to 6 hours. Upen completion of

the reaction, the mixture is neutralized with
sodium hydroxide.

The finished paste may be filled divectly
nto storage comafners, where it solidifies.
Preferably, the product should be stored in
well-filled closed containers, at femperamuses
helow 10-15°C. In this manner the product
will remain unaltered, even after an extended
period of storage.

According to one preferred embodiment of
the invention, the flavour of the product may
he further enhanced by incorporating a lactate
in the resction misture, for example calcium
or potassium lactate. Preferably, this addition
is made before the end of the reaction, for
example by adding the corresponding basc
and lactic acid to the hydrolysate containing
aminp acids, before this hydrolysate is con-
cenrrated. The lactare concentration in the final
product may be up o about 23%, bur is
preferably in the range 10-15% by weight.

It is also possible to improve further the
quality of the product by adding inesinic or
Slguanylic acid or a salt of these acids.

"The flavouring agents produced by the pro-
cess according to the invention may be
dissolved in water and, in this form, used
as seasonings for foodstufs.

The following examples illustrate the carry-
ing out of the process according to the in-
vention which, however, is not limited 1o the
conditions set cut therein. The perencentages
are percentages by weight.

Exasmpre 1

90 kg of wheat gluten are hydrolysed with
hydrochloric acid by heating under reflux or
under pressute. The hydrolysate is then
peutralized with sodium hydroxide or car-
bonate, to pH 5—a.5. The insoluble mater is
removed by filiration and the filtered solution
evaporated untl precipitaten of salt com-
mences, Afrer standing for several weeks, the
solution is again filtered and 7 kg of 90
lactic acid and 3 kg of active charcoal (Car-
borafiin C or Norite) are added. The mixture
is then heated to 75°C and stirred for 2 howss.
4 kg of potassium hydroxide, dissolved in
water, are then added, the solution is filtered
1o remove the charcoal and the pH of the fil-
trate adjusted to a value between 5 and 6.5

The vellow solution is evaporated to & paste
containing 85 to 88%. sofids. The 115 kg of
paste thus obtained are mixed with 1500 g
zylose and 300 g of cysteine and heated in a
staindess steel kettle for 30 te 60 minutes at
§5°C, A highly aromatic paste, resembling
meat extract, is thus obtained.

When the heatng is stopped, 3.0 Itres of
309, sodinm hydroxide and 120 g of sodium
guznylate or inosinate, or 2 mixture of both,
may be added, giving a product which may
be used as a substitme for mear exiract. On
being dissolved in water, the paste provides
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a very good seascming for foodsidls, having
2 marked meaty taste,

Exampie 2

Fresh or extracted meat, for example scraps
from the production of meat extract, is hydro-
tysed with hydrochloric acid, and one proceeds
as described in Example 1, Meat scraps from
slaughterhouses may equally well be usad. Fish
meal, on the other hand, is only suitable when
trimethylamine has been completely removed.

The animal protein hydrolysates are then
reacted as described in Example 1, thus ob-
taining @ flavouring agent, For strengtheniog
the faste of the product, the quantity of
cysteine-xylose mixiwre may be increased, up
to about 5% of the hydrolysate. The cysteine,
zylose ratio should, however, be maintained
at about 0.2: 1.

Examprr 3

2.5 kg commercial dry yeast (Torula uiilis)
are suspended in 20 Hires of hot water, The
temperatire 38 maintained a¢ 95°C for 10
mrinutes, and one then cools to 80°C,

10 g of papain 1:350 are added and the
pH is adjusted to 7.0 After § hours’ reaction,
the mixture is heated ar 95°C for 10 minwtes
and the pH is adjusted to 6.0, The suspension
iz then filtered and the residue washed with
hot water, The combined filtrates are evapora-
ted under vacuum, giving 1.8 kg of a yeliow
paste containing 83%, solids and about 0,79/
of glutatlion and/or cysteine.

3.2 kg of fresh meat (muscle, tripe, liver,
kidney) are finely ground and hydrolysed at
135°C for 4 hours with 1.25 kg of concen-
tated hydrochloric acid. The hydrolysate is
then pentralized with 700 g of sedium car-
bonate and fltered. 160 g of lactic acid and
G0g of active charcoal are added and the
mixture is heated for 90 minutes at 70°C. 300
g of 30%, potassium hydroxide are then added
and the product is fittered. A vellow filrate
is obtained which is evaporated under vacuum
to give 2 kg of a yellowish paste containing
86%, solids and about 60% of amine acids,

L8 kg of yeast hydrolysate and 2.0 kg of
meat hydrolysate, prepared as described above,
are puized well with 450 g of cane sugar and
90 g of xylose. The resulting paste is heated
with stirring for about one hour at 90°C, The
product is then cooled to 70°C and 120 mis
of 30%, sodium hydroxide are added, Finally,
45 g of sodium inosinate are initimately mized
into the paste.

4.3 kg of an aromatic product are ohiained
which is very similar to meat extrace,

WHAY WE CLAIM 1§:—

1 A process for preparing « flavouring sgent
having a taswe similar to that of mear o ract,

which comprises reacting together, at an cle-
vated teraperature and in agueous solution or
suspension containing less than 309, by weight
of water, 2 natural substance containing a
Tree -SH group, 2 monosaccharide and at loast
one amino acid, the weight ratio of the ~SH
group containing substance to monosaccharide
beiny from 0.03+% to (4 L.

2. A process according to claim 1 in which
the substance containing a free -8H group s
cysteite.

3. A process according to claim 1 or claim
2 in which the substance containing a free -SH
group is plutathion or cysteine contained in
an hydrolysate of a natural proteinaceous sub-
stance.

4. A process according 1o claim 3 in which
the hydrolysate is an enzymatic hydeolysate of
yeast, liver or blood.

5. A process according to any one of the
preceding claims in which the weight ratio
of amino acid to sulphur~containing substance
is from 50: 1 1o 500: 1.

6. A process according to any one of the
preceding claims in which the amino acid is
supplied by a comcentrated, decolorized and
decdorized hydrolysate of animal or vegetal
proteins.

7. A pracess according to claim 6 wherein
said Bydrolysate is am acid hydrolysate of
blood, meat or wheat ghuten,

8. A process according to any ome of the
preceding claims in which the monosacchazide
is at Jeast ome pentose or hexose.

9. A process according to daim 8 in which
the pentoss is ribose or xylose.

10. A process according to any one of the
preceding claims in which the reaction is
effected in the presence of a lactite,

1L A process according to claim 10 i
which lactic acid and a base of calcium or
potassium are added 1o the amino acid or
substance supplying the amino acid and the
toral quantity of lactate corresponds 1o mot
more than about 259, by weight of the reaction
mizture,

12. & process according to any one of the
preceding claims in which nosinic acid, 5°-
guanylic acid or 2 salt or mivture of said
acids 15 added to the favouring agent.

I3. A process as claimed in claim 1 sube
stentially as herein described with reference
1o any of the Examples.

. A flavouring agent whenever prepared
by a process as claimed in any one of the
preceding claims.

ELFENGTON & FIFE,
Chartered Patent Agents,
High Holborn Houwse, 52/54 High Holbom,
Loodon, W.C.1.
Agents for the Applicants.

Lesmington Spa: Printed for Her Majesty’s Stationery Office,
{Leamington) Ltd1966. Published by The Patent Office,

by the Courier Press
45 Scuthampton Buildings,

London, W.C.2, from which copies may be obtained,
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COMPLETE SPECIFICATION

Flavoring Compositions

We, INTERNATIONAL Fravors & Fra-
gianciEs Inc, & Corporation organized
under the laws of the State of New York,
United States of America, of 321, West 57th
Street, New Vork, State of New York, United
States of America, do hereby declare the in-
vention, for which we pray that a Patent
may be geanted to us, and the method by
which it is to be performed, to be particularly
described in and by the following state-
LNt —— :

This invention relates to novel meaty
flavoring compositions and to the processes
for preparing them, and meore specifically, &t
relates to mwthods for prepaxing poultry
flavoe and the products oltained thereby.

Food products echanced with poultry-like
flavors are well-known and have fong been
used.  There s considerable demand for
poubiry-favored products in which the actual
pouttry meat such as chicken, turkey, duck
and the like is not needed or is actually un-
desirable. For example, in the preparadon of
some sawoes and purces, the poulry flavor is
desired, but it is necessazy to cook the food
with the desired poultry and then to remove
the meat by straining er some sindlar apera-
tdon to obtain the fnal product ready for
use,

Additionally, where weight, space, andfor
storage capability are a problemy, e.g, when
a convenisnce food is prepared, the presence
of the sctual pouliry meat may be undesirable
becawse it will deteriorate in storage and
spuil the food. Moreover, there are occasions
when sterilizing or otherwise preserving the
natursd product is extremely deleterious to the
flavor of the natural material, and the desived
natural flavoe is lost.

This invention provides methods for the

P

production of poultry favors which are in-
distinguishable from the namwal favor.

This invention also provides essentially

natural pouliry Havors which are suitable
for incorporating inty a wide range of food~
stuffs,
. Further and more specific objects, features
and advantages will clearly appear from: the
detailed description given below, taken in
comection with: the accompanying exampiles
which {llustrate certain prefersed embodi-
ments of this invention.

In one aspect of this invention an edible
flaver composition is produced by heating
a reaction mixtwre of 2 (1) subur-containing
polypeptide, or a mixture of amino acids, at
least one of which is sulfw-conteining and
(2) thismdine w produce a reaction product,
This heating is cartled ont for & period of
tiree sufficient to develop a flavor of poultry
or fowl in the mixture. The edible resction
products produced by this peocess are povel
poultry flavoring matedials, or bases, and can
also: produce other sweet meaty flavor notes.
Fdible compositions having enhanced flavor
and which comprise & food and the aforesaid
reaction product are further contemplated by
this invention,

The teem: “polypeptide” as used hersin
mesns @ lower polypeptide, such as dipeptide
or tripeptide, and includes a2 muixture of
amine acids which compose sald polypeptide.
Glutathione is flustrative of such a polypep~
tide. A mixture of glycine, cysteine and gluta~
wic acid is exemoplary of a mixture of amino
acids vne of which i solfur-containing. It
will be understood herein that such a mixture
of amino acids meed not contain each acid
in the proportion in which the acid is
obtained by the breakdown of a peptide.
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Thus, while equal parts of glycine, cysicing,

“and ghutamic acd sce produced from ghuta-
- tidone,-a. mizture of one part of glycine, three

parts of cysteine, and one part of glutemic
acid can also- be wilized. Tn the améno acid
mixtures used in this invention, cysteine can
for example, be replaced by cystine.

These sulfur-containing polypeptides can

be added in admizture with mert materisls,

10

such 5 for example inorgamic or organic
salts, or they can be added in the forny of
commercislly  available materials, Wiere
available, they can also be added in the form
of the pure compounds themselves.

In another aspect of this fnvemtion the
flavor composition can contain certain lower
alkyl carbonylic marerials. Accordingly, pre-
ferred poultry favor compesitions  are
obtained by 2 combination of the reaction
product deseribed above with a  ketonic
owaterial and an alkyl aldehyde. The aldehyde
and the ketopic material cen be admixed
with the thiamine and sulfur-contsining
arming cormponnd prior to the beating to pro-
duce the reaction mixtre or the sldehydic
and ketonic awaterials can be added to the re-
action product. Bt is generally proferred to add
these lower alkyl carbonylic materials after

- beating the thiumine and sulfur-contaizing

30

35

50

55

Ll

polypeptide or sulfur-containing aminoe acid ~

mixture, since the carbonylic materials ace
volatile, and losses thereof may occur dur
ing the heating.

The ketonic materials used in this inven-
tion: are butter-flavored and proferably lower
alkanones and hydroxy-substituted alkanones
containing from: abour 4 to 8 non-quaternacy
carbon atoms such as discetyl, acetyimethyl-
carbinol, and acetyipropionyl. The aliyl alde-
hydes are preferably the lower aldehyde con-
taining from about five to ahout eight carbon
atoms. Especially preferred are pentanal,
hexanal, and heptasal,

It will be understood that the sulfur-con-
taining polypeptide, or amine acid mixture
thiaming, and carbonylic mwateriale can be
admixed with inert carriers; they can be
added in the form in which they are comw
mercially available; or they can he added
in pure formy Where thiamine is used, it
will he wnderstood: that it can be added in
such  forms ‘as  thizmine Thydrochioride.
Similarly, when individual swdno acids are
utitized they can be in the form of a sub-
stance which will vield them under the re-
action .couditions. For example, they can be
inr the form of the hydrochloride,

¥t has been found in preparing the resction
product of this inventiop thar the ingredients
are desirably hested in a vehicle, such as
water st reflux temperatures, a triglyceride
fat, and the like. Some of the hest reenits
are obtained when the ingredients are heated

in a triglyeeride fat, and accordingly, it is
preferred to carry out the process in the pre-
sence of & triglvceride fat,

Where triglyceride fats are wsed in this
jovention it will be understood that the term
includes esters (generally trissters) of glyoerol
swith fatty acids, the fatty acids predominantly
ranging in carbon chafe length from sbout ten
carbon atoms to about 22 carbom atores. The
termy triglyceride fat will he understoed to
mean both faty and ofls, Tt is peeferred. that
the triglyceride fate be refived, hleached, and
decderized. The tdglyceride fats can be in
their natural form or they can be hydro-
genated,

In precticing this aspect of the invention
quantities of added amine acids, sach as
f-alaning, or of aucleotides can be used. The
proferred nuclectides used in the practice of
this fnvention are mixtures of disodium in-
osinate and disodium guanylate. Generally
the fat is presemt in much greater guantity
than the other components of the mixture,
the quantity of far usually being on the order
of from zbout ten to over 100 times the
weight of the total of the sulfur-containing
polypeptide and thiamine present. All parts,
percentages, proportions, and rados herein
are by weight, unless otherwise indicared.
. Further, the polypeptide and thiamine arc
preferably wsed i approximmtely  equal
amounts, although it will be understond that
either ome con exceed the quantity of the
other by a factor of five or more, Where L-
cysteine is used in conjunction with glycine
and glutamic ascid, the amounts of glycine
and of glutemic acid can range from shout
0.1 to about ten timss the amount of cysteine
used. Tt will be understood, however, that
wiere both glatamic acid and glycine are
used, equal amounts of each sce Bot re-
quired. The carbonylic material is present in
generally lesser smounts than the amount of
the polypeptide. It #5 preferred that cach
carbonylic material be present in amounts
ranging from: abowut 0.05 to about 0.5 times
the amouny of the amine compeund being
used.

The tms and temperature wsed in the
practice of the process must be so interrelated
that the desired poultry favor is produced.
It has been found in practiving this inven-
tion that the desired poultry favor is marked
in magy cases, and particularly with the pre-
ferred mgredients, by the change in appear-
ance of the mixture to 2 yellow color. It
will be understcod that the term “yellow
color” means a yellowing of the waction
material beyond its original hue. The forma-
tion of a definite rown color in the mixture
is to be avoided, for such = color generally
indicates that heavy burnt notes which are
uncharacteristic of the tue poultry' Havor
have been impasted to the reaction mixture.
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The reaction is sufficiently essy to contrel
that the proper extent of heating can readily
be determined siroply by heating the re-
action mixture for & sufficient period to pro-
duce the desired poultey flavor. In mmny in-
stances the color formation is a conventional
indicatox, Where the flavor composition of this
invention is added to & dood which s to b2
subsequently heated or cooked, as taught
herein, the reactiom time can be redused,
and in some of these cases heating the poly-
peptide and thiamdne can even be elimirated.

In practicing this progess, it is preferable
o utilize temperatures of at least 200°F in
order to accomplish the reaction iIn &
reasonable length of time: Generally, tempera-
tures much above 420°F. make the reactiog
difficult to¢ control and may well produce
uncharacteristic burnt ootes, even with very
short reaction times. Accordingly, it is pre~
ferced to carry out the resction at tempera~
tures of from sbout 200°F. to abour 420°F,

The process can be carrled out on a batch
basis in small quantities of, say, 50180
grams or it can be carried out batch-wize on
muck larger quamtities of, say 30 kg, It has
been found desirable in large scale produce
tion to comduct the heating contdnuously in
high, heat transfer-cate heat exchangers. With
such exchangers the reaction mixture can
quickly be brought to the reaction tempera-
ture and then quickly cooled. in a second ex-
changer to a lower temperature at which no
further color. change will tke place. A pre-
forred embodiment of this invention udifzes a
scraped-wall  heat  exchamger.  Generally,
higher teroperatures can be used in high
heat transfer-rate heat exchangers than oo
be used in batch preduction. The use of
temperatures at the upper end of the range in
batchk production tends 1w cause localized
ovecheating, rapid reaction and off-flavers and
odors. A preferred temyperatire range for hoth
betely and continuous processes is from shout
250° to shour 400°F.

The correct time of heating can readily
be desermined by observation of the faver
produced and, in many instances, the coler.
When color js used as an indicium and the
hear exchanger i not transparent, the in-
gredients are fed jnto the sxchanger and the
temperature and coutact time are adjusted. to
obtain the preferred yellow coloration of the
product. Generally, it is peeferred to utilize
times on the order of from about ene-quarter
moinute to abeut three hours, In batch opera-
tion, it is preferred to use times on the order
of fromm about ten minutes to about three
houcs, Shoxter times om the order of from
gbout one-quarter to about three minutes at
250°-400°F. are proferably wsed in high
heat transfer-rate heat exchangers,

The flavor compositions of this invention
can be used to flavor gravies, sauces, soups,
dressings salads, aspices, pucees, and the like
without any further wreatment. On the other
hand, they can be admixed with casier
materials or with other flavoring ingredients
or foodsteffs for fncorporation into fnished
praduets,

The following examples are given to illus-
trate embodiments of the invention as it is
now preforred wo practice it Tt will be under~
stood that these Examples are iHlustrative and
the. ipvention is net to be considered as re~
stricted therete except as indicated by the
appended: chaims.

Bxapere 1

The following mixture s prepared:
Ingredients Parts
Fat 642.67
Salt 32165
Ghatamic scid 5.14
Lecysteing hydrochloride 1628
f~Alanine 1.28
Glycing. 514
Thismine hydrochloride 10.28
Mixture of disodium inosinate

and disodium, guanylate 3.34

One bundred grams of the foregolng miw-
ture is heated for 1015 minutes ar a tem-
perature of dbout 350-390°F. A yellow
colar s obtained.

After cooling, 0.12 parts of diacetyl and
0.10 parts of hexanal are added; The mix-
ture has sn excellent chicken flavor. This
chicken flavor is suitable for use in gravies,
sauces, soups, and the like In the foregoing
reaction mixture, the cystolne can bo substi-
ted. hy cystine or ghiathione with excellent
results. By varying the proportons of the
individual ingredients & number of different
pouliry flavor can be produced. Exemplary
of poultry flavor notes produced by the
processes of this invention are chicken, turkey,
duck, goose, and the like,

While the foregoing Example has disclosed
novel peultry flavors and the process for ob-
taining thers, it will be understood that this
invention is further applicable to the prepara-
tion of edibde compositions having other types
of sweet meaty flavor notes, For example, the
method of this invention can also be wsed
to produce pork flavors by slighe variations in
the proporiions of the ingredients. The edible
compositions so preduced can be concbined
withh other flavor ingredients such as smoky
materfals to give a bacon flaver or spices to
proditce a hame flavor or 2 ssusage flavor.
Where 3 pork flaver note is to be produced,
the intensity of yollowing produced by besting
is generally not as deep as when a poultry
flavor iy desired,
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Exaprre I
To produce an edible composition having
a pork flavor note, the following mixtore is

Ingredicnts Parts
Yard 648.12
Sale : 323.20
ﬁ-;Alaﬂi!_’Lf: S50
Glutarndce acid - 6.4
Glycine . 6.4
Thisgmine hydrochioride 6.4
Mixture of  disodium inosinate -

- and disodiom guayime 64
Y-cysteine hydrechioride 6.4

 About 386 grams of the foregoing mixture is

~heated at & temperature of 365°F, for Sve

o ten minutes to obtain a light yellow color.
" Afwrcooling, (.04 parts of each of discetyl
and hexanal are added to the resction pro-
duct, The mixture has an exvellent pork

flavor. This pwmk flaver is combined with’

othér materials te produce - excellent hara,
becon and sausage favors. In the foregoing
Teaction mixture, the cysteise can be schsti-
tuted by cystine or ghiathione with excel~
lent resulis. -

I ~ Examere HI
- The following mixture is prepaged toe
- Tngredients Pazts
Far - 8487
Salke : 32168
Glutamic acid 814
- YT-cystaitie hydrochloride 10.28
H-Alapine - . 1.28
Glycine 5.14
 Thisrndge hydrochioride 10.28
Mixture of disodivm insoinate o
and discdium guanviate 3.34

_ The fovegoing mixture is continuously fed

© 1w & scraped-wall heat exchanger where it is

hested for § minute at 325°F. The mixture

is then immediately cooled to 100°F. in a
second scraped-wall hear exchanger. -

. After cooling, 0.12 parts of diacetyl and

010 parts of bexenal are added. The miv-

tire has an excellent chicken flavor which
is suitable for use in pravics, sauces, soups,
" and the lke

Examrere IV
The following mixture Is prepared:e—

- Ingredients Parts
Fat - 64267
Salt 321.61
Glutathione 1000
S-Alapine - - 1,28
Thiamine hydrochloride 1028
Mixmre of sodium inosinate ’

and disodiunr guanyiate 334

" This mixture s heated as fn Example I and
after cooling 0.12 parts of diacety! and G.I0
parts of hexanal (50% pure) ave added. The

mixture so produced has s very good chicken
flavor,

~ The novel edible compositions of this in-
vention comgprise a food snd the novel flavor
composition preparved as described above. If
desired, the flavor compositien can be ad-

- mixed dicectly with the food, or it can first ba

blended wich other food additives and then
admixed with the food. Additives suitatie for
adpsixture with the flavor compositions of
this invention inclade carrlers, thickeners,
conditwents, spices, encapsulatng  agents,
vehicles, coloring agents, other favoring
materigls, flavor intensifiers, snd the ke For
example, the favor compositions of this in~
veéntion can be admized with food additives
such, as alginates, alispice, ascorbic acid,
basil, capsicum: extract, onion o, oreganc ex~
tract, pyroligneous acid, sapge off, sodium
citrate, thyms, momosodiume glutamate, and
the like

 Carriers are usefyl in extending the flavor
compusitions of this invention. Such carders
do net apprecisbly affect the guality of the
flavor, but they frequently stabilize the flavor

compositions and increase their shelf life.,

Ssecharides such a5 gum arabic are useful
for this purpose, as ave mixtures of salts and

_-suitable carbohydrates such as karaya, traga-
canth, carboxymethylcellulose, and the fike.

In formmlating the edible compositions
accerding to this Invention, a small but effec-

tive antount of the flavor camposition is added
- to the foud to fmpart & chicken, turkey, duck-
ling, pork, or other sweet-type meat flavor

The novel favor compositions of this fnven
ticen will alse cnhance such flavors in foon

© which already has a sweet meaty flavor. Bt

will be understood that the amount of faver
composiifon wsed depends upon a wareti of
facrors, and accordingly, can vary over' g
wide range. The factors which determine the
amount of flavor composzition of this inven-
tion to he used are the intensity of Haver de-
sired, -the specific 1eaction mixture and/or
carbonylic materials employed, the reaction
conditians, the type of food to which it &
added, and the cocking or other treatment
to which the total edible composition will be
subjected prior to consumption. Generally,
from about G1 t sbout 15 parts of the
poultry favor composition s added to each
100 parts of the food to be flavored, and
preferably from about 0.2 to about 10 parts
of the flavor composition is used for each
100 parts of the food. The faver composition
of this invention can be added to meat-con-

" tuining or to meatless foeds. For example, it

can he added wo teef, lamb, pork, chicken,
turkey, duckling, #nd the like, or to grevies,
ragouty, soups, fricassces, spreads, dips,
saiads, pot ples, dressings, ssuces, pates,
purees, smack products such as  crackers,
marinades, aad the like.
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Examrie V
A chicken-flavored bouillon mix is pre-
pared by admixing the following ingredients :

Inpredients Parts
Salt-fine 1530
Malo-Dextrin 110
Monosodimm ghitamate .40
Vegetable protein hydrolysate 0AG
QOnion flavor 0.17
Celery stalk powder C.10
Celery seed powder .03
Garlic powder 0.02
White pepper powder 0.02
Chicken flavor of Bxample I 0,50

I desired, coloring material can be added
tor the foregoing mix to obtain the desired
shade

A bouitlon is prepared from: the foregoing
composition by adding 40 parts of boiling
water to the muix and stirring te disperse the
ingredients. A bouillon having an excellent
chicken flavor i3 obeained

Bxamere VI
A mix for the preparation of chicken-
flavored gravy is prepared by blending the
following ingredients: —

Ingredients Parts
All-parpose flour 3600
Cornstarch 1260
Non-fat dry milk solids 80.0
Dextrose 400
Chicken flavor of Example III 270.0
Mpnosodium glutamate 400
Onion powder 16.0
Celery stalk powder 40
Chicken spice 80

Abont 97 parts of the gravy mix
thovoughly dispersed fn 100 pwrs of cold
water. dispersion is then brought to e
boil and simmered for two minutes. A gravy
having an excellent chicken Havor is obtained.

WHAT WE CLAIM IS:—

1. A favor composition comprising the re-
sction product obtained by heating 2 mixture
of (1) a sulfur containing polypeptide or
mixture of amine scids, at least oge of whick
is sulfur comsaining and (2) thiamine, and
wherein, if desired, there is added dering or
after the heating an alkemome o hydroxy-
substituted alkanone having four to eight non-
quaternary carbon atoms and en atkyl alde-
hyde having 5 to § carbon atoms.

2. A flavor composition accerding 1o claim
1, in which the headng is carded out untd
the reaction prochct has 2 yellow color,

3, A flaver composition according to claim
1 or 2, in which the heating has been at a
temperatare in the range of 200°F. to 420°F,

4. A flavor compositdon according to any
one of the preceding claims, in which the

heating bas been for a perfod of tite in’ the
range of 10 minuies to-three hours

3. A flavor compesition accoeding: to- any
one of the preceding claims, wherein: the
veaction mixture is heated in the presence of
a triglyceride fat,

6. A favor compogtion according o any
one of the preceding claims, whercin
triglyceride fat is present in the range of
froms 10 to 180 times the weight of the mix-
tuee.

7. A flavor composition according to any
one of the preceding claims, wherein the
gmine acid mixture Is 2 mixture of cysteine,
gycine and glotamde add.

8. A flavor composition according o any
one of the preceding claims, wherein there is
added during or, prefersbly, after heating
diaceryl and bhexanal

9. An edible composition comprising 2
food and an amoumt of the flavor composi-
tion acvording e any onme of the preceding
claims effecuve to impart a sweet mweaty
flaver.

10, An edible composition according to
clainy 9, wherein said flavor composition Is
present in the range of €1 to 15 parts by
weight for each 100 parts of the foed

11. A process for preparing a flaver com-
position which comprises heating a mixture of
{1} 2 sulfuscontaining polypeptide or a mix~
ture of amino acids, at least one of which
is suffir~containing and (2) thiamine, and,
if desired, adding to the mixture either due-
ing or after heating an alkanone or hydroxy-
substitited  alkenone havig frem fowr to
cight non-quaternary carbon atoms and an
alkyl aldehyde baving 5 to 8 carbon atoms,

12. A process eccording to claim 11, in
which: the heating is carried owr until the
reaction product has a yellow color.

13. A process sccording to claim 11 or 12,
in which the hesting is at & temperature in
the range of 200°F. to 420°F.

14. A process according to any one of
claims 11 to 13, in which the heating s for
a period of dme in the range of 10 minutes
10 3 hours.

15, A process according to any ome of
claims 11 1o 14, in which the reaction mix-
?m: is heated in the presence of a triglyceride
at.

16 A process according to amy one of
chdmy 11 to 15, in which the iglyceride
fat is present in the range of from 10 o
180 times the weight of the wmixture.

17. A process according w0 amy one of
claims 11 to 16, in which the andine acid
mivture is & mixture of cysteine, glycerine
and glotamic acid.

18. A process according to any ome of
clairas 11 to 17, wherein there is added dur-
ing or, preferably, after heating diacetyl and
hexanal,
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Seasoning Compositions

We, Amvomoro Co, Inc, a corporation
organized under the law of Japan, of No.
7, 1-chome, Takara-cho, Chuoku, Tokyo,
Japan, do heceby declare the invention, for

5 which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in
and by the following statement;—

This invention relates to seasoning com-

10 positions and to food producis containing
the same,

Recently, the demand for seasonings which
can coniribute a2 beef or meat-like Bavor
1o foods has increased. and it is expected

15 that such demand will further significantly
incgease in the future, However, the supply
of beef exiracts is limited and suitable
seasonings are currently in short supply.

Up to the present time, much research

20 hag been conducted relating to determina-
tion of the chemical constituents of meat
itself, the sofuble components of meat and
the components of beef extracts, Materials
such as creatinine, S-inosinic acid, hydroxy-

25 proline and so forth are indicated in litera-
ture relating 1o such research to be essential
to the flavor of meat. However, we have
found that the favour and tasie of a mix-
ture of these materisly, was significantly

3§ different from a beef or meat-like flavour.

According to the present invention, there
is provided a seasoning composition com-
prising a mixture of amino acids, at Teast
one non-toxic and edible organic acid, at

35 least ome phosphate, and at least one §'-
nucleatide,

The seasoning materials of the invention
possess a beef or meat-like Ravour and sre
capable of imparting a beef or meatlike

40 flavour 10 foods. The scasoning materials
can be wsed as a partial or complete re-
placement for beef exiract,

Thus, according to the invention, aming

{Price 4s. 6d.]

acids, orgamic acids, phosphates and 5.
aucleotides are mixed together us essential 45
constituents of the seasoning muaterial.
Alanine, histidine, argivine, fhreonize,
methionine, fencine and glutamic acid are
essential amino acids for the seasoning
materials of the invention, without which 50
& beef or meat-like flavour is not obtained.

The total amount of alanine, histidine,
arginine, threonine, methionige and leucine
smployed in the composition is preferably
more than 309% by weight of the t(otal 55
quantity of added amino acids, exclusive
of ghetamic acid. In addition, the amount
of organic aclds is preferably limited to less
than three times by weight of the total
quantity of amino acids, exclusive of gluta- 60
mi¢ acid,

Among the amino acids saitable for use
in the compositions of the invention are
alagine, histidine, lysine, threonine, methio-
nine, leucine, arginine, glotamic acid, aspar- 65
tic acid glyceine, isoleucine, valine, profine,
serine, phenylalanine, tyrosine and trypto-
phan. These amine acids are employed
for the purpose of providing a feeling of
iucreasedp flavour bedy kaown as * mouth 70
fullness ™,

Six kinds of amino acids (namely, alanine,
histidine, arginine, threonine, methionine
and leucine) plus the additional amino acid,
glutamic acid, are especially important for 75
realizing a beef or weat-like flavour, Far
ther, even more effective results are ob-
tained when enploying lysine, aspartic acid,
glycine, isolencine, valine, proline, serine,
phenylalanine, ityptophan and tyrosine, to. 80
gether with the secven above-mentioned
amino acids. As indicated above, the tofal
amount of the six first-mentioned amino
acids should prefersbly be more than 30%
by weight of the toial quantity of all amine 83
acids used, exclusive of the glutamic acid.

%05
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... When the percentage amount is under 30%,
I, it is most difficalt to realize a satisfactory
beef or meat-like flavour and the optimum
ipercentage smount is onder 30%, it is
5 most difficult to realize a satisfactory beef
or meatlike favour-and the optimomn per-
gentage rangs is from about 40-60%.

The precise guantitative balance between
these six amine acids cansot be readily pre-
cisely determined, but according to our
experiments it is desirable that the quantity
of alanine employed should be larger than
that of any of the ofher amino acids. It
is not essential to employ in the composi
15 tions smino acids other than the above-
mentioned seven amino acids. For example,
the besf or meat-like flavour of the season-
ing will mot be appreciably influenced if,
for example, pyroline and serine are ex~
cluded. The amine acids employed in the
compositions of the invention are prefer-
ably of high purity in aroma, iaste and

~.ochlour. .

Generally speaking, it is not desirable io
25 employ in the compositions amino acid
mixiures, such as soy sauce, or the amino
agid mixtures prepared by hydrolysis of
- ygrious kinds of protein, because of the
somewhat strange odoury peculiar thereto.
30 However, refined produets of these amino
acid mixtures are useful as sources of amine
acids to be employed in the present com-

* positions; for esampls when the refined

products of said amimo acid mixtuzes are
35 supplemented by the addition of other
amino acids, a mixture of suitable amino
acid balance can be obtained for realizing

a beef or meat-like flavour,
A further essential component of the
40 seasoninz material of the imvention comw-
prises one or more organic acids. Such
_organic acid(s)., together with amino acids
“and §-muclsotide(s), are especially effective
for simulating more closely a balanced besf-
exiract flavour., Among the suitable organic
acids, lactic acid and succinic avid are the
most effective, and ome or MOre organic
acids selected from tartaric acid, fomaric
acid, malic acid, cittic acid, glucenic acid,
50 pyruvic acid and «ketoglutaric acid ave also
péeful for use in the compositions. The

_only criteria in the choice of the organic

“agid is that the scid should be non-toxic
and edible.

-The quantitative ratio between the amino
acids content (exclusive of glutamic acid)
and the organic ecids content of the season-

*ing compositions is alse of fmporiance.

More specifically, as mentioned above, the
§0 total quantity by weight of orgaxmic acids,
as free acids, should be lmited to less thau

three times the weight of amino scids. I

-organic ackls are employed in am amount

appreciably excesding the limitatioh men-
65 tioned shove, the acidic taste of the product

10

20

EN)

55

is increased and the Havour changes sub-
stantially from the desired beef or meat-
liks flayonr. Generally speaking, a range
of from 0.1 to 2 parts by weight, calculaled

as free acid, based on the weight of amino 70
acids, is the preferred range. The use of
succinke acid, which provides a dimension
fo the flavour of the composition is de-
sirable, but it is undesirable to employ too
much suceinic acid because it teads o give 73
foods a shell-fish like flavour.

Iu processes for preparing the seasoning
compuositions when, for example, lactic acid
in lignid form is employed as organic acid
together with other componsents, the pro- 80
ducts are usually obtained in pasty or damp
state, whereas when, for example, the cal-
cium salt of lactic acid is employed, the
product is in a powdery form.

Esamples of phosphates which can be 85
employed in the compositions of the inven-
tion include potassiuny, sodinm and am-
moninm salts of phosphoric acid, which are
typical materials effective for adding to the
seasoning mouth-fullness or mouth satisfac- 90
tion. Organic phosphates, sach as phospho-
¢thanolamine, phosphoserine, Na-glycero-
phosphate and 8-Na-glycerophosphate have
stmilar effect to inorganic phosphates and
can also be used. The quaniity of the 95
above-mentionsd  phosphates  should be
fimited to less than 0.5 parts by weight, cal
culated in terms of POy, based on one part
by weight of amino scids {exclusive of glu-
tamic acid), because a larger proportion of 100
phosphate produces a strong salty tasie in
the composition. The normal lower limit
te the phosphate content is about 0.05,

The alteration of the pH value of a food-
stuff by employment of certain phosphates 103
may have an effect on the contribution of 3
heef or meat-like flavour to the foodsiuff,
Therefore, it is desirable to employ phos-
phates such as KH.PO,, K.HPO,, NaHL PO,
NQEI‘IPOQ, N}‘LHQ?O; and‘ {I\IHQ};HPOG; 110
being phosphates which are obtained by
neuiralizing phospheric acids with NaQH,
KOH, ammonia and other alkalis, in order
to keep the pH value of the seasoning mix-
tures in the range of from 4.5 to 7.5 whexn 115
they are dissolved in water, since this pH
range has & positive influence on the prefer-
able flavonr. .

Examples of 5-nucleotides suitable for
use in the seasoning materials isclude 3% 120
inostric acid, 5-guanylic acid, §-adenylic
acid and 5-xanthylic acid. Of these, 5%
inosinic acid and S'guanylic acid are
wsually employed. The guantity of 5-
nucleotide employed (caleulated as free 125
acid) should be more than 0.0 parts by
weight for each part of amino acids (ex-
clusive of glutamic acid) employed in the
seasoning compogition.

As examples of suitable organic acids, 130
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there have been listed above monocarboxy-
lic and pelycarboxylic acids containing one
and two or thres carboxyl groups, respec-
tively.

S Although NaCl is generally a necessary
component for contributing a beef or meat-
like flavour to foods, it is usually wuneces-
sary to include a separate amoumi of Nagl
in the scasoning compositions of the inven-

10 tion because it is aiready present in almost
all foodstufls.

In addition to aminmo acids, organic
acids, phosphates, S'-nucleorides and NaCt
as stated above, the use of sweetening

13 marerials (e.g. sugars and artificial swesten-
ing materials), peptides, soluble hizgh mole-
cular substances (o starch or gelatine)
minor amounts of nitrogen-containing com-
pounds andjor minerals is also effective for

20 adjusting the flavour of the preseni seasoning
compositions closer to that of meat, How-
ever, as these substances are frequently
suppiied as components of other seasonings
or foodstuffs with or to which the presemt

23 seasoning is applied, it is not always neces-
sary actually to employ these substances in
the seasoning materials.

Ag mentioned in detail hereinbefore, the
ssasoning compositions of the present in-

30 vention are of high quality and capable of

contributing a beef or meat-like flavour 1o

a wide varlety of food products  ‘These

seasomings are prepared very easily by ad-

mixtere of the asbove-mentioned materials,

35 which are obtainable by industrizl means,
instead of by employing meat from animals.

The presemt seasoning compositiogs con-

stitute an excellent replacement for high-

grade beef extract and the flavouring effect

40 of the compositions is approximately 3

times as strong as that of beef extract, With
the seasoning compositions of the inven-
tion a beef or meat-like flavour can be

Baparted to many kinds of foods. Thus, by

employment of the present seasoning com-
positions not only can the beef or meat-like
flavour of processed foods, such as sausuge,
ham, canued meat and bottled meat be en-
hanced, but cconomies can be made on

50 meat use by partial replacement thereof.

The powder form seasoning compaositions
of the invention can be produced sasily, he-
canse the various ingredients employed are
easily commercially obtainable in crystal or

55 powder form. The above powder form
seasoning maferial is very convenient for
application to foods and processed food.

The present seusoning can alse be readily

produced in paste or granule form.

In the use of the seasoning of the present
invention, the colows of the foods are not
affected because the seasoning has practic-
ally no colour of its own, It is, however,
teadily possible to give to the seasoning
65 compositions any desired colonr or supple-

43

66

mestary aroma.
The following Examples illusirale the

invention.
EXAMFLE 1

A semsoning composition was prepared 70
by mixing the following ingredients: 15 g
of an amino acid mixture which was pre-
parsd by mixing the following six amine
acids in the specified amounts, namely
—1043 p of DlL-alanine, 1386 g of L- 74
histidine, 3.98 g of Leleucine, 329 g of
L-arginine, 1.88 g of DI.-methionine and
238 g of L-threonine; together with 44 g
of monosodium glutamate monolydrate,
1.25 g of disodium inosinate 7.5 hydrate, 80
16.7 g of calcium lactate, 0.56 g of sodium
tartrate, 237 g of potassium dihydrogen
phosphate, 0.63 g of disodium hydrogen
phosphate 12 hydmste, 3.0 g of sodium
chloride and 5.0 g of glucose. 83

Ten grams of the mixture obtained were
added to 1.5 litres of tap water and after
the pH value of e sclutior had been
adjusted to 5.1, the sclution was boiled
for 3 minutes. After cooling the solution, 90
it wag offered for an organclephtic test by
a panel of 49 members specially trained for
this kind of test. As a result of the test,
42 persons indicated that the flavour of the
thus obtained solution was very similar to 95
that of an extracted soup obtained by boil-
ing fresh beef meat, especially i respeer of
the flavour in the mouth,

EXAMPLE 2

An amino acid mixture was prepared by
mixing 209 z of Di-alanine, 6.5 g of L-
arginine, 4.2 g of monoscdium Leaspartate
monohydrate, 17.8 ¢ of monosedium -
glutamate monchydrate, 3.9 g of glycine,
3.7 g of L-histidine, 4.7 g of L-isolencine,
7.8 g of L-leucine, 12.4 of L-lysine hydro-
chloride, 38 g of DLl-methionine, 53 g
of L-phenylalanine, 5.2 g of L-threonine,
1.7 g of DL-triptophan, 5.4 g of L-tyrosine,
72 g of L-valing and 1.5 g of L-ornithine. 110
23 p of this amino acid mixmre was mixed
with 2.0 g of disedium inosinate 7.5 hydrate,
335 g of calclum lactate, 2.0 g of sodium
tartarate, 3.5 g of succinic acid, 4.7 g of
potassium  dibydrogen phosphate, 1.3 g
of disedium hydrogen phosphate 12
hydrate, 10 g of glucose, 6 g of sodium
chloride, 6 g of creatinine, 2 g of glycine
betain hydrochloride, 3.0 g of ammonium
chiloride, 1.0 g of cornstarch and 3.0 g of
tactose to producs a seasoning composition.

Ten grams of the thus prepared mixture
was dissolved in 1.5 litres of tap water and
the pH valoe of the solution was adjusted
to 5.0, The solution was cooled afier boil-
ing for 3 minutes and was marked as sofu-
tionr A, 07%, 1.4% and 2.13% solations
of top~grade beef extracts were prepared by
dissolving the beel extracis in hot water
and were marked solutions, '

105

115

120

125

1307
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An organolephic test for the similarhy
of flavour between solution A (in which
thie conceniration of included materisls was
0.7% by weight) and solutions B (in which

5 the concentrations were 0.7%, 14% and
2.1% by weight) was performed by employ-
ing a panel of 49 members.

All members of the pasel indicated the
similarity of A and B and indicated that the

10 flavour of solution A was substantially that
of beef extract. 47 persons of the panel
also jndicated that the Savour of the solu-
tion B having a conceatration of 2.1%
by weight, was closest fo that of solution

1§ A. It appeared, therefore, that the flavour-
ing effect of the above-indicated seasoning
compuasition is approximately 3 times that
of beef extract.

EXAMPLE 3

20 A seasoming composition was prepared
following a similar procedure to that de.
scribed in Example 2, except that 0.5 g
of disodium inosinate 7.5 hydrate and 0.5
g of disodinm guanylate were employed in

25 place of the 2 g of disodinm isosinate 7.5
hydrate snd that the ammonum chioride
was omitted,

An 0.7% solution of the thus obtained
mixiyre was prepared in the same way as

30 mentioned in Example 2 and was marked
as solutios C. All mombers of the panel
mentioned in Example 2 indicated that this
solution also tasted Hke beef and had a
milder sweetness than solution A,

35 It was also shown by the result of the
following test that the taste of the sbove-
prepared seasoning composition was very
similar to that of meat. Accovding to such
test, beef soup stock wag prepared as fol-

40 lows. 4 kg of fresh beef meai (beef shank
meaf) was cut info small pieces and these
weore boiled in 1 Hire of waler for 1.5 hours
and then Wiltered with gauze to give a filirate
amounting to 800 ml. Ag a result of a

45 panel test, all members of the panel (20

members) indicated the very intimate

similarity of flavour between the artificially

prepareg seasoning composition and the
above-mentioned soup stock,
EXAMPLE 4

An amino acids mixture was prepared by

mixing and grnding to a2 powder 62 g

of Dl-zlanine, 3.9 g of monosodium L~

aspartate monchydrate, 4.1 g of mono-

55 sodium L-glutamate monohydrate, 14 ¢
of glycime, 1.1 g of L-histidine, 1.4 g of L-
isolencine, 2.5 g of L-lencize, 42 g of L-
lysine hydrochloride, 1.1 g of DL-methio-
nine, 038 g of L-phenylalanine, 1.7 g of

60 L-proline, 1.3 g of Leserine, 078 g of
L-threonine, 091 g of L-tyrosine and 211 g
of L-valine. 30 g of this mixture was
mived with 2.5 g of dosodinm inosinate 7.5
hydrate, 335 g of calcium lactate, 1.1 g of

65 sodium tartarate, 4.5 g of succinic acid, 4.7

50

g of potassiom dihydrogen phosphate, 1.3

g of disodium hydrogen phogphate 12
hydrate, 10 g of glucose, 3 g of ammonium
chloride, 6 g of sodium chloride, 3 g of
covastarch and 1 g of lactose and the mix- 70
ture was ground to a powder,

Meat sausage was prepared by adding
8 g of the above compositon to 15 kg
of sameage meat at the beginning of pre-
paration of the sausage and meat sausage 75
was also prepared for comparison purposes
by adding only 5 g of monosodium L.
glutamate to the same quantity of sausape
meat.

A preference test in respect of the flavour 80
of the sausages was carried out, with the
result that 25 persons of 3 panel {whose
members totalled 33) preferred the Havour
of the sausage comtaining the seasoning
composition to that of the comparisen 85

sausage.
EXAMPLE 5

A gravy sauce {sauce of roast beef) was
prepared as follows: 400 ml of water, 15 g
of sodium chloride, 4 g of corasiarch and 90
3 small amount of spice were added to
30 g of commercial beef extract of high
grade and the mixture was bofled for 3
minutes with agitation. The thus obtained
gravy sauce was marked as sauce A, Gravy 95
ssuce was also prepared as above, bui em-
ploying 15 g of the seasoning composition
prepared in Example 4 in place of the 30 g
of commercial beef extract and was marked
as sauce B.

Organoleptic tests were performed em-
ploying a panel of 27 members o compare
the flavour of the above-prepared gravy
samces A and B, Ag a sesult of a dif
ference fost, no sigpificant difference was 109
found between A and B. In addition, no
significant diffgrence between A and B was
obtained as a resuli of a preference test;
namely, 15 persons indicated that A was
;;mr@ preferable, but 13 persony preferred 110

EXAMPLE &
Fhree different kinds of soup wers pre-
pared as follows:

A: One kilogram of fresh beef meat (beef 113
shank meat) was cut info small pieces
and boiled with 4 litres of tap water.

To the thus obtained broth, 250 g of
fresh onioms, 100 g of fresh carrot, 100

g of fresh celery, 50 g of fresh leck, 8 120
jaurel Jeaf and 0.5 g of pepper were
added and the resulting preparation was
boiled for 2 hours with & weak flame.
The thus obtained broth was filtered
and 14 g of NaC] were added to the 125
broth, fo give 2 litres of soup which
was marked as & soup A,

¢ 2 litres of soup B was similarly pre-
pared, except that only 208 g of beef
meat was employed.

100

=

130
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C: Soup C was prepared by adding 3.5 g
of the seasoning composition prepared
in Example 2 to soup B and heating it

- for 5 minutes.

5 An organoleptic test was performed with
a pamel of 28 members who had been
specially trained for this kind of test. As
a resmlt of comparison of the flavour be-
tweent the fhree soups, the panel members

10 indicated as follows: »
(1) AHl members of the panel indicated that

soup A was of meat identity, but that
soup B had a vegetable flavour.

(2) 26 members of the punel indicated that

18 soup C had more of a beef or meat-like

flavour than soup B.

(3) When the flavour effects of soup A and
soup C were examined, 15 of the panel
grefemzd soup A and 12 preferred soup

20
Therefore, it appeared that the seasoning

cotposition of the invention is extremely

usefyl as a suhstitute for meat,
EXAMPLE 7

25 A gry soup powder was prepared by mix-
ing the following materials: 35 g of beef
fat, 5.5 g of sage-thyme-pepper, 2.5 g of
gatdic powder, 3.0 g of carrot powder, 2.0
2 of caramel colour, 400 g of beef extract,

30 44 g of sugar, 180 g of salt, 10 g of onion
powder, 35 g of mounosodium glitamate
and 3¢ g of commercial hydrolyzed veget-
able protein. Asother soup was also pre-
pared in similar manner, but employing

35 12 g of beef-extract instead of the above
4G g and also employing 9 g of the season-
ing 5pewder prepased in Example 2.

45 g of each dry soup was dissolved in

2 litres of hot water. The obtained SOUPS

40 were offered for a difference test by the
irjangle method organoleptically by a panel
of 49 persons as mentioned in Examole 2.
Only 18 persons of the panel answered cor-
recily. Therefore, it was considered that

45 wo significant difference existed between
the control soup and the soup containing
the seasoning composition.

A test of the guality of these soups was
performed by § expert evaluation panels

50 and they indicated that there were no sig-
nificant differences in the quality of the two
kinds of soup.

EXAMPLE 8
A shice of mutton about 0.7 cm thick

35 was carved amd both sides were smeared
with the seasoning wmaterial prepaved in
Example 4 in an amount of 04 per cent
based on the meat, To the thus obtained
mutton was added 0.5 per cent NaCl and

60 the mixture kept for hours at 5°C.
Almost equal degrees of roasting were
effected on both sides of the meat with an
oiled jron plate on a gas range, whereafter
an aroma of roasted beef was percieved.

65 By organoleptic judgements from 5 special-

ized test panels, it was shown that the
favour of the thus cooked mutton was very
similar to that of beef,

WHAT WE CLAIM 15— :

1. A seasoning composition comprising a 7¢
mixture of amino acids, at least one non-
toxic and edible organic acid, at least one
phosphate, and at least one 3-nucleotide,

2. A composition according to Claim 1, .
wherein the amine acids mixture includes 7§
the amino acids glulamic acid, alanine,
histidine, arginine, threomine, tethjonine
and leucine,

3. A composition according to Claim 2, .
wherein the amount of said anmino acids, 80
exclusive of the glutamic acid, is more
than 30%. by weight of the tolal amount
of amino acids in the composition, exclusive
of glutamic acid,

4. A composition according t0 any pre- 85
ceding claim, wherein the amino acids
andfor organic acid(s) are in the form of
:}Ee free acids, their salts or mixtures there-
of.
5. A composition according to any pre- 90
ceding claim, wherein the amount of oe-
ganic acid in the composition is not more
than three times the weight of the total
amino acids in the composition, exclusive
of glutamic acid,

6. A composition according to Claim 5,
wherein the amount of organie acid ja the
composition, based on the weight of free
organic acid, Is from G.1 fo 2 times the
weight of amino acids therein, exclusive
of the glutamic acid,

7. A composition according to any pre-
ocding claim, wherein the organic acid(s)
isfare selected from lactic, suceinic, tartaric,
fumaric, wmalic, ciuid, gluconic, pyruvic
a;;d «ketoglutatic acids, and mixtures there~
of.

8 A composition according to any pre-
ceding claim, wherein the F-nucleotide(s)
isfare selected from 5-inosimic acid, 5-
guanylic acid, 5-adenylic acid and 5°-xan-
thylic acid and mixtures thereof.

9. A composition according to any pre-
oeding claim, whersin §-nuclectide is en
ployed in an amount which i& more than
0.01 times the weight of the total amino
acids, exclusive of glutamic acid.

10. A composition according to any pre-
ceding claim, wherein phosphate is present
in an amount of not more than 0.5 times, 120
calculated as POy, the welght of the total
amino acids, exclusive of glutamic acid.

11. A composition according to any pre-
ceding claim, wherein the phosphate com-
prises ome or mose of inorganic phosphates,

100

105

110

115

125

‘phosphoethanolaniine, phosphoserine, Na-

glhytarophosphat&, and  S-Na-glycerophos-
phate,

12. A composition according to Claim 2
or any of Claims 3 to 12 and Claim 2, 130
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wherun saxd amino aueis canstxtut:e a,bmxt
40-809% of the total weight of amino acids
employed, exclusive of the glatamic acid.

13. A composition according to any pre-'

5 ceding olaim, wherein the amine acids mix-
T ture includes one or more of lysine, aspar-
tic acid, glycine, isoleucine, valine, proline,
gerine, phenylalanine and iyrosine.

14 A composition according o any pre-

10 ceding claim, wherein the organic acid is
a carboxylic acid.

15. A composition according to any pre-
ceding clainy, whereln an organic acid in
liquid form is employed to “result in the

15 formation of a composition in pasty form.
T 16. A composition according to any of
Claims 1 1o 14, wherein each ingredient is
employed in powder, granule or crystal
form to result in the formation of a com-
20 position. in dry, particulate form.

17. A composition according to any pre-
ceding claim and further comprising at least
one sweetening matesfal, peptide, solubie
high molecnlar substance, nittogen-containe

25 i,ag compound andjor mineral substance.

18 A seasoning composition having a
beef or meat-like Savour, substantially as
deseribed in any foregoing Example.

19. A food product. comprising a food-
stoff and, in seasoning quantity, & seasoning 30
composition as claimed in any preceding
claim.

20. A food product according to Claim
19, wherein the foodswff comprises a pro-
cessed food.

2. A food product according to Clsum
19 or 20, wherein the foodstuff consists at
least in part of meat.

22. A food product according to Claim
19, 20 or 21, wherein the foodstufl com- 40
prises beef exiract.

23. A food product, ssbstantially as de-
scril'é%d in the foregoing Example 4, 6, 7
or 8.

HASELTINE. LAKE & CO.,
Chartered Patant Agenis,
28 Southampton Buildings,

Chancery Lane,
London, W2,
Agents for the Applicanis.
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COMPELETE SPECIFICATION
Flavouring Compositions

We, Cras, Prizer & Co. INC., a corpora~
tion organized under the laws of the State
of Delaware, United States of America, of
235, East 42nd Streer, New York 17, State
of New York, United States of America, do
hereby declare the invention, for which we
pray that a Patent may be granted to us,
and the method by which it is to be performed,
tw be partcudlarly described in and by the
following statemnent: —

This invention relates to new and useful
flavoring compositions, More particularly, it
is concerned with mixtores comprising re-
action products of sugars with amine acids,
vegetable protein hydrolysates and 5’-ribo-
nucleotides, which are useful in imparting a
beef-type flavor to foods.

The beef flavor in many commercialiy-
avaifable foods such as soups and gravies is
obtained by the incorporation therein of a
product known as beef extract. Beef extract
is prepared by a time-consuming and ex-
pensive process which generally comprises
acid hydrolysis of the meat tissue from
slanghtered cattle. In a commenly employed
commercial procedure, the meat is hydrolyzed
and then the mixture is neutralized and con~
centrated antil the liguid portion has largely
evaporated and there remains a brown and
substantially completely hydrolyzed residue,
the so-called beef exiract. This procedurs
is expensive in that it requires fairly large
equipment znd smuch heat to convert a large
quantity of beef tissue inte the relatively
small gquantity of concentrated extract which
is finally cbtained.

Beef extract is 2 commodity which normually
is imported into the United States from areas
where meat is relatively low in cost and the
processing expenses are minimized. As with
many imported commmodities, the price of beef
exrract tends to fluctuate with the season of
the year and is sometimes affected by the
competitive demand for cuts of meat for table
use.  Furthermore, it is noticed that the

i 1

quality of the extract tends to vary since
the meanufacturers are forced at times to use
predorainantly poorer cuts of meat for exmact
preparations. This gencrally results when pre-
vailing market conditions force prices of the
better cuts too high, As a result of these
problems, means have long been sought to
free food processsors from dependence on beef
extract, It has now been found that through
use of the flavoring compositions of the present
invention it is possible 1o dispense with beef
extract in the preparation of beef flavored
foods. ‘This is accomplished by replacing beef
extract with compositions prepared from
commercially-available chemical and vegetable
matrerials which are stable in price and some
of which are expected to be available at
steadily decreasing prices in the furure. A
particularly imporiant advantage of the mew
compositions is found in comparison of their
price with that of beef exmact, the wse of
beef extract fu the preparation of foods costs
shour three times as much as the use of the
fiavoring compositions of this inveation,

It is, therefore, a principle object of the
present invention to provide a meatless beef-
flavored composition which can replace all
or part of beef extract in food,

A farther object of this invention is to
provide compositions for cbtaining meatless
heef-flavored foods at a substaptial savings
in cost.

A sull further object of this invention
to provide flavoring compositions which are
of uniform quality, readily avaijlable in all
seasons and cconomical to use.

These and other objects of the present in-
vention are readily obtainable through use of
the composition of this invention which is, in
£55CRCE T

3} the beef flavored substance formed by
heating a compound selected from the group
comsisting of hexose and pentose mono-
saccharidey with cysteine in the presence of
water;
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b} wegetable protein hydrelysate in an
amomnt to provide from 3 to 15 parts by
weight per puart of sald beef-flavored sub-
stance; and

£) a S*ribonuclcotide sefected from the
group comsisting of inosinic acid, guanylic
acid, physiclogically-acceptable salts thereof
and mixtuees of these in ap amount to pro-
vide from 0.5 to 1.3 parts by weight per
part of said beef-flavored substance

Special mention s made of an embodiment
of this fvention, which provides an especially
pleasing and well-balanced beef-flavor: a
composition as defined hereinabove which fn~
clades 2 compound selected from the group
consisting of glutamic acid and physiologically
acceptable salts thereof in an amount to pro-
vide from 5 to 15 parts by weight per part
of said beef-favored substance.

Also contemplated by the prescnt invention
is an embodiment whereln the said hexose
is dextrose and the said pentoss is arabinose.
This provides compositions with an excelient
halance of flavor and economy.

Stift another embodiment contemplated by
the present invention s the mild-flavored
composition as defined herelnabove wherein
for each part by weight of beef-flavoved sub-
stance there is provided from 0.05 o 0.5
parts of alandne and of glycine,

A further embodiment of the present in-
vention with especiafly mild flavor and a lack
of bitterness when used in high concentrations
is & composition as defined hereinabove where-
in for cach part by weight of said beef-
flavored substance there Iz provided from 1
tn 4 parts of sucrose. ’ ) ’

An emboediment of the present invention
which has been found by taste panel testing
to be fully eguivalenr to beef extract in every
respedt comprisess

a) the beefiflavored substance formed by
heating dextrose and arabinose with Cysteine
in the presence of water;

b} vegetable protein hydrolysate in an
amount to provide from $ to 15 parts by
welght per part of said beef-flavoured sub-
stance;

¢} monosndium ghitamate in an amount
1o provide from' 5 to 15 parts by weight of
said beef-flavored substance;

d} sucrose In an amount to provide from
1 to 4 parts by weight per part of said beef-
Ravored substanee;

¢) alanine and glycine, each in an amount
to provide from (.05 to 0.5 parts by weight
per pait of said beef-flavored substance; and

) a mixture consisting of I part of inosindc
acid per part by welght of gusoylic scid,
said mixture befng présent in an amount fo
provide from 0.5 to 1.5 parts by weight per
part of said beefflavored substance.

The ingredients of the above mentioned
compositions are readily obtainable either
commercially, or by synthesis.

With respect to the “beef-flavored sub-
stance ™, designated a) the teachings of Speci-
fication No. 836,694, and of the examples
herein, are illustrative,

The monosaccharide used to make the beef-
flavored substance may be ¢ péatose or hexose
or miztures of both. Ilustrative pentose are
ribose, arabinose, xylose; illustrative hexoses
are glucose, dextrose, fructosc.

The termt “ vegetable protein hydrolysate ™
are used herein contemplates artificial digests
of protein derived by acid, enzvmatic or other
hydrolysis of vegetable proteins such as a
mixture of plant proteins occurring in cereal
grains, especially wheat, and known as gluten.
The said protein hydrolysates, which are
freely svailable commercially, comprise the
consttuent amino acids representative of the
source proteif.

The term “physiclogically-acceptable salts”
as wsed hercin and in the appended claims
contemplates non~toxic alkali metal, alkaline
earth metal and organic base salts of §'-ribo-
nucleotides, of which inosine-5'-phospheric
acid, also well known in the art as inaosinic
acid, is a member of special importance, and
glytamic acid. Particular mention is made
of the sodium and calcium sals, which arc
desirable because of their ready availability
and low toxicity. Also important are the
potassivm salts, the ammonium salts and the
salts with glycine and other nen-toxic organic
hases.

It has been found that, in =sddition to,
or in place of inosinic acid, other 57-ribo-
nucleotides may be employed in the practice
of the instant inveption. In this connecton,
special mention is made of certain §-ribo-
nucleotides derfvable from a commuonly em-
ployed source of inosinic acid, namely, veast
ribonucleic acid: cytidine-3'-phosphoric acid,
uridine-5 -phosphoric acid and guanosine-5’-
phosphoric ackd; this latter substance com-
monly i referred to as guanylic acid.

¥¢ is critical to this invention that there
is present all three ingredients set forth herein-
above; the hecf-flavored substance, the vege-
table protein hydrolysate and the 5%-ribe-
nucleotide, in order for the composition to
serve adeguately as a replacement for beef
extract. For example, in taste panel testing
of the replacement of beef extract in a soup~
base with the novel compesition, the herein
disclosed and claimed mixture is completely
acceptable while mixtures without the vege-
table protein hydrolysate and mixtures with-
ocut the S"-nucleotides are decidedly bitter
and not an adequate replacement at all.

For the practice of this fnvention it &
important to maintain the rade of vegetable
peotein hydrolysate to beef-flavored substance
as disclosed herein and as set forth {n the
appended claims. I more than abowt 15
parts by weight of hvdrolysate per one part
of beef-flavored substance & used, then the
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beef taste is not as pronmomnced snymore,
If, on the other lrend, the amount of hydro-
lysate is such as tw provide less than abow
5 parts per part of becfflavored substance,
there begins to be noticed a distinetly bitter
flavor note.

Also, in the practice of this invention it
s very desirable to maintain the ratio of
§’-ribonucleotide ro beef-favorsd substance as
disclosed hereln.  If more thas 1.5 parts by
weight of the said nucleotide are present for
cach part of the beef-flavored substance, the
ecopomic advantage of the present imvention
is diminished, and if less than (.5 parts of
the nucleotide are present per part of the
beef-flavored substance, there begins to be
noticed a tendency for the beef favor to be
reduced.

It is found that a particularly effective
ratio for 2 beef extract type preparation with
well-halanced mild favor and economy is
1:10:0.65 paris of beef-flavored substance
per part of vegetable protein hydrolysate per
part of 5'-ribonucleotide, respectively.

As will be exemplified hereinafrer, the
flavoring compositions are obtained and may
be used in the fomm of substantaily dry solids
or pastes or in schitions. When the flavoring
compasitions are used as replacements for
beef extract, 2 certain amount of adjustment
in the concentration may be needed depending
on individusl preference and the nature of
the final product in order to arxive at the
most desirgble flavor or essence. These ad-
justments are well within the ability of those
skifled in the art and, as is ohvions, the need
for such adjustments by the consumer is
largely abviated bv providing a synthetic mix-
ture of this fnvention with a flavoring strength
equivalent to that of beef extract. Such a
composition can readily be made by suitable
selection of concentrations and will be exem-
plified hereinafter.

The present invention, in one of ite em-
bodiments especially useful to prepare beef-
flavored gravy with roast meat flaver and
ador, contemplates 4 composition as defined
abave whereln for each part of the said beef-
flavored substance there is provided from 5
to 15 parts of edible fat. As will be exem-
nlified, to obtain the strongest roast meat
flavor it is necessary to heat the fat vogether
with the other ingredients ©© a temperature
of at least 90° C. and o maintain the m-
peratare for at least 10 minutes,

With respsct to the edible fat, both animal
and vegetable fats may be used. For example,
pork fat and beef fat, margarine, butter and
safffower oil can be emploved. While the
resctions leadine to roast mear odor and
flavor are not clearly understood, the heating
rogether of the mixture under these conditions
leads to a very pleasing product, different
from that obtained when fat is not preseat.

The amount of edible far can be varled.

Based on the beef-flavored substance, for ex-
ample, there can be used from 5 to 15 pars
of fat per part of beef-flavored substance or
even more. ‘Thers appears to be no dis-
advantage inherent in a decrease of fat below
5 parts. An especiafly pleasing result is ob-
tained when there is provided 8 parts of far
per part of beefflavored substance.

A cenvenient method of combining the in-
gredients to form the present novel composi-
tion comprises:

a) heating in admixtare a compound selecred
from the group consisting of hexose and
pentose monosaccharides with cysteine in the
presence of water until a becf-flavored mix-
ture i3 obtained and

b} adding for each part by weight of said
beef-flavored mixture from 5 w 15 parts of
vegetable protein hydrolysate and from 0.5
to 1.5 parts of a 5%ribonuclentide as defined
above and heating for about two hours at at
least 70° C.

The beef-flavored substance is formed con-
veniently by mixing cysteine with abowt four
parts by weight of monosaccharide and about
5 parts of water, heating to 90—100° C for
2 hours, cooling to 55° C and adjusting to
pH 6.9 with 50% aqueous NaOH., This i
then treated with shout ome-half its weight
of water and the vegetable protein hydro-
Iysate and S'-pucleotide are added, then the
mixture i heated for about 2 hours ax 70°
C, cooled and homogenized to obtain a heavy,
honey-tike paste in an especially convenient
form for consumer use.

The following examples are illustrative of
the novel compositions of the present inven~
tion. They are not imtended to limit the
inventive compositions, many variations of
which are possible.

Exampeie I

A becf-flavored composition is prepared by
adding 25 ml of water to & mixture of 12.5
g. of dextrose, 9.75 g. of arabinose and 6.3
g. of cysteine hydrochloride, heating the mix-
ture to 100° C. for 2 hours, cooling to 55° C.,
adjusting from pH 3.2 to pH 6.9 with 509
aqueous sodium hydroxide, adding 35 ml of
water, 2735 g. of vegetable protein hydrolysate
and 18 g of 2 oxixture of 1 part of inosinic
acid per part by weight of guanylic acid, then
heating for 2 hours at 70° C., cooling snd
stirring und! a smooth, honey-like consistency
is obtained.

Examers I

A beef-flavored composition is obtained by
dissolving 1205 g. of dextrose, 9.75 g of
arabinose, 9.75 g. of morosodium ghiamate,
6.5 g of cysteine, 4.65 g. of alanine and 3.3
g. of glvcine in 300 ml of water, The
mixtare is heated at 100° C. with vigorous
stirring for two hours, then is nuetralized
to pH 67 with 305 cc. of 10% agueous

Motif Exhibit 1150, Page 718 of 1599

i)

80

85

95

100

105

11g

115

120

125



10

i5

25

30

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

1,082,504

NazOH. The mixture is concentrated at
75-~80° C. until there is obtained a8 beef-
flavored substance with the consistency of
honey and a dark brown color.

The beef-flavored substance, 2613 g. of
vegetable protein hydrolysate, 59.75 g of
sucrose and 97.80 g. of monosedium glutamate
and 17.15 g. of a mixture of 1 part of incsinic
acid per part by weight of guanylic acid are
dissolved in 500 ml of water and heated at
106° C. with vigorous stirring for 6 hours.
The substance is cooled and is suitable as
2 replacemant for beef extract.

Examrrz I

A beef-flavored composition eminently suit-
able for prepazing gravy with a roast meat
odor and favor is prepared by the procedurs
of Example II, adding 200 g. of prime beef
fat to the 500 mi of water before the final
heating step.  After hesting at 100° C. for
& hours, 165 g of fat is dammed off leaving
the product, 698 g, including 118 g. of water,
which can be used to make gravy.

Examrre IV
Beef-flavored compositions are prepaved by
the procedure of Example I, substitmting for
the dextrose the following hewoses: glucose
and fructose; and for the arsbinose the follow-
ing pentoses: ribose and xylose, Substantiafly
the same results are obtained.

Examrre V

Beef-favored compositions are prepared by
the procedure of Example I, substituting re-
spectively for the mixture of inosinic acid
and guanylic acid, disodium inosinate, di-
potassivme  inosinate, calclum inosinate, di-
ammonivam  inesinate, and for the mieno-
sodivm  ghusmate, glutamic acid, mono-
potassium ghitamate, monocalcium di-glatamic
gcid and monoammonium glotamate.  Fully
aceeptable beef-flavored compositions are ob-
tained, some of which are suitable for use
by those whose dietart needs require restric-
tion of their intake of sodium.

Examers VI
The procedure of Example III is repeated
substituting for the beef fat an amount of
margarine to provide 8 parts by weight based
on the beef-flavored substance. An eminently
satisfactory gravy base is obtained.

BxampLe VII

The procedwre of Hxample I1 is repeated
substituting for the amino acids, sugars, vege-
table protein hydrolysate and 5'-ribonucleo-
tides at the ratios set out a serfes of com-
positions providing diffevent ratios. Satisfac
tory beef-flavored compositions are obtained
with the following tabulated mixtures:
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TarLe I—Flavoring Compasitions

arabinose-dex- vég. protein 5'-sibonucleo- alanine, glﬁrcfné, sucrose, MSG**,
trose~cysteine®,  hydrolysate, tide parts parts parts parts
parts parts parts
1 10 0.65 0.18 0.09 23 7.65
1 1 0.65 0.18 009 23 5.0
i 10 0.65 0.18 0.09 23 150
1 5 0.65 0.18 0.09 23 7.65
1 15 0.65 0.18 0.09 23 1.65
1 10 .50 0.18 0.09 23 7.65
i 10 15 0.18 .09 23 7.65
1 10 0.65 0.05 0.09 2.3 7.65
1 10 0.63 0.5 0.09 23 7.65
1 10 0.65 0.18 Q.05 23 765
1 10 .65 0.18 0.5 2.3 7.65
1 0 0.65 0.18 0,09 1.0 1.65
1 10 0.65 0.18 0.09 4.0 7.65

* Combined weight of beef-flavored substance
**MSG-—Manosodinm glutomate.

Examrrg VI

The procedure of Example 11T is repeated
substituting the Sfavoring compositions in
Table 1, Example VII, and using, respectively,
5 and 16 parts of prime beef fat per part
of srabinese-dextrose-cysteine mixture. Beef-
flavored gravy bases with roast meat odor and
flavor are obtained.

WHAT WE CLAIM IS:-—

1. A process for preparing a beef-flavored
substance which comprises heating in admix-
ture, 8 hexose or pentose monosaccharide with
cysteing, in the presence of water, until a beef~
flavored mixture is obtained, adding for each
part by weight of said beefflavored mixture
from 5 to 135 parts of vegewsble protein hydro-
Iysate and from 0.5 to 1.5 parts of a 5/
ribenzicleotide and heating for abour 2 hours
at gt least 70° C.

2. A process according to claim 1 wherein
the 5'-ribonucleotide is inosinic acid, guanylic
scid, or a physiologically-acceptable salt of
the aforesaid acids or mixtures thereof,

3. A process according to claim 2 or 3,

whereln cysteine is mixed with about 4 parts
by weight of momesaccharide and abeut 3
arts of water, the mixture is heated to
93~100° C. for 2 hours, cooled w 53° C,
adjusted to pH 6.9 with 509 agueous sodium
hydrexide, then treated with about one-half
its weight of water followed by addition of
vegetable protein hydrolysate and  §%-ibo-
nucleotide, heating the mixture, cooling and
then homogenizing,

4. Process according to any one of the
preceding claims wherein there Is inchaded,
prior 10 heating of the mixture for sbout 2
hours at at least 70° C., glutsmic acid or
a physiclogically acceptable salt thereof in
in amount 0 provide from § to 15 parts by
weight per part of the beef-flavored substance,

5. A process according to any one of
the preceding claims wherein the hexose s
dextrose and the pentose is arzbinose.

6. A process according to any one of
the preceding claims wherein for each part
by weight of beef-flavored substance, there
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14. A flavoring compositon according 1o
any one of claims 11—13 wherein for sach
part by weight of beef-flavored substance
there is provided from 0.05 to 0.3 parts of
alanine and of gleine.

15, - A flavoring composition according to

to the Examples herein,

STEVENS, LANGNER. PARRY &
ROLLINSON,
Chartered Patent Agents,
Agens for the Applicants,

Leamington Spa: Printed for Her Maié.sty"a Siationery Officy, by the Cousier Press,
—1967. Published by The Fatent Office, 25 Southempton Buildings, London, W.C.2,
from which cepies may be obtsined.
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is provided .05 to 0.5 parts of alanine and any ome of claims 11—14 wherein for each
glycine. part by weight of the beef-flavored substance 45

7. A process according to any one of the  there is provided from 1 to 4 parts of sucrose.
preceding claims whereln for each pare of 16, A flavoring compositon according to
beef-flavored substance, there is provided from  any one of claims 10—15 wherein for each
1 to 4 parts of sucrose. part of the beef-flavored substance there is

8. A process according to smy one of provided from 5 to 15 parws of edible fat. 50
the preceding claimis whersin for each part 17. A favoring compositien according to
of beef-flavored substance there is provided any one of claims 10—16 comprising:
from 5 to 15 parts of edible fat. 4) the beef-favored substance formed by

9. A process for preparing a beef-flavored  heating dextrose and arxbinose with cysteine
substance substantially as described herein  jn the presence of water; 55
with particulay reference to the Examples b} vegetable protein hydrolysate in  an
hercin, ‘ amount to provide from 3 w0 15 pars by

16. A beef-flavored substance whenever weight per part of said beef-flavored sub-
prepared by & process according 1o any ore  smmnes;
of the preceding claims, ¢) monosodinm gletamate {n an amount 1o 60

i1 A flavoring composition comprising: provide 5 to 15 parts by weight of said beef~

a} the beef-flavored substance formed by Bavored substance;
heating a hexese or a pentese monosaccharide ) sucrose in amount to provide from 1 t©
with eysteine in the presence of water; 4 parss by weighe per part of said beef-

b} vegetable protein hydsolysate in an  favored substance; &5
amount to provide from 5 1w 15 parts by ) alanine and glycine, cach in an amount
weight per part of said heef-flavored substance 1o provide from 0.05 to 0.5 parts by weight
and pex part of said beef-flavored substance; and

¢} a ¥ aibonuclectide In an amoum to ) a mixture copsisting of about 1 part of
provide from 0.5 to 1.5 parts by weight per fnosinic acid per part by weight of guanylic 79
part of said beefflavered substance. acid, said mixture being present in an amount

12. A flavoring compositon according to  to provide from 0.5 to 1.5 parts by weight
claim 11 which includes glutamic acid and per part of said beef-flavored substance. 8
physiclogically-acceptable salis thereof in an 1%. A flavoring compesition according 1o
smeunt te provide from § to 15 parts by claim 17 wherein there is present edible fat 75
weight per part of said beefflavored sub-~ in an amount to provide from 5 to 15 pagws &
stance. by weight per part of the heef-flavored sub-

13. A favoring composition sccording to  stance.
claim 11 or 12 whersin the hexose is dextrose 19. A flavering composition substantially
and the pentose is arabinose. as described herein with particular reference 80
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This invention relates ro novel food Havor~
ing compositions and to processes for produc-
ing them, and more particularly, it relates to
novel meat flavors and meat flavoring com-
pesitions and to the processss for producing
them,

Reproduction of the flaver and aroma of
meats and meat-based products has been the
subject of a long and continuing search by
food and fragrance chemists, The severe shorts
age of foods, especially protein foods, in many
parts of the world has given rise to the need for
usilizing non-meat sources of proteins and
making such proteins as palatable and as meat-
like as possible, Hence, Havoring and aromatic
wmaterigls which will closely simulate or
exactly eeproduce the Havor and aroma of
meats and mest products are nrgently needed.

Moreover, thers are a great many meat-
cantaining or meat-based foods presently dis-
tributed in a preserved form, exaniples being
condensed soups, dried meats, freeze-dried or
lyophilized meats, packaged gravies, and the
like. These products contsin meat or meat
extracts, but frequendy the fragrance and
taste are changed by the various by the various
processing operations, and it would be desirable
0 supplement or enhance the flavors of these
preserved meat foods, A good source of meat
favor and aroma would also be highly useful
as an clement in or supplement to known
meat Havoring and aromatic compositions.

This inventics provides compositions having
meat fragrance, aroma or flevor and the ability
t2 act either as 3 meat favor or aroma, a mest

[N .

i e ey st e s
can be formed in sita during the cooking or
ather preparation of the foed product, or can
be partiaily formed at one stage and reacred
o completion at a subsequent stage such as
after addition to the food prodact and during
its cooking or other preparation, The process of
this invention comprises reacting a sulfur-con-
taining compound in the presence of organic
casboxylic acid and adding sufficient of the
product to the food, The reaction of the sulfue.
containing material in the presence of the
carboxylic acld is carried ont by heating the
two materials together, prefecably in & suitable
liquid reaction mediuns,

The novel fragrance and flavor corpound
of the compositions of this invention is a
material  having  the empirical  formula
Coo¥1:.048, This material is preduced accord-
ing to & process in which it iy formed by the
reaction. of cerfain sulfur substances in the
presence of organic carboxylic acids, and the
resulting material is recovered and jsolated.

Fig. 1 is an infra-red absorption spectrum
of the material, and

Fig. 2 is a high-resohrtion nuclear magnetic
resonance (NMRY) spectrum of this material.

For convenience herein, the C, Hy 0,8
material, as further elucidated by the accom-
panying drawings, will be referred to as the
“meat peak material”. The meat peak material
passesses a very strong, intense, and pure
aroma of freshly reasted meat, such as beef,
pork, chicken, or ham, When the meat peak
material is added to other flavoring materials
or to edible compositions, it imparts this avoma

Lo et W 3N NN
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Flavoring Compositions

We, InTERNATIONAL Fravors & Fra-
GRANCES, INC., a Corporation organized under
the laws of the State of New York, United
States of America, of 521 West 57th Street,
New York, State of New York, United States
of America, do hereby declare the invention,
for which we pray that a Patent may be
granted to us, and the method by which it is
o be performed, to be particularly described
in and by the following statement:——

This invention relates to novel food favor-
ing compesitions and to processes for produc-
ing them, and more particularly, it relates to
novel meat flavors and meat flavoring com-
positions and to the processes for producing
them,

Reproduction of the flavor and aroma of
meats and mest-based products has been the
subject of a leng and contisuing search by
food and fragrance chemists, The severe short-
age of foods, especially protein foods, in many
parts of the world has given rise to the need for
utilizing non-meat sources of proteins and
making such proteins as palatable and as meat~
like as possible. Hence, Ravoring and aromatic
materials which will closely simulate or
exactly seproduce the flaver and aroma of
meats and meat products ave urgeatly needed.

Moreover, there are 2 preat many meat-
containing or meat-based foods presently dis-
tributed dn 2 preserved form, examples being
condensed soups, dried meats, freeze~deled or
lyophilized meats, packaged gravies, and the
like, These products contain meat or meat
extracts, but frequently the fragrance and
taste are changed by the various by the various
processing operations, and it would be desirable
to supplement or ephance the Havors of these
preserved meat foods. A good source of meat
flavor and aroma would also be highly useful
as an element in or supplement to known
weat flavoring and aromatic compositions,

This invention provides compasitinns having
mest fragrance, aroma or flavor and the ability

0 act either as 2 meat flavor or aroms, a meat

. ea

flavor base, or as an enbancer for other meat
fragrance and meat flavoring materials and a
method for preducing such compositions.

Briefly, the compositions of this invention
are edible meat-flavored compositions formed
by admixing with, adding te, or incorporating
in a food the product obtained by reacting
& sulfur-containing compound, as hereinafter
further described, in the presence of an organic
carboxylic acid. The meat flaver composition
can be formed in sim during the cooking or
other preparation of the food product, or can
be pardally formed at one stage snd reacted
to completion ar a subseguent stage such as
after addition to the food product and during
its cooking or other preparation, The process of
this {nvention comprises reacting a suifur-con-
taining compound in the presence of organic
carboxylic acid and adding sufficient of the
product to the food. The reaction of the sulfur-
containing materfal in the presence of the
carboxylic acid is carrded out by heating the
two materials together, preferably in 2 suitable
liguid reaction medinm,

The novel fragrance and flavor compound
of the compositions of this invention i s
materisl  having the empirical formula
Cy, 1. 0,S. This material is prociuced accord-
ing to a process in which it is formed by the
reaction of certain sulfur substances in the
pressnce of organic carboxylic acids, and the
resulting material is recovered and isolated.

Fig. 1 is an infra-red absorption spectrom
of the material, and

Fig, 2 is a high-resolution nuclear magnetic
resonance (NMR) spectrum of this material,

For convenlence Rerein, the €, H., 0.8
material, as further elucidated by the accom-
panying drawings, will be referred to as the
“meat peak material”, The mear peak material
possesses @ vexy strong, intemse, and pure
aroma of freshly roasted meat, such as beef,
pork, chicken, or ham., When the meat peak
materisl is added to other flavoring materials
or to edible compositions, it imparts this aroma
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to the flavoring materizls and to edible
products to which the flavoring materials ave
added.

Tt has been found that the material of this
invention is particularly useful not only as &
meat fragrance, but also in the prepazation
of meat products having enhanced meat flavor
and aroma, and in imparting the meat Havor
and aroma to foodstuffs which contain little or
no meat, To prepare complete food composi-
tions according to this invention, the meat pask
matesial can be admixed with food in small
amounts effective to Impart a roasted meat
flavor and/or aroma to the composition. In
practice the smount used can be vatied over
a wide range accoxding to the type of product
destred, preferences of the user, and conditions
under which the materfal is added or used. It
has been found that a perceptible and desirable
roasted meat aroma can be imparted to food-
swuffs by the additdon of as little as 50 parts
per milion (ppm) of the meat pesk com-
position on a dry weight basis. It is generally
preferred that the commposition be used in
foodstuffs in amounts en the order of from
about 100 ppm to sbout 2000 ppra. At usage
levels above this preferred upper amount, the
meat avoma is generally unnecesssrily intense
and wastefut of the composition, Alf parts, per-
centages, propogtions, snd rarios herein are
by weight, unless otherwise indicated.

Tt will be understood thar the term meat-
flavered composition as used herein means a
material which has a cocoked or roasted meat
flavor such as heef, pork, chicken, or ham, and
is capuble of imparting a cooked meat flaver
to and enhancing such meat flavors in food-
stuffs. The products sre characterized by their
meat-like flavor. They bave foed, flavor, or
aroma value themselves, and they can be used
as such or in the preparation of gravies, soups,

. and other food products, including non-meat-

containing foods, to enhance the flaver thereof.

The sulfur-containing compounds wsefud in
the practice of this invention are 3-acetyl-3-
mercaptopropanol-1, thiamine (Vitamin B,).
When thiamine is utilized, it can be in the
form of the free base or preferably as an acid
salt, Desirable acid salts are the halogen acid
salts, preferably the hydrochloride,

The compositions of this invention are pre-
pared by reacting the sulfur-containing com-
pounds in the presence of the orgsnic carb-
oxylic acids. While it is belicved that the theo-
retical explanation of the reaction s that
the sulfur-containing compounds actuaily react
with all or part of the acid molecule, the term
“in the presence of” is herein tken to mean
only that the acid must be present, The acid
could also coneceivably produce the HRavoring
compositions by causing some intsrmolecualar
and/or intramolecular reaction in the sudfur-
containing compounds themselves, and this
possibility is likewise encompassed by the term.

The organic carboxylic acids suitable for
use in the formation of the yeaction products
can be chosen from a large group of such
acids, Generally, the preferred organic acids
have equivalent weights in the zange of from
45 10 about 100, Such organic carboxylic acids,
inchide unsubstituted and hydroxy~ and amino.
substinsted  carboxylic acids, and preferably
aliphatic carhoxylic acids, Carboxylic acids
whicl are at least partially warer-soluble and
having relatively low equivalent weights are
generally found to produce the strongest meat
flavors, and are especially destrable for use In
this invention, Organic aliphatic carboxylic
acids Inclading monocerboxylic acids such as
propionic acid, dicarboxylic acids such as
oxalic and maleic acid, amino-substinated
acids, such as glycine, hydroxy-substimuted
acids such as citric, and similarly substinied
dicarboxylic acids such as glwamic and tartaric
acids can be used as the carboxylic acid. Since
most of the compositions of this Invention are
used in foodstufls, edible nontoxic carboxylic
acids are gretly preferred, Examples of such
greatly preferred acids are amino acids such
as glycine, proline, valine, glutamic acid, and
the like; hydroxy-substituted acids such as
citrie, lactic, tartagic, and the like; and um-
substiteted carboxylic acids, such as formic,
scetic, propionic, adipic, fumaric, crofonic,
and the Hke. In those mstances where inedible
carboxylic acids such as oxalic or maleic are
used, any residual inedible material must be
vernoved frem the flavoring compesition.

Tt will be understood that not only are pure
carhoxylic acids and carboxylic acids of com-
rercial purity suitable for use in this invention,
but mixtures of such acids can also be used.
An example of a mixmre of carboxylic acids
which is useful in this invention is the mixture
ocearring in protein hydrolysates, preferably
carbohydrate-free hydrolysates. Such prorein
hydrolysates afford an inexpensive source of
amino acid miztures, and many
hydrolysates are avajlable for use in this pro-
cess. These include animal, fish, and vegetable
hydrolysates such as those vegetable hydros
iysates obtained from yesst, corn, or wheat, If
desized, the protein hydrolysste can be
supplenented with one or more of the carb-
oxylic acids disclosed above,

The reaction mixture can addidonally con-
tain orher materials which aid the desired
reaction, An example of materials which aid
formation of the meat flavor and improve
the yield frem the process are cerrain auxiliary
sulfur-containing compounds, Either organic or
inorganic auxifiary suffur materials can be
added, and the suxiliary sufur compounds can
be sulfur-containing amine acids liberaing
hydrogen sulfide under the reaction conditions,
at can be lower atkyl mercaptans, lower alkyl
sulfides, lower alkyl disulfides, hydrogen
suffide itself, or inorganic compounds
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designated by the formula MS,, where M is
an alkali-metal, an alkaline earth metal, or
amuronium, and S, is sulfide or sulfhydrate.

When hydrogen sulfide or a lower alkyl
mercaptan is uwsed, the amounts are controlied
% gs to avoid overpowering the arama of the
product with the mercapran or suifide aroma.
Generally, it is desirable 1o use from shout
0.1 to abour 1 pamr of suxiliary sulfur com-
pounds for cach 100 parts of the total mixture,
including the reacrion medinm. The lower
alkyl mercaptans and sulfides preferably con-
tain one 1o six carbon atoms, while the alkyl
groups of the lower atkyl disulfide preferably
contain from one to sbout thres carbon atoms,

Methionine can be used as an auxiliary
sullfur-containing marerial, especially for pork-
flavored compositions. The inorganic auxiliary
sulfur-containing compounds include sodium
swlfhydrate and sodium sulfide. Instead of the
sodium compounds, corresponding compounds
of potassium, calclim, ammonium, or suh-
stituted ammonium can be used.

Qrganic auxiliary sulfur compounds vsefyl in
the practice of this Invemtion in addition 1o
cysteine and cysune are methyl mercaptan,
propyl mercaptan, dimethyl sulfide, dimethyl
disulfide, and cthyl methy! sulfide.

Other materials can be added to enhsnce
or accelerate the reaction or to provide a
neutral base for the flavors, For example, salts
such a5 sodium chioride can be added to the
reaction mixture,

The pH of the initial mixture can be varied
over wide limits in the process to obtain the
meat flavor compositions, Because of the nature
of the reactants, it will be understood that the
pH will normally lie within the scidic range,
and f is desirable to mainrain the pH at a
value between abowur 3.5 and abour 7.0, It ks
especially preferred that the pH of the reaction
mixture bie between about 4.5 and 5.5, since
optinam results are often obtained at about a
4.75 pH. The pH can be adjusted to desired
values with additives, although it is preferred
to adjust the pH with the acidic material pro~
ducing the reaction product,

The reaction can be carried out over 2 wide
range of temperatuze and other reaction con~
ditions. Generally, it is preferred to use a
liguid medium 1o facilitate the reaction, The
ligeid resction medfum, or vchicle, can be
agquepus or it can be nop-aqueows, such as &
lipid material. Examples of satisfactory non-
aquecyss reaction media are 2 fat which can be
hydregenated ofl or a nawsral fat or mixtures
such as a combination of far and flour, and
other Hpid-based mediz can also be utilized.
When the reaction medivm is primarily lipid
in character, temperatures in the range of from
about 180°T to about 350°F are conveniently
used.

For aqueous resction media, temperatures in
the range of from sbout 180°F 1o about 225°F
are desirable and temperatures in the range of

from abour 200°F 1o abour 220°F are pre-
ferred. With such aqueous reaction media, it is
especially preferred to conduct the reaction
under reflux conditions,

The timee of the reaction can lkewise be
varied over 2 range to obtain the novel com-
positions of this invention, In general the tme
will depend upon a variety of factoss, including
the natwre of the reaciants, temperature,
pressure, and nature of the medivm, if any.
The times ordinarily range from a few minutes
to about wen hours, For 4 product to be em-
ployed in 2 mixture or & food which is addi-
tionally heated before consumption, only a very
short heating cycle is required. In such event,
a gme as short as 15 minuies can be used.
Likewise, where 2 lipid reaction medhum is
used, higher temperatures are conveniently
attainable and the reaction can in some cases
be carried out in a matter of minutes. In
agueous media, it i preferred that the time
be in the range of from aboumt 15 minutes to
about six hours, The best properties of the
compositiens are often brought out by per-
mitting them to age for from about twe to
about four days afrer the hear weawment, but
such ageing iIs not essential,

The proportion of carboxylic acid to suifur-
containing substance can be widely varied,
Thus, it is possible to use quantities of carb-
oxylic acid ranging from asbowt one-quarter
the weight of the sulfur material to abowt fifty
times the weight of the sulfur material, It i
desirable to wtilize from about three-quarters
o about forty times as much carboxylic acid
as sulfur material to produce the greatess
flavor intensity per unit weight, and the ratio
preferably ranges from abowt 1:1 to sbowr
40: 1. It wifl be understood that the higher
ratios of carboxylic acids o sulfar material
are utilized when a crude acid mixture is in-
valved, such as thay obtained from protein
hydrolysates, Where relatively pure carbozylic
acids are wilized the ratio is preferably from
about 1:1 to abour 421,

Where agneous reaction media are employed,
4 large excess of water is desirably used. Vary-
ing amounts of water, for example from abour
one e about ten times as much water as re-
gotants, can be used, After heat treatment and
any subsequent ageing, the water can be at
least partially evaporated to provide miore con-
centrated lquid compositions, or it can be
almost entirely removed to produce solid,
edible compositions,

The compositions can be employed in lquid
form, for example as dispersions, solutions and
emulsions, or they can be utilized in the form
of dried praducts. Drying can be accomplished
by any convenient means, such as roller dry-
ing, flash~drying, freeze-dryving and the like,
and spray drying is partionlarly effective.

The process for the prodaction of the meat
peak material of this invention in a more pari-
fied form can briefly be described as reacting
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a sulfur-containing compound in the presence
of n carboxylic acid and separating and isolat-
ing the meat peak material so formed from
the reaction mixture. The reaction products
formed by heating the sutfur compound and
the zcids contain a mixture of various sub-
stances including the desived mear peak
material. While the mest peak material can be
used in admixture with the various other sub-
stapces in the reaction mixture, it is possible
te extract the composition itself from the
reaction mixture, either directly as obwmined
from the heating or else after spray-drying and
redissolution in water, with a solvent, desixably
s Heuid hydrocarbon, A preferred solvent for
use in extraction of the meat peak material
is isopentsne, After extraction, the hydro-
carbon is removed by conventional methods,
for example by distillation, and preferably
distillation vader vacumm,

The meat peak material is isolated from the
extract of the reaction mixture by gas-liquid
chromatography. The meat peak material of
this invention exhibits the infra~red spectrum
shown in Fig. 1. The Fig. 1 spectrum is
obtained with a spectrophotometer at a path
jength of 0.1 mm. with an NaCl prism, in a

2%, solution of carbon disulfide with air as the
reference. The spectrogram. shows characteris~
e carbonyl shsorption at 5.64 g« and ether
absorption at 9.08, 9.45, and 10.7 s

Fig. 2 shows the NMR spectram of the
meat peak material obtained on & 100-mega-
cycle sim‘:tmmetcr. A 107% solution of the
materfal is deuterated chioroform solvent is
run at a wemperature of 35°C and & sweep
time of 250 seconds with a sweep width of
50 cps. The mamual oscillator frequency fleld
strength is 007 milligauss, and the sweep
frequency field stength is 0.3 milligauss,

Fable 1 is & representation of the refative
intensitics of the important peaks of 2 mass
spectrogram of the meat peak material with
inlet temperature of 150°C, magnet current of
376 ma., ion current of 50 ma,, and jon poten-
tial of 70 v. The intensities are calculased
relative to the 43 mass/charge (m/€) which is
given a ratic equal 1o 100%, _

Table II is a representation of the mje
peaks obtained on a high-resolution magneric-
scapning mass spectrogram, The sample is run
at a gas inlet temperature of 80°C, source
temperatare of 120°C, accelerating potential of
8kV, and an fon potential of 70 ev.
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Taste I
Relative Relative
m/e Ratio Intensity {34) my/e Ratio Intensity (94

26 6.1 81 3.3
27 32.6 83 3.1
29 14.2 84 3.6
30 1.5 85 3.9
31 5.4 a 2.3
39 17.8 93 4.9
4 16.1 o7 2.2
42 5.4 98 2.9
43 100.0 Y 97.0
45 26.0 100 1.5
46 2.8 101 5.3
47 5.6 11t 93.0
51 3.8 112 7.4
53 8.9 113 6.3
55 4.1 116 4.0
57 3.8 125 17.6
58 5.7 127 5.5
59 8.3 128 2.7
61 2.7 143 3.2
65 8.4 171 1.4
67 3.5 186 6.7
69 2.7 214 2.5
71 7.8 215 .3
73 4.9 216 .16
7 4.8

79 6.4
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Tasre 1

mfe  Found Calculated For Check Compared Against
214 214,06598 Cyl1,,0,8 (214.06636) ~1.8 ppﬁa. C;,H0, (208)
186 186.07215 CoH, 0,8 {186.07145) +3.4 CypH O (180)
171 171.04709 CoH, 0,8 (171.04793) ~4.9 CyuH,0 (1803
143 143.05378 C.H,,08 (143.05302) +5.3 CyH, (152)
126 126.05067 C/E, S (126.05028) +3.1 143.05578

111 111.02772 CH;S (111.02680) +8.3 12605067

99 99.02650 C:H;S {69.02680} ~3.0 111.02772
178% 178.07852 C 8, (178.07825) 1.5 C, H,0 (180}

*Check: Anthracene against Anthraguinone.

ExamerE I

A mixeure of 8.8 g of cysseine-hydrochlor-
ide, 88 g of thismine hydrochloride, and
309.4 g. of carbohydrate-free vegetable protein
hydrolysate is brought to a sizndard weight of
1000 grams by the additon of water, and
adjusted to 4.75 pH with acid or base as
required, This mixme i5 then boiled under
reflux conditions at atmospheric pressure for
fonr hours and aliowed to cool. The reaction
mixture so obrained has geod roasted mieat
flavor quality.

For & material which is to be employed in
a food which will be retorted, the time or four
houss in this Example can be reduced te fifteen
mimates.

1f a dried solid product is desired, 15 parts
of gum ambic are added o a quantity of the
liquid reaction product of Ezample I conr
taining 85 parts of solids, and the gum arabic-
containing mixture is spray-dried to obtain a
dry solid material having a good rasted meat
flavor guality.

Ii the “meat peak material” s desired, the
cooled reaction mixtwre Is extracted with ten
25 mi, portions of iso-pentans is a separatory
funnel, and the iso-pentane is evaporated
under nitrogen to produce an extract contain-
ing small quantites of the solvent, This ex~
traction procedure is repeated several times
and the resslting extracts are combined.

The meat peak material is isolated from
this extract by gas-liquid chromatography. The
meat pesk material has an Ip of 1651 on an
8 foot by 1/4-inch stainiess stesl column
packed with 60/8C-mesh firebrick containing
208, “Carbowax” [Registered Trade Mark]
200 polyethylene glycol having g molecular
weight of 13,000-20,000 and Iz of 1148
on an 8 foot by 1/4-inch siainless steel column
packed with 60/80-mesh Chromosorb W

diatomaceous earth contaiping 25% Silicone
SE 30 high-viscosity dimethyl polysiloxane,
both columns being programmed from 75°C to
250°C at the rate of 2.3°C per minuie with 2
helium How of 80 ml/min,

The expression “Iy” is defined as 2 dimen-
stonless mumber which relates (A) the reten-
tion time of a specific compound in a coated
GLC column to (B) the retention time of an
internal standard known compound in a costed
GLC column. The measuwrements for the
internal standard compound and the aforesaid
specific compound are for:

(1} A specific colomn;

{2} A specific column temperatuge;

{3) A specific gas flow rate (in the colusmnn};

{4} A specific substrate; and

(5) A specific heating rate (for the column}

The It is culcalated according to the method
st out by B. Kovats in Heloetica Chimica
Acta, 41, 1915 (1958), with the modifications
of H. Van Den Dool end P. DeC. Krawz in
Yournal of Chromatograpky, 11, 463 (1963).

This mear peak matertal has the infrared
spectram shown in Fig, 1, the NMR spectrum
shown in Fig. 2, and the relative m/e intensi-
ties at Jow resolution shown in Table I and
at high resolution as shown in Table IL
Elemental analysis calouwlated of G, H,0,5:
C, 56%; H, 66%, . S, 1%%;
S, 15% shows: C, 56.34%; H, 6.64%;
8, 15.289 found.

This meat pesk material so obtained is a
white golid with a strong roasted meat aroma.
The melting point as determined with &
Hoover-Thomas melting point apparatus 38
113,0--118.6°C. The yicld obtained is about
¥ mg.

While the foregoing Example was cartied
out utilizing a mixture of cysieine, thiamine,
and protein hydrolysate, it will be understood
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that the mest peak material having the fore-
going characteristics and aroma can be pre-
pared by reacting thizmine in the presence of
glatamic, glutaric, lactie, succimic, acetic,
propionic, and tarwaric acids, as well as glycine;
and 3-acetyl-3-thiopropanol-1 in the presence

of the foregoing acids; followed by chromaro-

graphic separation as hersinabove described,
Similar experiments are shown in Tables

I o V. The crude reaction products were 10

useful as flavor imparting materials or the meat

peak material can be isolated and used.
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Tasre IV

Procedure of Example I(Y)
Thismine Hydrochloride (8.8 g.)} Plus 100 g, Sodium Chloride

Carboxylic Acid: Amount Flavor

(*) Glutamic acid: 36.8¢g. Meat Flavor
Glutamic acid: 36.8¢g. Good, meaty roasted flavor

& s » 36.8g. » om o»om
Glutaric acid; 11 g Guod, roasted meat flavor
Citric acid: 20 g Roasted meat flavor
Lactic acid: 2 g 2 »
Glycine: 20g » »o»
Valine; 20 g 5 s ow
a~Aminoburyric acid: 4.8g » 5
Glutamic acid: 20 g. Good, roasted meat flavor
Adipic acid: 20 g. » » o s
Succinic acid: 20 g. " » PO
Ghateric: g . » » »

() In el experiments the crude reaction product is tested for favor with

the results as shown. Also, the meat peak materiel was isolated from
«cach reaction product,

{*} In this Example § g of 3-acetyl-3-mercaptopropanci-1 was used

o

instead of 8.8 g, of thinmine hydrachioride,
{*} pH is adjusted to 5.69.
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TapLE V
Procedure of Example 1

Thiamine Hydrochloride (8.8 g.) Plus 100g. Sodium Chioride
Plus 4.4 g. Sodium Selfide
Mear Peak Material Isolated in all Cases

Carboxylic Acid : Amount  Flavor
{4 Glatamic acid: 36.8 g. Good Roasted Meat
(%) Glutaric acid: 20 g. » » »  (More intense than product made
without sodium sulfide)
(a) Lactic acid: 20 8. 52 32 »
(*) Succinic acid: 20 g. » » »

Acetic acid: 20 g.
Tropronic acid: 20 g.
Oxalic acid: 20 g.
Malonie acid: 20 g.
(%) Tartaric acid: 20 g.

{:_5) Gl}'cine: g ¥ a2

Roasted Meat

Good roasted meat

Good Roasted Meat (excess oxalic acid removed)
Good Meat Flavor

Meat Flavor (more intense than preduct made without

sodium sulfide}

3

{1} No difference in yield of product when resction carried out with exclusion of oxygen by fluxing

under a nitrogen blanket,

(*) When compared with the same reaction products muade without added sodfum sulfide, these
Experiments are found to produce g yield of the meat peak material which is about seven times

as great as obtained in the absence of sulfide.
(® It is found that ten times as much meat peak

same reaction without sodinm sulfide.

material is obtained in this Example than in the

(%) The amount of meat peak material obtained is thirty times as great as when tariaric acdd s

used in the shsence of sedium suifide.

(%) A much greater yicld of meat peak material

absence of sodimmn sulfide.

Examers 1L

A mixmre of 8.8 g cysteine hydrochioride,
8.8 g thiamine hydrochloride, 309.4 g. cacho-
fiydrate-free vegetable protein hydrolysate, and
100 g dextrose is brought to the standard
weight, pH-adjusted, and reacted as in
Exsmple 1. A roasted meat Savor is obtained
and the mear peak material is isclated as in
EBxample I, :

Exasmpis 1L
A mixture js prepared by combining 3.8 g.
of a 40% methanoclic solution of J-aceryl-3-
mercaptopropanol-1 with 20 g acetic acid,

is obtained than when glycine is reacted in the

100 g, sodium chloride, and 44 g sodium
sulfide. Sufficient water is added to bring the
totz] mass to 1000 g, and the pH is adjusted
to 4.75. The mixture is reacted by boiling
wnder reflux conditions for four bours. A
product having a good roasted meat flavor is
obtained. Befere use in a food or with a food
the methanol is removed. In a preferably
alternate methed, an ethanolic solution of the
acetylmercaptopropanol is used. The meat peak
material may be isolated as in Example I

Further similar examples are showa on
Table VI,

15

20

25
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Bxampere IV,
The following ingredients are refluxed for
four hours, aged for three days, and spray
dried to produce & solid product having a beef

flavor, Before drying, sufficient gum arsbic is
added to provide a composition containing 0.5
parts gum arabic and one part flavor solids.

Ingredient Parts
L-Cysteine hydrochioride 1.32
Carbohydrare-free vegetable protein hydrolysate 44.05
Thiamine hydrochioride 1.32
Beta-alanine .50
Water 53.31

The reaction product is then aged for three

days after which the meat peak material having

the infrared, NMR and mass spectral charac- Exampre V.

teristics as set forth in Example T is isolated
s in Example 1,

The following ingredients are refluxed for !
four hours:

Ingredient Parts

L-~Cysteine hydrochloride .88
Carbohydrate~free vegetable protein hydrolysate 30,94
Thiamine hydrochloride .88
Water 67.30

The resulting mixture is then aged for three
days and an aliguot portion is withdrawn and
dried. Sufficient gum arabic is added w the
batch to provide & composition containing one

part by weight of gum arsbic per part of dry
solid obtained. The composition is spray dried
o produce a beef-flavored producr,
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Examrry VI
The following ingredients are refluxed: for
threg hours:
Ingredient Parts
L-Cysteine hydrochloride 5.44
‘Thiamine hydrochloride 5.06

. Carbohydrate-free vegetable protein hydrolysate 5.1

Water 50.05
Palmitic acid .35
Glutamic acid 3
Potassivm chloride 44
Dibasic potassiwm phosphate 35
Dibasic ammonium phosphate 2.11
Phospheric acid 30
Caleium: factate 18
5 The mixtuze is cooled and 26,00 pars ExanmrLg VI,
slcoho} is added. The liquid product obtained A beel boudlion cake formulation is. made
thereby has an intense beef Savor, congaining the ingredients lsted, in the 10

amouats shown:

Ingredieat Gens /Unit
Sait 1.80
The spray dried flaver of Example V 0.50
Gelatin (180 bloom) 0.40
Mono-sodivm glutamate 4.20
Brown coloring 0.
Garlic powder 0.4
Pepper, ground 0.0t

A bouillon cube will weigh from 4 to § grams, One cube is used with 6 ounces of hoiling
water.
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Examrre VI
A beef gravy is made by formulating a gravy
avar composition of the ingredients and in

the amounts indicated :

Ingredient Gms/Unit
Cornstarch 10.50
The spray dried product of Example V 3.00
Caraﬁ:el color .30

i Garlic powder .05
White pepper .05
Sale 1.92
Maono~sedivm glutamate 20

Te one unit of gravy Havor concentrate, 8 Examprr X,

ounces of water are added, and the mixture
is stired thoroughly to disperse the
ingredients; brought to a boil, simmered for

A shaker composition for enhancing the
flavor of meats Is prepared from a variety
of flavors. A powdered composition to enhance

10 one mimse, and served, This ‘meatless” gravy  a ham flavor Is made of: 2
shows excellent beef flavor.
Examere IX
A soup is made by adding 22 ounces of
water to the recipe given in Example VIII
15 for the gravy.
nﬂ
Ingredient Composition
Ham spices 2.5
Mono-sodium ghitamate, fine grind 2.5
Sait, fine grind 55.0
The spray dried flavor of Example V 4.0
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Exampre X1,
A beef soup is prepared by mixing together:

Ingredient Gms,/Usit
Salt 5.00
The spray dried flavor of Example V 3.00
Gelatin {180 bloom} 1.00
Mono-sodium plutamate A0
Caramel color .40
Garlic powder A0
White peppcf, ground 06
Mixed vegetables pieces 36.00

Three cups of water are added to the above
mixture; and the mix is broughe to a full boil,
simmered for five minutes, and is then ready
16 serve,

It will be appreciaied from the foregoing
disclosure and Examples that the reaction
products of this invention can be used to im-
patt & meat-like favor 1o meatless edible com-
positions and can be used to enhance the favor
of meat-containing compositions. The com~
positions of this invention can be incorporated
in foods such as soups and soup mixes, cus-
serole dishes, canned and frozen vegetables,
animai and pet foods, sauces, gravies, stews,
simulated meat products, meat spreads and
dips, bakery products, and replacements for
mear extracts and the like, In these applica~
tions the favor composition of this invention
can be used alone, or it is frequently com-
bined with other food additive ingredients or
constituents to impart special characteristics,
Such ingredients include carriers, thickenets,
condiments, spices, encapsulating agenis,
vehicles, coloring egenis, favoring materials,
Havor intensifiers, and the hke. For example,
the compositions of this invention can be
admixed with other food additive constituents
such as aiginates, allspice, ascerbic acid, basil,
capsicum exiract, cloves, eugenof, onion ofl,
oregano extract, pyroligneous acid, sage oil,
sodium citrate, or thyme,

Carriers are useful in exiending the flavor of
the compositions when they are wilized in
dried forms, Such carriers do not appreciably
affect the quality of the Havor, but they fre-
quendy stabilize the compositions and agase
their shelf life, Saccharides such as gum arabic
are wseful for this purpose, as are mixmres of
salts and suitable carhohydrates such as karaya,
gﬁgacanth, carboxymethylcellulose and the

L

To prepare compesitions zccording to this
favention the reaction product, {(without iscla-
tion of the meat pesk material) is admixed
with the food in small ameunts effective to
impart a roasied mear favor and aroma to the
compositions. In practice, the amount of re-
action product e be used will vary over a
wide range according to the type of product
desired, individual preferences of the user, and
condirions under which the reaction product is
1o be added or vsed with the food, Generally,
it iy desirable to use from about 0.5 per cent
to sbout 20 per cent on 2 dry weight basis
of the product in the finished composition. It
is preferred in many uses that the reaction
product comprise from about 5 to about 0
per vent of the composition,

The meat peak material can be iselated and
can further be used, if desired, in admixture
with the other products of the reaction of the
suifur-containing compeunds in the presence of
acidic maserfals, It is also possible to urilize
the mear peak material in a partally purified
form produced, for example, by extracring
the mixture of reaction products with an
appropriate solvent such as an aliphatic hydero-
carbon. Regardiess of whether the material of
this invention js added to a food in the pure
form, in admixture with other reaction
products, or in admixture with other con-
stituents of a flavoring composition, it wifl
impart a cooked or roasied mest flavar to
the food,

WHAT WE CLAIM 1S: —

1. A process for imparting a flavor and
aroma to an cdible composition which com-
prises associating with said composition a
material having the empirical formuia
G, H1,0,5, the infrared absorption spectrum
shown in Figure 1, the high resohstion naclear
magnetic resonance spectrum shown i Figure
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2y and the relative m/e intensities obtained
from a mass spectrogram shown in Tables T
and H.

2. A process according to claim 1, wherein
said material is prepared by reacting 3-acetyl-
J-mercapto-propanol~-l or thiamine in the
presence of an organic catboxylic acid and
then, i desired, isolating the material from
the reaction mixture,

3. A process according to claim 2, wherein
safd acid is an edible non~toxic carboxylic
acid,

4. A process according to claim 2 or 3;
wherein seid acid has an equivalent weight in
the range of 45 to 180.

5. A process according to any one of the
preceding ciaims 2 to 4, wherein said acid is
an aliphatic carboxylic acid.

6. A process according to any ene of the
preceding claims 2 to 5, wherein said acid is an
unsubstitated aliphatic scid, an amino sub-
stituted aliphatic acid, a hydroxy substivated
aliphatic acid, or a protein hydrolysate,

7. A process according to any one of the
preceding claims 2 to 6, wherein said acid
is glutamic acid, acetic acid, lactc acid or
artavic acid,

8. A process according to aoy ong of the
preceding clims 2 to 7, wherein said reaction
is effected by heating at 2 temperatire range
of 180°F. to 350°F.

9. A process according to uny one of the
preceding claims. 2 to 8, wherein there is also
present during the reaction an auxiliary sulfur-
containing material which is a sulfur-contain-
ing amino scid liberating hydrogen sulfide
or methy! mercaptan, under the reaction con-
ditions, a Jower alkyl mercaptan, a lower alkyl
sulfide, a lower alkyl disulfide, hydrogen
sulfide, or a compound of the formula MS,
where M is an alkali metal, alkaline earth
metal or anunoniom and S; is sulfide or sulf-
hydrate.

10. A process for preparing a faver and
aroma Imparting ingredient substantially as
described.

1. A #faver and aroma Imparting
ingredient whenever prepared by the process
subsiantislly as described,

12, The material having the empirical
formuls C,H,, 0,8, the infrared absorprion

spectrum shown in Figure I, the high resolu-
ton nuclesr magoetic resonance  spectrum
shown in Figure 2, and the relative m/fe
intensities obrained from a mass spectrogram
shown in Tables I and IL

13. An edibie composition comprising & food
and an amount of the material according to
claim 12 effective to impart 2 roasted meat
flavor and aroma to the composition,

14, An edible composition comptising a
food and an amount effective to bmpart a
roasted meat flavor and aroma to the com-
position of the product produced by reacting
3-acetyl-3-mercaptopropanol-1 or thiamine in
the presence of an organic carboxylic acid,

15, A compositien according to claim 14,
wherein said acid is an edible nor-toxic
carboxylic acid.

16, A composition according to claim 14 or
15, wherein said acid hag an equivalent weight
in the range of 45 10 100

17. A composition according to claim 14,
15 or 16, wherein said acid is an aliphatic
carboxylic acid.

18. A compasition accoeding to claimg 14
to 17, wherein said acid s an unsubstituted
aliphatic acid, an amino substivuted aliphatic
acid, a hydroxy substituted aliphatic acid, or
a protein hydrolysate.

19. A composition according to claims 4
to 18, wherein said acid is glutamic acid, acetic
acid, lactic acid or tartaric acid.

20. A composition according w claims 14
to 19, wherein said reaction is effected by
heating at a temperatare rapge of 1BO°F. to
350°F,

21, A conmposition according o claims 14 to
20, wherein there Is alse peesent during the
reaction an suxiliary sulfur-containing material
which is a sulfar-containing amino acid liber-
gting hydrogen sulfide or methyl mercaptan
under the reaction conditions, a lower atkyl

mercaptan, a lower alkyl sulfide, a lower alkyl

disulfide, hydrogen sulfide, or a compound of

the formula MS; where M is an alkali metal,

alkaline earth mets] or amimonium and S,

" is sulfide or sulfhydeate.

STEVENS, LANGNER, PARRY
& ROLLINSON,
Chartered Patent Agents,
Agents for the Applicants,

Leamington Spa: Printed. for Her Majesty’s Stationary Giﬁéa, by the Courier Press.
1957, Published by The Patent Ofice, 25 Sonthsmpton Buildiogs, Lendon, W.C.2,
from which copiex may be cbrained.
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-Date of Application and filing. Camplete Specification: jan. 15, 1965,

COMPLETE SPECIFICATION
Composition and Process for Preparation thereof

We, InrTerNATIONAT, Fravors & Frac-
RANGES ING., a Corporation organized under
the laws of the State of New York, United
States -of America, .of 521 West 57th Street,
New ¥ork, State of Wew York, United States
of America, do hereby declare the invention,
for which .we pray that a Patent may be
granted to s, and the method by which it is
to be performed, to be particularly described
in.and by the following statement: —

This inventon relates to edible composi-
tiens and their proeduction. The products are
charactevized by their meat-like flavor. They
may have food andfor aroma value per se,
and -may be used -as such or in the prepara-
tion of soups, gravy -and other feod products
tn enhance the favor thereof,

It is an object of this invention to provide
edible compositions having a meat:like flaver
and aroma and to de so by simple and efficient
PIOCEsses.

Of interest to the subiect matter of this
invention -is United States Patent 2,918,376,
2534,436, 2,934,437, 2,934,435, Each of the
above patents described require s an essential
component of -the reaction g third ingredient
net found in the process of this application
and net found as 8 component in the resultant
product.

Thus, United States Patent 2,934,435
requires in addition to cysteine or cystine a
faran compound and the flavoring composi-
tion is formed by macting together such a
furan compound with - cysteine or  cystine.
United States .Patent 2:918,376 deals with a
ham or bacon -Havoring composition derived
from the reaction. of cysteine.or. cystine and .2
fractionated liquid <weod smoke and United
States -Batent 2,934,436 ‘produces its artificial
flavoring by rescting .together cysieine or
cystine and glyesraldehyde. In the case of
United States Patent 2,934:437 the coreac-

T
iy

e

tant with cysteine or cystine is a mono-sac-
charide.

In none of the references is there a disclo-
sure of the essence of this inventon which is
the preparation of mear Hke flavor composi~
tions by reacting a proteinaceous substance and
the defined sultfur-containing compound (e.g.,
cystine or cysteine) as the essential ingredients
and that satisfactory and improved meatlike
flavor compositions may be obtalned without
wilizing such materials a8 furan compounds,
mono-saccharides, or fractionated wood smoke
as coreactants. Of course other mon-essential
materials may be present during the reaction
or may be added after the reaction.

The invention comprises the novel products
as well as the novel processes and steps of
processes according to which such products
are menufactured, the specific embodiments
of which are described hereinafter by way of
example, and in accordamce with which we
now prefer to practice the invention.

In accordance with this invention edible
compositions are prepared comprising the pro-
duct of the resotiom, at temperatures sbove
35° C, and in absence of mens-saccharides,
acyclic aldehydes, furan compounds and frac-
tonated Hquid wood smoke, so as to obtain
a meaty-flavoured reaction product, of s pro~
teinaceons subsiance and a sulfur-containing
compound, more particularly dofined below.

1t has heretofore been proposed to employ
mono-saccharides in varicus edible compesi-
tions. We have found, however, that the use
of such saccharides in preparing the composi-
tion of our invention is not necessary, and in
fact a superior product in favour, aroma and
ofher characteristics is obtained by the omis~
sion of such mono-saccharides in the reaction.

Sulfur-containing compounds may be orga-
nic compounds having the formula RST,
where R is an amino acid group or a lower
alkyl group and T 15 hydrogen, a fower alkyl
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group or the group ~—SR (2 lower alkyl group
comaining from 1 to 6 carbon atoms), or
may be an inorganic sulfur compound, or
hydrogen sulfide itself, each of which is
adapted to liberate a meaty flavour under heat-
ing with a proteinaceous substance, or mix-
ture of such proteinaceous substances, in the
absence of a mono-saccharide. Such inorganic
sutfur compounds are designsted herein as
having the formuls MS,, where M is selected
from the group consisting of an alkali metal,
an alkaline carth metal, ammonium and sub-
stitmted smmonimm, snd S, is sclected from
the group consisting of sulfide and suifhydrate.

When hydrogen suifide or a lower alkyl
mercaptan is used it is necessary to control
the amounts used so as to aveid overpowering
the aroma of the product with the aroma of
the mercaptan or the hydrogen sulfide. The
lower alky! mercaptans and sulfides contain

"1 to 6 cerbon atoms. The lower alkyl disul-

fides preferably contain 1 to 3 carbon atoms
per alkyl group.

The products of the invention, as exempli-
fied in the Examples below, all have meaty
Favours and aromas. They may have flavours
and aromas reserabling beef, pork, chicken or
other meats, .

Cysteine is mentioned especially as a pre-
ferred suifur-containing amine scid. Especially
preferred products resembling naturel beef in
their flaveur and aroma sre produced from
mixtures of cysteine and their salts with pro-
tein hydrolysates.

An additional roasted flaver may be intro~
dueed into the product by the use of pyruvic
acid or pyruvic aldehyde or diliydroxyace-
tong.

The products of the invention may be pro-
vided as dry solids, in Hquid mixtures or in
pastes. Preferably, they are prepaved by heat-
ing aqueous mixtures of the selected compon-
ents. The resulting lguid products may be
used as such, or they may be concentrated for
use. If solid products ave desired, the same
may be obtained by drying the liguid mix-
sures. The aqueows compositions are dehyd-
rated by spray drying, althongh drum, freeze
and other drying procedures are applicable.
A solid carrier is often added to the liquid
mixture before drying.

According to the preferred process of this
invention the ingredicats are takem up with
water and the mixture heated. Although the
time and wemperature are not erirical, if re-
fluxing is used, it §s most convenient to reflux
the aqueous mixture for a period of from three
to five hours, Longer periods may be used at
less than reflux temperature, and shoster
periods may be used when the treatment is
carried out under pressure at higher than
reflux temperature. During reflux or heating
as shove the reaction product is formed.

The best properties of the compositions are
often. brought out by permitting the composi-

tions to age for from two to four days sfter
the heat treatment. Aging is not essentialy
however. :

A large weight excess of water is preferably
used in preparing the aqueous Houid com-
positions of this Invention, althongh such ex-
cess is not essential, Varying amounts of water,
for example from asbout 1:1 to abour 10:1
by weight, based on the total weight of the
mixture, can be used. After heat treatment
and aging if desired, the water can be at least
partially evaporated to provide more concen-
trated liquid compositions; or fully evaperated
to produce solid, edible compositions.

As aforesaid, compositions resembling
natural beef products in their favor and aroms

are produced from mixtures containing oys-

teine or cystine and a proteinaceous substance,
The most useful of these produsts are obtained
from mixtares containing one or more of
these acids together with thiamine, suitably
as an acid salt, and & protein hydrolysate.

By the term “ proteinacecus substance i
meant sn edible protein, an edible protein
hydrolysate or mistures thereof which may
contain some free aming acids together with
various protein derivatives such ss proteeses,
peptones, polypeptides and dipeptides. Among
the proteins which may be used are albunins,
globuling, ghuelins, prolamines, aibuminoids,
histrones, protamines, nucleoproteins, glyco-
proteins, phosphoproteins, chromoproteins and
lipoproteins, These may be used in the nataral
state, €.8, as meat or meat scraps or ather
meat protein concentrates.

Many protein  hydmlysates are  available
which are useful for the preparation of the
compositions of this invention. These include
animal, fish and vegetsble protein hydrolysates.
The preferred hydrolysates are vegetable pro-
ducts such as these froen veast, corn or wheat.

The amount of proteinaceous substance
used in cur compositions may very within wide
Hmits. For example, liquid compositions may
be prepared using as hirde as 4% by weight
or as much as 4095 by weight of proteinaceous

il

85

100

105

116

substance based on the total weight of the

composition. We prefer to use protein hydre-
iysates in our compositions to obtain the best
flavors.

Thiamine may be used as a free base, but
is preferably employed as an acid salt. The
preforred salts are halogen acid salts and,
of these, the hydrochloride Js especially suit-
able, The ameount of thiamine used in the pre~
paration of mest Havors whether ss the free
hase or as the acid salt generally varies from
shout 0.29% to abour 202, by weight, based
on the total weight of the liguid compositien,
although wseful products may be prepared
with greater or lesser amounts.

Cysteine and cystine are sulfur-containing
amine acide readily available as free amina
acids or as salts, both acid and basic. Pre-
ferably the acid salts, especially the halogen
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acid salts, such as the hydrochloride, are
utitized. For most purposes the desired Havor
quality is achieved by the use of from about
0.2% to abour 209% by weight of each of
these amino acids as free acids or as salts,
or a combination of them totalling the same
proportion by weight based on the total
weight of the liguid composition. Usefsl pro~
ducts may be obtained using somewhat greater
or lesser amouats.

For pork flavored compositions, the sulfur
containing amino acid of choice iy methionine
which alse may be used as the free acid or as
an acid or basic salt, The proportion used
is the same as in the production of beef
Havored substances with cystine, cysteine or
their sals.

The inorganic sulfur-containing compounds
include sodium sulfhydrate and sodinm sulfide.
Instead of seditum compounds, corresponding
compounds of potassium, calcivm and zmmo-
nium or substituted ammenium may be sub-
stituted, Any such compound employed shoutd
be capable of reacting to give the desired
meaty noie.

Organic sudfur-containing compounds use~
ful in the practice of this invention include
methyl mereaptan, ethyl mercaptan and propyl
mercaptan, dimethyl sulfide, dimethyl disal-
fide, and methyl ethyl sulfide.

Useful products can be obtained using some-
what greater or lesser amounts of the sulfur-
containing amina acid or acids, but i should
be understood that the preferred smounts of
sutfur-containing amine acid in the composi-
tions &s defined above are over and above the
amounts of these aclds or any of them which
may be present efther free or combined in
the proteinaceous substance.

Varying smounts of other ingredients can
be employed to jmpart special notes to the
food compositions. Phenylalanine imparts a
desitable sweer tangy note snd fA-alanine s
TEst sweet note.

The compositions of this invention can be
employed as lHquids, ie, dispersions or solu-
tions, or as dried products. Drying may be
accomplished by any convenient method.
Spray drying is particularly effective.

We have found that carriers are usefdl in
extending the flavour of owr products when
prepared and utilized as dry  compesitions.
These carrfers do not appreciably diminish
the quality of the flavor, but they stabifize it
and increase the shelf life of the product, Poly-
saccharides such as gum awsbic are usefud,
as are mixiures of salts and suitable carbo-
hydrates such ss karaya, tragacanth or car-
boxy methy! cellulose and the like.

In a preferrsd process an aliquot of the
liguid composition is dried and the flavor
solids content of the composition determined.
As amount of carrier substantially equal to
the calculated solids content of the lguid
composition is added thereto and the mixiure

dried, preferably by spray drying. Alterna-
tively, an amount of carrier substantially equal
to the weight of the originul dry ingredients
is added to the Hquid composition after reac-
tion of the ingredients, and then dried. The
preferred amounts of carrier are from sbout
0.5:1 to about 2:1, based on the solids con-
tent of the liquid mizture,

The following examples of edible sub-
stances illustrate the manner in which we
now prefer to practice our invention. fr is
w be understood that this Inventicn is net
to be considercd as limited thercto, except
as indicated im the appended claims. In
the Examples, the various ingredients are
listed in parts by weight.

Exameir 1

The following ingredients were reflimed for
four hours. The resulting mixture was then
aged for three days and an afiquot withdrawn
and dried. Based on the weight of the dry
solid product ebtained, sufficient gum arabic
was added o the bath tw provide 2 compesi-
tion containing one part by weight of flavor
solids and one part by weight of gum arabic.
The composition was spray dried to produce
2 beef favoured product.

70

75

8¢

85

90

L - cysteine hydrochloride

.88

Carbohydrate - free vegetable pre-

tein hydrolysate
Thismine bydrochloride
Water

30.94 95
.88

67.30

Bxampig 2
The following ingredients with the excep-
tion of alcohol were refluxed for three hours.
The mixture was cooled and the alcohol was
added. The liquid product obtained therehy
had an intense beef flavor:—e
L-cysteine hydrochloride
Thiamine hydrochioride
Carboltydrate ~ free vegetable pro-
tein hydrolysate
Water
Palmitic acid
Glutamic acid
Potassiom chloride
Dibasic porassium phosphate
Dibasic ammordum phosphate
Phosphoric acid
Calenmn  laciate
Alcohol

5.44
5.08

15.19
30.05
35
53
A4
35
211
30
18
20.00

Examrere 3

The following ingredients were refluxed for
three hours, An sliguot was withdrawn and
dried to obtain a dried product. Based on the
weight of this dred product, sufficient’ gum
arabic was added to the batch to provide a
composition containing one part by weight
of flavor solids and ome part by weight
of gum arabic. The mixture was spray dried
to produce a product having the flavor and
aromsa of pork.
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Water 7783 L-cysteipe hydrochloride 132
Dibasic ammonium phosphate 1.28 Carbohydrate-frec vegetable pro~
Monosodiam glutansate 1.00 ein-hydralysate 44.05
Potassium chloride 23 Thismine hydrochloride 1.32 65
5 Phesphoric acid 20 Beta algnine 50
Dibasic potassitm phosphate 20 Water 53.31
Calcinm lactate 10 ExaMpLy 8
Lard 320 The following ingredients were refluxed for
Ammenium bicarbonate 1.00 four hours, aged three days and spray dried 70
10 Methionine 20 to produce a dried product having a beef
Carbohydrste-free vegelable pro- flaver:
tein hydrolysate 15.02 Water 53.74
Dibasic ammonium phosphate 1.06
) FxamreLe 4 _ Thiamine hydrochloride 63 75
The following ingredients were refluxed L-cysteine hydrochloride 27 ;
15 for two bours and spray dried 10 produce a Potassium chloride 27
product resexabling chicken in flavor:—— Phosphoric acid (85%) 21
Dihasic ammonium phosphare 1.01 Dibasic petassium phosphate 21
Monosodium glutamate 84 Calcinm -{actate 10 80
Reta alanine 84 Salt 530
20 Glycine 51 Beef fat 21.20
Palmitic acid 34 Carbohydrate-free vegetable pro-
Betaine 34 tein hydrolysate 17.54
Ascosbic acid 17
Choline chloride 17 ExaMpiy 9 85
25 Dibasic potassium phosphate J7 The foilowing ingredients were reflured
Potassium chioride 37 Sor three hours, aged for three days and spray
Glutamic acid 34 dried using sufficient gum arabic to provide
L-cysieine hydrochloride 26 a compuosition containing 1 part of gum arabic
“Thismine hydrachloride 05 and one part flavor solids. The resulting dry o0
30 Water 8539  produce had a flavor closely rescmbling that
Carbohydrate-free vegetable  pro- of natural beef.
tein hydrolysate 940 ~cysteine hydrachloride 66
Carbohydrate-frec vegetable pro-
EXaMPLE § tein hydrolysate 23.20 95
The following ingredients were refluxed for Thiamine hiydrochloride .66
35 five hours, aged for three days and spray dried Water 78.48
1o produce a product baving a beef-like flavor:
L-cysteine hydrochloride 1.75 Examrre 10
Carbohydraze ~ free vegetable pro- The following ingredients were refluxed for
tein hydrolysate 29.31 three howrs and thereafter sufficient gum 100
40 Beta alanine 30 srabic added to provide a composition having -
Thimsine hydrochioride 178 one part by weight gum arabic and ene part
Water 66.69 by weight Havor solids. The composition was
spray dried w produce 2 preduct having
ExaMPLE 6 flavor resembling that of park. 105
The following ingredients were refluxed for Dibasic ammonium phosphate 1.28
45 four hours, aged for three days and spray Monesodiom  glutamate . 1.07
dried to produce a dry solid having a beef Potassium chioride 27
favor. Before spray drying 1 part of sodium . - Phosphoric acid 22
chioride was added. : Dibasic potassium phosphate 22 1o
L~cysteine hydrochloride 171 Calcium lactate a1
50 Carhohydrate-free vegetable pro- Lard 343
tein hydrolysate 28.63 Armmoninm  bicarbonate 1.07
Thiamine hydrochloride 1.71 DL Methionine 22
Water 6795 Water 8366 L5
Cazhohvdrate-free vegetable pro-
ExaMPLE 7 tein hydrolysate
55 The following ingredients were refluxed
for four hours, aged for three days and spray Fxamere 11
dejed to produce a solid product having "The following ingredients were vefiuxed for
2 beef Havor. Pefore drying sufficient gum  twe hours and thereafter sufficient gum atabic 120
arabic was added to provide a composition  added 10 provide a composition containing
&0 containing 0.5 parts gum arabic and 1 part two parts gum arabic and one part flavar

flavor solids.

solids by weight. The composition was spray

.
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dried to produce a dry product with a flavor was added to provide & composition contain-
resembling that of chicken. ing one part by weight of favor solidy and

one part by weight of gum arabic. The com~
Dibasic ammonium phosphate 81 position was spray dried w produce a beef
Monosodium glutamate 67 flavored product, 63
5 Beta alanine 67 L-cysteine hydrochloride 12
Glycine 41 Carbohydrate-free vegetable pro-
Palnsitic acid 27 tein hydrolysate 30.94
Betaine 27 Thiamine hydrochloride 28
Ascarbic acid 14 Water 67.46 70
10 Choline chioride 14 It has been found that inorganic sources
Dibasic potassium phosphate 14 of sulfur notes can be used to replace cysteine
Potasstum chioride J4 hydrochloride and similar amine acids in the
Ghuamic acid 28 above Examples, Such resulting compositions
L-cysteine hydrochloride 21 ate edible, and are constituted as are the com- 75
15 Thiamine hydrochioride £05 positions above, They are products of sulfur-
Water 69.80 containing inorganic material and & protein-
Pork meat 26.00 aceous substance,
Examples of such use are as follows: —
Examers 12
The following ingredients were refluxed for Esamprz 16 80
20 two howrs and sufficient gum arabic sdded to  The following ingredients were vefluzed for
previde a composition contsining one part four hours: ,
gum arabic and one part flaver sclids by Sedium sulfhydrate .88
weight. The composition wes drum dried to Thismine hydrochloride .88
produce 2 dry product with a flavor resembl Carbohydrate-free vegetable pro- 85
25 ing beef. tein hydrolysate 30.94
L-cysteine hydrochlorida 2.00 Water 67.30
Thiamine hydrochloride 2.00  The composition was spray dried to pro-
Water 67.00 duce 2 product with a beef flavor.
Meat protein concentrate 2980
e ExambLE 17 90
30 Bxamprr 13 - The following ingredients were refluxed for
The following ingredients were refluzed for two hours:
four hours and sufficient gum arabic added to Sodium sulfhydrate .58
pravide 3 composition containing one part gum Thismine hydrochloride 58
arabic 2nd one part favor solids by weight.  Water 6730 95
35 The composition was spray dried to produce Carbohydrate-free vegetable pro~
a product with a Havor resembling that of heef. tein hydrolysate 30.94
L~cysteine hydrochloride .88 The composition was spray dried to pro-
Thiamine hydrochloride 88 duce a product with a beef fiavor.
Water 67.30
40 Carbohydrate-frec vegetable pro- ‘ Examprx 18 190
tein hydrolysate 30.94 The following ingredients were refiuzed for
twe hours:
Examprre 14 Sodium sulfide .88
The following ingredients were reffuxed Thismine hydrochioside .88
for four hours and sufficient gom srabic added Water 6730 105
45t provide a composition containing one part Carbohydrate-free vegetable pro-
gum arabic and one part favor solids by tein hydeolysate 30.94
weight. The composition was spray dried to Fhe cm;xgﬁsitiaﬂ. was spray dried 1o pro-
produce g product with a flavor resembling duce 2 produce with a beef Havor,
that of chicken. In order to give a cooked note to the beef 110
50 L-cysteine hydrochloride 72 or other flavors in the above Examples to
Thiamine hydrochloride .88 produce flavors which suggest cooked pro-
Water 6746 ducts, such as baked, roasted or toasted pro-
Carbohydrate-free  vegetable -pro- ) ducts, we have found that suck notes may be
tein hydrolysate 30.94 produced by hesting the proteinaceous 115
material and amino acids with dihydroxyace-
55 Exampre 15 tone er pyruvic acid or pyruvic aldehyde. As
The following ingredients were refluxed Examples of this we give the following:
for four howrs. The resulting mixture was
" then aged for three days and an aliquor with- Examery 19
drawn and dried. Based on the weight of the The following ingredients were refluxed for 320
60 dry product obtained, sufficlent gom arabic four hours:
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L-cysteine hydroclioride 88 above Exam;giles an equivalent amount of a
Thiamine hydrochloride .88 substituted thiazole may be used.
Carbohydrate-free vegetable pro- The composition of this invention may be
N tein hydrolysate 3100  used for imparting a meat-like flavor 1o meat- 65
°5 gfater 67.00 lesg edibigh cox;positio?s, and may be used to
yravic aldehyde 0,50 enhance the Havor of meat-containing com-
The composition wss spray dried to pro- positions. The compositions of this invention
duce & product with a beef flavor with a M2y be incorporated in soups and soup mixes,
. roasted type note. casserale dishes, canned and frozen vegetables, 70
0 aning;ﬂ and pet foods, sauces, gravies, stews,
: Fxampre 20 simulated meat products, meat spreads and
. The following ingredients were refluxed dips, bakery products, and replacement for
* fox four hours: beef extracts and the like. In these applications
Pyravic acid 24 the flayor composition of this invention is usu~ 75
" Water 67.00 ally combined with spices, condiments, mono~
15 Carbohydrate-free vegetable pro- sodium glutamate, Water, flour, fats, or other
tein hydrolysate v i 31.00 edible products or favoss.
Thiantine hydrochloride 93 Some of the applications of the composi-
Lcysteine hydrochloride ‘28 dions of this jnvention are illusirated by the 80
© The composition was spray dried to pro- Jotlowing Examples: —
20 duce a product with a beef flavor with 8 ,
’ Brampre 23
roasted type note. A beef bouilion cake formulation was made
H < L4 s, . IS
A typical “pan drippings” note is added containing the ingredients listed, in  the
to the beef flavor of the above Examples gmounts shown:— 83
. by the addition of animal tallow. This note - Ingredi i
25 0 v I Ingredient Gms/Unit .
is 4 very desirable one. In addition, animal Salt {180 =~
tallow when wmsed directly in the reffuxing  The spray dried flavor of Example
_procedure or in the subscquent spray drying 13 6.50
has the ability to trap meat flavor volatiles Gelatin (180 bloom) g40 90
” zesulting in an improved overall flavor with  Mono-sodfum glutamate 0.20
. an increase in the total Havor intepsity. Brown.coloring 0.01
FxamoLs 21 .-I-(;)?rarﬁc powder 0.04
The following ingredients were refluxed epper; ground ____.G'Ol
) for four hours: ' Towal 296 95
5 g;ater . 3824 A bouillon cube will weigh from 4 to §
—G;{} t§=_§‘” o . 2800  grams. One cube is wsed with 6 ounces of
Eeig gvéiz{;;;:fe vegetable pro- 2100 boiling water.
iy : F
L-cysteine hydrochloride 88 A beef gravy ‘;?;M gﬁez%y formulating a 100
- 4 Thiamine hydrochloride 88 grayy flavor composition of the ingredients
The composition was spray dried to pro-  ang in the amounts indicated: —
.gucc a_product with g beef flavor having 2 Ingredient Gms/Unit
pan drippings™ note. Cornstarch 10.50
ExampLE 22 The3 spray dried product of Example 105
: ' 12 .
’ The following ingredients were reflaxed ~  Caramel color 338
45 for four hours and aged three duys, and suffi- Garlic powder 05
cient gum arsbic was added to provide a - White pepper 03
. composition c?lgiining :ln:: part of gum agabic Salr 192 110
10 onme part of Havor solids by weight, Sufti- Meno-sodi
. - cjent water was added for emulsification. The ono-sodinm ghismme “.33
50 emulsion was then spray dried to praduce 2 i 16.00
. product v.:ﬁh a flaver gsemblmg pork, To one wnit of gravy flavor concentrate, 8
. Lecysteine hydrochioride 80 ounces of water were added, and the mixture
Thismine hydrochloride 80 was stirred thoroughly to disperse the ingredi- 115
: Carbohydrate-free vegetable pro- ents; brought to & boil, simmered for one
55 - tein hydrolyzate 20.00 minate, and served. This “meatless ¥ gravy .
© Tallow . 77.46  showed excellent beef flavor.
Palmitic acid 30
Qleic acid 44 ExaMpLE 25
L-leucine 10 A soup was made by adding 22 ounces of 120
60~ Methionine 10 - water to the recipe given in Example 24

LI

o)
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ExAmpLE 26
A shaker composition for enbancing the
-flavor of meats was prepared from & varicty
of flavors. A powdered composition to en-
hance 2 ham fiavor was made of ;1 —

Ingredient o, Composition
Ham spices 235
Mopo-sedivm  glutamate, . find
grind 25
Salt, fine grind 550
The spray deled flaver of
Example I3 400
100.0%

Examerr 27
A beef noodle soup was prepared by mixing
together:

Ingredients Gms fUnit
Balt. 5.00
The spray dried flavor of Example
13 3.00
Gelatin (188 bloom) 100
Mono-sodium glutamate ]
Caramel color A0
Garlie powder 10
‘White pepper, ground 06
Mixed vegetable pieces 36.00
45,96

Three cups of water were added to the sbove
mixture; and the miz was brought to a fol
bail, simmered for five minutes, and was then
ready to serve.

WHAT WE CLAIM IS:—

1. A process for preparing an edible com-
position characterized by

{a) reacting, at temperatures sbove 35° G,
and in the absence of mono-saccharides, acyc-
He aldehydes, furan compounds aad fraction~
ated liguid wood smoke, g0 as fo obtain a
megty-Javoured reaction product, a mixture
containing as the cssential reacting ingredi-
C1ts.

{1} a proteinacesus substance, or tmixtures
of such proteinaceous substances with

(2} = sulfur-containing compound which is
an organic compound having the formula
RST, where R is an amino acid group or a
lower alkyl group and T is hydrogen, & lower
alkyl group or the group —SR; or hydrogen
sulfide; or a sulfide or s suifhydrate of an
alkali metal, an alkafine earth metal, an
ammenim group or a substdtuted ammonium
group; or mixtures of these sutfur-containing
compounds (3 lower alkyl growp containing
from 1 to 6 carhon atoms).

(b) and, i desired, and in any order doing
one or more of the following:

(3} concentrating the resulting product

{4} aging the resulting product

(5} adding at any stage or stages of the
process additional materials, including sol-
vents, thickeners, carriers, flavouring or

-aroma-imparting ingredients, or mixtures of

these.

Z. A process according to cfaim 1, charac-
terized by the fact that said proteinaceous
substamce is & protein, g protein hydretysate,
or mixtures of these.

3. A process according to claim 1 or 2,
characterized by the fact that said sulfur-con

taining compound is selected from cysteine,
- Cystine, methionine, the acid and hasic salts -

of these, and mixtures of these compounds,

4. A process according to any one of the
preceding claims, characterized by the fact
that said additional flavowring and aroma im~
parting ingredients include an acid salt of
thiamine, pyravie acid, pyravic aldebyde, di-
bydroxyacetonte, or mixtures of thess,

5. A process according to any one of the
preceding claims, charecterized by the fact
that thismine or & salt thezeof iy added during
the reaction in step (=)

6. A process according to any one of the
preceding claims, characterized by the fact
that said carrier is gum arabic,

7. A process according to any one of the
preceding claims, characterized by the fact
that the reaction s effected by heating the
agueous reaction mixture under reflux,

8. A process for preparing an edible com-
position substantially as described in any one
of Examples 1 to 22.

9. A process for enhancing the flavour and/

or aroma value of foods characterized by add~

ing to said food an edible composition pre-
pared by the process according to any ome of
claims 1 t0 8. -

10. An edible composition whenever pre-
pared by the process claimed in any one of
claims 1 to 9.

11. An edible composition, characterized by
the fact that it is produced by

(8) reacting, at temperatures above 35° C,,
and in the absence of mons-saccharides, acye~
e aldehydes, furan compounds and fraction~
ated liquid woed smoke, so as to obtain a
meaty-favoured reaction product, a mizture
containing as the essential reacting ingredi-
ents,

{1} a proteinacecus substance, or mixtures
of sach substances with

(2} a salfur-containing compound which is
an organic corapound having the formula RST
where R is an amine acid group or a lower
alkyl group, and T is hydrogen, a lower alkyl
group or the group —SR; or hydrogen sul-
fide, or a sulfide or a suifhydrate of an afkali
metal, an alkaline esrth metal, an smmoniun
group or a substituted ammenium group; or
mixtures of these sulfuc-containing compounds
{a lower alkyl group containing from 1 to 6
carbon atoms)

(b} and, if desired, and in any order doing
ome or more of the following:

(3} concentrating the resulting product

(4) aging the resulting product
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(5) adding at any stage or stages of the pro-
cess additional materials, including solvents,
thickeners, carriers, flavouring or aroma-im-
parting ingredients, or mixtures of these.

12. A composition according to chim 11,
characterized by the fact that said protin-
aceous substance is 4 protein, 2 protein hydro-
Iysate, or mixtures of these.

13. A composition according to claim 11
or 12, characterized by the fact vhat said
sulfur-containing componad is selected from
cysteine, cystine, methionine, the acid and
basic salts of these, and mixtures of these
compounds.

14. A composition according w claim 11,
12 or 13, characterized by the fact that said

additional flavouring and aroma imparting
ingredients include an acid salt of thiamine,
pyruvic acid, pyruvic aldehyde, dihydroxyace-
tone, or mixtures of these.

15. A composition according to claims 11
te 14 characterized by the fact that thizmine
or & salt thereof is added during the reaction
in step {8).

16. A composition sccording to claims 11
1o 15, characterized by the fact that said
carrier is gum arabic,
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COMPLETE SPECIFICATION
Flavouring Substance and Process for Producing the same

We, Kyowa Harro Kosvo Co. Lo, of
4, Ohtemachi l-chome, Chiyoda-ku, Tokyo,
Japan, a Corporation duly organised and
existing under the laws of Japan, do hereby
declare the iovention, for which we pray
that 2 patent may be grunted to ug, and
the method by which it is 1o be performed,
to be particularly desoribed in and by the
following statement: —

The present invention relates to a favor~
ing substance having a natural cooked meat
flavor. ‘'This invention also concerns & pro-
cess for renovating anfmal fat so as 1o make
it suitable for re-extraction of flavoring sub-
stances, More particufarly, the invention is
directed to flavoring substances and a pro-
cess for producing the same from mixturcs
comprising amine acids or from animal fat.

Many investigations have been carried out
on the origin of the flavor of cooked meat.
Tt has been thought that such a flaver is
produced by a complicated chemical change
in which sugars such as glucose, ribose, amino
acids such as alanine, S-slanine, serine,
feucine, isoleucine, glycine, glatamic acid,
creatine, histidine, very smell smounts of
organic compounds contwipivg sitrogen and
sulfur, the constitution of which has not been
determined, and phosphoric acid esters such
as inosinic acid psrticipate.  However, the
actual substance which originates the favor
or the mechanism of its generation has never
been accurately or completely explained.

In theroughly investigating the substance
which originates the flavor as well my the
mechaniste of ity generation, the present in-
ventors at first studied the flavor character
istic of corned beef, a food which s in
extensive pemeral use.  Fresh corned beef
taken out from a can was ground as finely as
possible by a mixer and divided into a fat
part and a protein part by repeatedly ex-

(Pri, T e

wacting with ethyl ether in order to pursue
the fate of the flavor, Tt was found that the
greater part of the flavor characteristic of
the corned besf was transferred into the fat
part and that, significantly, only a week
boiled beef flavor rersined in fhe peotein
part.  Furthesmore, it was found that the
original characteristic flavor was reproduced
by adding the fat part, in which the greater
part of the flavor was contained, to the meat
part of the extraction residue. This fact
shows that the said flavor iz not changed by
the procedure of ether extzaction and, more-
gver that the Havor of corned beef originally
exists in the fat part thereof. Moreover,
as the result of repeatedly estracting the fat
part containing the main substance of flavor
after the removal of ether under reduced
pressure with hot water, only a slightly wesk
meat extract flavor is obtained, while the
flaver characteristic of corned beef remains
glmost completely in the fat part.  "This
suggests the hypothesis thar the accepted
theory that fat scarcely participates in the
generation of the flavour or cooked meat is
not correct.

It is believed that experiments such as the
ene described above show that the fat con~
tained in the starting material becomes an
important factor in the generation of flavor.
Thus, it is believed that & main part of
the flavor of corued beef, a representative
flavor of cooked meat, exists inseparately in
a close relationship in the fat part. In
order to confirnx this fact, s mixture of the
above-mentioned various amino acids, an
aqueous concentrated solutlon of glacose and
a small amount of phosphoric acid were
added to beef tallow and heated at 120°C.
in an sutoclave. A remarkable cooked meat
flavor was produced. On the contravy, when
beef tallow as heated by a similar procedure
but without the additicn of any of these
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compounds, only a weak characteristic fat
odor was obtained.

When an agueons solution containing anine
acids, ghicoss and phosphoric acid without
beet tallow was similarly heated, a flavor
suggestive of delicious food was obtained,
but a cooked meat flavor was not produced.

Hence, it is apparent that the existence
of animal far is effective for the production
of a cocked meat Aavor and, ferthermore, it
is thought that the snimal fat takes part in
the respective flavor characteristic of the

rticular kind of animal

Thus, the present invention has evoived as
a resalt of 2 thorough investigation on the
substances which originate cooked meat favor
and the mechanism of its goneration,

Accordingly, ene of the objects of the pre-
semt invention is to provide 2 favoring sub-
stance having a natural cooked meat flaver
and a process for producing the same,

Another ebject of the present Invention is
to provide a process for producing a flavoring
substance capable of giving & natural cooked
meat favor by the use of animal fat.

Stiil ancther object of the present invention
is to provide a process for renovating gnimal
far after the extraction of favering substances
therefrom so a5 to reproduce from the fat
a flavering substance having a patural cooked
meat fHavor which closely resembles that
obtained from fresh animal far

Yet anovher object ¢of the present invention
is te provide 2 flavoring substance having 2
natural cocked meat flavor and 2 process for
producing the same which may be caprisd out
efficaciously and readily.

These and other objects and advantages
of the present invention will become apparent
to those skilled in the ar from a considera-
tion of the following specification and claims.

In accordance with the present invention,
it hes heen found that mixtures of G, Gy,
saturated snd unsaturated fatty acids, esters
thereof and a very small amount of thiamine
compounds are effective for producing a
cooked meat flavor. When mixtures of G,
G, saturated and unsaturated fatty acids,
esters thereof or substances containing them
and a very small amount of rhiamine com-
pound are added to amino acids, sugars and
phosphoric acid  esters and then heated
together, a flavoring substance Is cbuained
having & cooksd mcat flavor. Morcover, it
has heen found that a desirable favering
substance may be extracted from spent animal
fat after it has been heated with an aguesus
concentrated sofution of amino acids and
sugars, phosphoric acid or phosphoric acd
esters and a very small amoumt of thiamine
compounds.

Thus, pursuant to this invention, 1t has
been found that the existence of a wery small
amount  of thizmine compounds gives &
significant effect on the generation of 4 cocked

mest Havor. This is demonstrated by the
following experiment.  Beef tallow, lard,
chicken fat and whale fat were added to an
agueous solution of amine acids, sugars, 2
small quantity of phosphoric acid and a very
small amount of thiamine tetrahydrofurfaryl
disulfide and then hested with stirring in
an sutoclave, The effect of the flavor peo~
duced by these various animal fats was then
examined. The results of this experiment
are shown in Table 1, demonstrating that the
addition of thiamine compounde is effective
for generating 2 cooked meat flavor,

Tasie 1
Kinds of animal] Flavor produced
fat
‘Beef tallow Copked beef flavor
Yard Pork bone soup flavor
Chicken fat Chicken soup favor
Whale fat Whale bacon flavor

Thiamine hydrochloride or thiamine com-
ponnds known ag active vitamin B, as well
as thiamioe tetrahydrofurfury! disslfide show
ahmost the same effect for the generation of
a cooked meat flavor, Nucleotides such as
inosinic acid, eytidylic acid, widylic acid and
phosphoric scid have an entirely similar effect
for the generation of cooked meat flaver.

A greater part of the cooked meat flavor
can be extracted by repeatedly extracting the
thus prepared hested product with & small
amount of hot water. Only the comed beef
flavor remgins in the fat past of the extract
residue.  This shows that the favoring sub-
stance t0 give a cooked meat or maest extract
flavor can be produced by extracting the
heated product with hot water.

As described above, the present inventors.

have found that the existence of animal fat

iz an importeat factor for the production of

a cooked meat favor. Based on this factor,

it has further been found thet the production -

of cooked meat favor origisares in the free
fatty acids produced by heating animal fat
with an aqueons sclution of phosphoric acid.

Specifically, a dilute phosphoric acid solu-
tion prepared by dissolving 0.05 gram of
phosphoric acid ip S.ml. of water was added
te 10 grams of beef tallow, one of the animal
fats, and the mixture heated at 120°C. in
an awroclave.  Subsequently, the fat fracden
was examined by paper chromatography.
Respective clear spots coincident with the
existence of stearic acid, palmitic acid and
oleic acid were detected.  From these ex~
perimental results, it may be postulnted that
higher fatty acids produced by hydrolysis
themselves participate in the resction and,
furthermore, that the decomposition reaction
by cleavage at the position of the double bond
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participates in the production of the favor-

m% substazice,

1 erder to confirm the latter proposal, the
present invemtors have examined the flavor
of the product obtained by adding higher fatty
acids such as palmitic acid, steatic acid, sleic
acid, linolelc acid, singly or in mixtures of
twe ¢r maore, to an agueoyss conceutrated solu-
tion containing one or more than ene amine

acid such as F-alanine, DL-alanine, DL-
sexing, Lefevcine, L-isoleucine, glycine, I~
gutamic acid, creating, histidine, a small
amount of glucoss, & very small amount of
thiamine tetrahydrofucfuryt disulfide and 2
smail amaunt of phesphoric acid and then
beating: with stirring in a;o autoclave. The
results. ape shown din Tahle 2.

TABLE: 2

Fauty acids added

Flavor produced

Stearic acid.
Palmitic acid

Olefc acid
Mixture of palmitic acid

and aleic acid
Linaleic acid

Mixture of stearic acid
palmitic acid, oleic
acid and linoleic acid

Slight caoled meat flavor
A little cooked. meat

flavor with fragrant favor
A lirde cooked meat

flavor with fragrant Savor
A little cooked meat

flavor with fragrant flavar
Fragrant flavor with &

little fat odor
Covked meat flavor

From these results, it can be seen that the
main substance giving 2 cooked mest fHlavor
is the fatty acids.

The present invention also includes & pro-
tess for preducing a flavoring substance by
the wse of snimal fat as the substance con-
iaining the fatty acids and the esters there-
of. Aanimal fat prodaces free fatty acids and
their esters when heated with an aqueous
phosphoric acid solution. Beef aliow, lard,
chicken fat and whale fat are suitable ex-
cmplary animal fats. In the case of using
animal fat as the souree of Gy, Gy, saturated
and unsaturated fatty acids and the esters
thereof, it is economical and desirable to re~
use spent animael far after the separation
therefrom of flavoring substances, this being
another embodiment of the present énvention,

The greater part of the Havoring com-
panent is extracted by adding animal fat to a
mixture confaining an aqueows concentrated
solution of amino scids end sugars, 2 small
smenat «f phosphoric acid or phosphoric acid
esters and & very small amount of thiamine,

heating this mixture and then cxtracting the

reactant with hot water. In re-using the
wesidial animal fat after the production of
flavoring substances according to this pro-
cess under the same conditons, the Havor
produced is just like the flavor of preserved
food which has been Doiled down in  beef soy
sauce and hes lost its fresh copked mcan
favor. However, the difference in strength
of flavor is not recognized between fresh
smimal fat and the residual animal fat in an

examination by dilation of the flavoring sub-
stance produced. This shows that fresh animal
fat and spent or residual animal fat scarcely
differ in the amount of favoring component
produced. It ds reasomable to thus consider
that the main component in animal far which
reacts with amino acids, sugars or thiamine
compounds added in the presence of a small
amount of phosphoric acid is the decomposi-
tics product obtained by heat~decompaesition:
under these reactivn conditions. Moreover,
i is also considered that the component which
is ot contained. in the decomposition of re-

covered animal fat exists én the decomposition.

product of new animal far and that the
different flavors produced between the new
animal fat and re-used animal fat which has
been recovered are caused by the same com-
ponent,

In the present invention, the favoring sub-
stance giving a cooked meat flavor which
remarkably resembles that obtained from new
animal fat is produced by adding extremely
small amounts of volatile = or S-dikerones
such as  diacetyl, acetylpropionyl, acetyl
butylyl or volatile «- or f-keto-alcohols such
as acetoin, acetylethylcarbinol, acetylprapyl-
carbinel to the spent or already extracted
animal fan

The foliowing examples are. given merely
as ihwstratve of the present fnvention and
are not to be considersd 2 Hmiting. Undess
otherwise noted, percentages set forth
throughout this disclosure are by weight
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Examrie 1

1.4 g of B-alenine, 028 g of D1.-sering,
0.18 g of Di-alanine, 0.08 g of L-~leucing,
0.04 g of L-isoleucine, 004 g of glycine,
0.03 g. of L-glutamic acid, 0,15 g. of creatine,
0.1 g. of histidine, 0.5 g of ghucoss, 0.005 g.
of thizmine tetrahydrofurfuryl disulfide and
0.05 g. of phosphoric scid were dissolved in
20 ml of distilled water,  Then, 4 g of
stearic acid, 1.8 g. of palmitic acid, 3.3 &
of oledc acid and 0.2 g of Haokedc scid were
added therete. The resultant mixture was
then heated with stirring at a pressure of 0.5
atmosphere and a temperature of 120°C. for
two hours in an autoclave and subsequently
sufficiently cooled. The unreacted portion of
the mixture solidified in the upper part there-
of and was filtered. After dilution by 500
fold, » fsvoring substance having a remark-
able cocked meat flavor was obtained,

EXAMPLE 2

14 g of S-alanine, 0.28 g. of DL -serine,
0.18 g of DL-alanine, 8.8 g of L-leucine,
0.04 g. of Leisoleucine, 0.04 g of glycine,
0.03 g. of L-ghutamic acid, 0.35 g. of creatine,
0.1 g of histidine, 0.5 g of glucoss, 0.005
g. of thiamine tetrahydrofurfuryl disulfide,
0.05 g of phosphoric acid and 20 ml of
distifled water were added to 5O g. of beef
rallow. The mixnre was heated with stirring
at 0.5 atmosphexic pressure and at 120°C
for twe hours in an autoclave, After dilu-
tion by 500 fold, 2 Savoring substance having
a rematkable cooked beef #Havor was pro~

duced.
EXAMPLE 3

1.4 g of B-alanine, 0.28 & of DL-serine,
0.18 g of DL-alapine, 0.08 g of L-leucine,
0.04 g of L-isoleucine, (.04 g. of glycine
0.03 g. of L-glatamic acid, 0.15 g, of creatine,
0.1 m. of histidine, 0.5 g. of glucose, D.OOY g
of thiamine tetrahydrofurfuryl disulfide, 0.05
g. of phosphoric acid and 20 ml. of distilled
water were added to chicken fat, The mix-
wre was heated with stirring at 0.5 atme-
spheric pressure and at 120°C. for two hours
in an autoclave. The resultant product was
extracted with 100 ml. of hot water five times,
snd the water layer extracted was concen-
trated under vacuum to give a tetal vokune
of 20 mb.  After dilution by abour 6,000 fold,
a flavoring substance having a remarkable

“chickén soup Hevor was obtained.

Examriz 4

1.4 g of S-alanine, 0.28 g of DL-serine,
(.18 g of DL-alanine, 0.08 g of L-leucine,
0.04 g of L-isoleacine, 0.04 g. of glycine,
0.03 g. of L-glutamic acid, 0.15 g. of creatine,
0.1 g. of histidine, 0.5 g. of ghcose, 0.005 &
of thiamine tetrahydrofurfuryt disulfide, 0.05
g. of phosplioric acid and 20 ml of distilled
water were gdded to S0 g of beef tallow.
The mixture was then heated with stirring

¢ribed above.

gt 0.5 atmospheric pressure and 120°C. for
two hours in an autoclave. Subsequently,
the rcactant was extracted with 100 ml of
hot water five times, and the flavoring sub-
stance produced was removed by extraction.

To 40 g, of the residual fat part, 0.001
g of diacetyl was added as well as the
same amounts of the varfous components
named hereinsbove. The mixture was then
heated under the same conditions as des-
Thereafter, the reactant was
extracted with 100 ml of hot water five
times, and the extracted water layer was
concentrated under vacuum o an amount
of 20 ml. A flavoring substance was there-
by produced having a cooked beef Havor

EXAMPLE 3

0005 g of acetoin (methylacetylcarbinol)
was added to 50 g of chicken fat used for
the production of chicken soup Ravoring
substances, Also added thereto were 14 g
of B-alanine, 0.28 g of Dl-serine, .18 g
of DL-alanine, 0.08 g. of L-lencine, G.04
g. of L-isoleucine, 0.04 g. of glycine, 0.03
g of Lglutamic acid, 0.15 g of creating,
0.1 g of histidize, 0.5 g. of ghucoss, .005
g. of thiamine tetrahydrofurfuryl disuifide,
0.05 g of phosphoric acid and 20 mi. of
distitled water. The mixture was heated with
stirring &t 0.5 atmospheric pressuwre and
126°C. for two hours i an gutoclave. The
reqctent was cxtracted with 100 mlb of hot
water five times, and the extracted water
layer was concentrated to give a total amount
of 20 ml After dilution by 1,600 ¥old, a
fiavoring - substance giving a remarkable
chicken soup flavor was obtained,

WHAT WE CLAIM 18:—

1. A process for producing a flavoring sub-
stance having a cooked meat favor which
comprises adding a first mixture comprising
an aqueous solution of at Jeast one amino
acid, at least one sugar and a phosphorus-
coataining compound selected from the group

consisting of phosphoric acid, esters of phos-

phoric acid and mixtures thereof 10 st Jeast
one substance selected from the growp con-
sisting of G,y G, saturated and unsatursted:
fatty acids and their esters and mixtures
thercof, heating the resultant mixture, and
then separating the unteacted portion of the
heated mixture, thereby obtaining a flavoring
substance having a conked meat flavor. i

2. The process of Claim 1, wherein a small
amount of at least one thiamine compound
is included in said first mixture.

3. The process of Claim 1, wherein said
amino acid is selected from the group com~
sisting of alamine, S-alanine, serine, Yeucine,
isoleucine, glycine, glutamic acid, creatinic
acid, creatine and histidine. :

4. The process of Clsim 1, wherein said
esters of phosphoric acid arc nucleotides.
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5. The process of Claim 4, wherein said
mucleotides are selected frem the group con-
sisting of inosinic add, cytidylic scid and
uridylic acid.

6. A process for producing o flavoring sub-
stance having a cooked meat favor which
comprises heating & minture corprising
animsl fat, an aqueous sohwtion of at Jeast
one amine acid, at least one sugar and a phos
pherus-containing compound selected from the
group censisting of phosphoric acid, esters of
phosphoric acid and mixtures thereof, and
then separating the resultant reacted substance
from the heated mixture, said substance hay-
ing & cocked meat favor,

7. The grmm of Claim 6, wherein a smidl
amount of at least one thiamine compound
is included in said mixture.

8 The procesy of Claim 6, wherein said
dmine acid is selected from the group con~
sisting of glanine, P-alanine, serine, leucine,
isoleucine, glycine, glutamic acid, creatinic
acid, creatine and histidine,

9. The process of Claimy 6, wherein said
esters of phosphoric acid are nucleotides,

1D, The process of Claim 9, wherein said
nucleotides are selected from the group con-
sisting of inosinic acid, cytidylic acid and
uridylic acid.

11. A process for producing a Havoring
substance having a cooked meat favor which
comprises heating a first mixtore comprising
anima] fat, an aqueous solution of wut feast
one aminge acid, at least one sugar and a
phosphorus~-containing  compound  selected
from the group consisting of phosphoric acid,
esters of phosphoric acid and mixtures there~
of, separating the resultant reacted substance
from the heated mixture, adding a small
smount of at Ieast ome compound selected

from the group consisting of volatile a-di-
ketones, P-diketones, w-ketcalcohols and j3-
ketogleohols and the commponents of said
agueons mixture to the spent snimal fat,
heating the resultant sceond mixture, separat-
ing the resultant reacted substynce from the
heated second mixture, and repestedly con-
ducting heating, extraction and recovery steps
a8 necessary to give a favoring substance
having a cooked meat flavor,

12. The process of Claim 11, wherein a
small amount of at least one thiamine com-~
poungd is included in said aqueous mixture,

13. The process of Claim 11 wherein said
amino acid is selected from the group con-
sisting of alanine, S-alagine, serine, [eucine,
iscleucine, glycine, glutamic acid, creatinic
acid, creatine and histidine,

14, The provess of Claim 11, wherein said
esters of phosphoric acid are nucleotides,

15. The process of Claim 14, wherein said
nucleotides are selected from the con-
sisting of inosinic acid, cytidylic acid asnd
uridylic acid,

16. The process of Claim 11, wherein said
v and QG-diketones are selected from the
group consisting of diacetyl, acetylpropiony}
and acetylbutylyl.

17. The process of Claim 11, wherein said
- and B-ketoalcohols are selected from the
group consisting of acetoin, acetylethyl-
carhine} and soetylpropylcarbingd,

18. The flavoring sebstance produced by
the process of Claim 1.

19. The flavoring substance produced by
the process of Claimi 6,

20, The Bavoring substance produced by
the process of Claim 11,

REGINALD W. BARKER & CO.

Printed for Hor Malesty’s Slationery Office by the Uourier Press, Leamington Spa, 1968, A
Publisked by the Patont Office, 25, Southampton Buildings, TLonden, W.C.2, from whick copies may he obbained.
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COMPLETE SPECIFICATION.
Meat Flavour.

We, Kvowa Haxro Kogye Co. L, of
4, Ohtemachi-I-chome, Chiyoda-ku, Tokyo,
Japan, a corporation organised under the
laws of Japan, do hereby declare the inven~
tion, for which we pray that a patent may
be granted to us, and the method by which
it is to be performed, to be particularly des-
cribed in and by the following statement ;-

This jnvention relates to a meut favour
composition and to a procsss for preparing
the same, More particularly, it relates to a
composition having a beck-like fragrance.
Fven more particularly, ithe invention re-
lates to a fragrance composition and to a
process for preparing the same on the basis
of :tihe Maillard reaction of ribose and amino
acids.

Many investigations have been made in
the prior art on the preparation of colored
substanges by the Maillard reaction of sac-
charides, especially those of glucose and
amino acids. Some of these have been put
to practical use, chiefly in the food industry
field. Fowever, there has been very litile
work done on the fragrance component of
the obtained Maillard reaction products. In
fact, most of the investigations have cen-
teredt only on the reaction with glucose {W.
J. Herz and R. S. Shallenberger, Food Re-
search, Volume 23, page 491 (1960). Thas,
the meai-like fragrance component has not
ag vet besn found.

The present inventors ressoned that there
was some relationship between the peculiar
fragrance component of cooked meat and
the combination of ribose, a saccharide con-
stituting the nucleic acid present in meat,
and the amino. acids which exist in meat.
Thus, they concluded that there was a possi-

{r'__!_‘_:__._v

bility of preparing a fragrance component
of this kind by utiliziey the Maillard reac-

tion of a saccharide, ribose and amino acids.
With this approach, the present inveniors
have investigated the fragrance component
of the resction products of ribose and each
of amino acids and their mixtures in detait
and, in accordance with the present inven.
tion, have found that the appetizing frag-
rance component peculiar to cooked meat is
formed in the reaction product of ribose-5-
phosphate and an amine acid or mixture of
amino acids.

Accordingly, ome of the objects of the
present invention is to provide an efficaci-
ous process for preparing a meat-like flavour
composition.

Another object of the present invention
is to provide a novel Havour composition,

A further obiject of the imvention is to
provide a flavour composition and a pro-
cess for preparing the same whick may be
carried out easily in an advauafageous man-
ner.

These and other objects and advaniages
of the present invention will become appar-
ent {o those skifled in the art from a con-
sideration of the following specification and
claims.

The reaction in accordance with the pre-
sent invention for producing a Havour com-
position is carried out by preparing an ague-
ous solution of a mixture of ribose-3-phos-
phate and an amino acid at an appropriate
concentration and heating this solution at a
temperature between 100°C. and 250°C. for
some time i an avtoclave. The Maillard
reaction is a non-enzymatic reaction which
oceurs between the amino group of an amino
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acid, a peptide or protein aud the hydroxyl
group of saccharides which are capable of
forming a ghicoside. The saccharide-amino
acid condensation is the first step of the re-
action, This is followed by a decomposi-
tion reaction by which varions volatile car-
bonyl compounds are formed. The obtained
volatile carbonyl compounds may coustitute
a part of the fragrance component in meat.

Tt has been found that the use of an or-
dinary saccharide such as glucoss or fruc-
tose does not give a meat-Hke fragrance
composition,

Suitable amino acids for the reaction are
lysine or a hydrolytic product of protein.
As pointed out above, reaction therewith is
carried out at a temperature between 100°C.
and 250°C. The preferred reaction tem-
perature range is between 150°C, and 180°C.

The reaction product has a slightly stiwu-
lative odor immedistely after the reaction.
However, it &5 aged for several days in
order to obtain the favorable and desirable
peculiar fragrance of meat. If the oblained
reaction solution is tightly sealed and frozen,
for example, in a refrigerator, it can bo pre-
served for several months, If it is subjected
to frecze-drying to obtain a dry powder, it
is even more preserved and can be easily
transported without deterioration quite CoB-
veniently.

With the recent development of the
chemistry of flavoring components, various
chemical seasonings have become popular
and are now essential in daily cooking.
Many people find it desirable to add artifi-
cinl favorable appetizing fragrance compon-
ents to their foods. The meai-like fragrance
composition according to the present in-
vention satisfies such desires, Thus, for ex-
ample, the fragrance of meat cooking can
be obtained by adding 2 small amount of
the herein described fragrance composition
to a soup or to a cooked solid food. More-
aver, the artificial meat which has recently
been prepared from various protein sources
can be even further improved to a mwre
perfect foodstufl by adding thereto the meat
flavour composition of the present invention.

The following example is given merely
as illustrative of the present invention and
is not to be considered as Hmiting. Unless
otherwise noted, the percentages therein are
by weight.

EXAMPLE 1
A starting solution is prepared by mixing
20 ml of a I0Y% agueous solution of di-
sodivm Deribosc phosphate with 80 mi. of
a 109 aqueous solution of a cassin hydro-
lysate. This solution is subjected to heat
restment at 150°C. for 30 minutes in an

autoclave with continuous stirring. The re-
action solution is taken ouwt of the aufo-
clave and kept at room temperature for five
days. The solution is then treated by freeze-
drving the same so as to obtain a fragrant
powder. :

Other suitable amino acids whick may be
used within the scope of the present inven-
tion for reaction with ribose-S-phosphate
imclude for example arginine, oruithine,

63

70

methionine, cystine and cysteine, lysine -

being, however, gencrally preferred.

The proportion of components to be util-
ized may vary within wide proportions.
However, it is preferred to react the ribose
compoenent in 2 proportion of 0.5 to 2 paris
byidweigbt per 1 part by weight of amino

acid.

WHAT WE CLAIM I§:~

1. A process for preparing a meat fla-
vour composition which comprises heating
ribose-5-phosphate with at least one amino
acid at 3 temperature between 100°C. and
250°C.

2. The process of claim i, further com-
prising the step of aging the resultant roae-
tion product for at least 24 hours.

3. The process of claim 1 or 2, wherein
said temperature of heating is between 150°
and 180°C. '

4, The process of claim I, 2 or 3, where-
in said ammo acid is lvsine.

5. The process of claim I, 2 or 3, where-
in said amino acid is a hydrolyzed protein.
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6. 'The process of claim 1, 2 or 3, where~

in sail amino scid is a casein hydrolysate.

7. A process for preparing.a moat-like
fragrance  composition which comprises
heating an aqueous solution of ribose-5-
phosphate with at least ons amino acid at 2
temperatiuee between 150° and 180°C. and
then aging the resulfant reaction product for
at least 24 hours. :

8. The process of clafm 7, wherein from
05 to 2 parts by weight of said ribose-5-
phosphate reactant is employed per part by
weight of said amino acié).

9. Fhe process of clafm 7 or 8, further
comprising the step of freeze-drying the re-
sultant aged product to obtain a fragrant
powder.

10. Process for preparing a meat flavour
composition substaptially as described in the
foregoing Example.

11. The meat flavour composition pre-
pared by the process of any preceding claim.

For the Applicants,
CARPMAELS & SFORD,
Chartered Patent Agents,
24, Southampton Buildings,
Chaneery Lane, London, W.C.2.

Printed for Her Majesty’s Stationery Office by Burgess & Son {Abingden), Ltd —1968,
Publishied at The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may bo obtained.
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COMPLETE SPECIFICATION
¥Edible Prodacts

We, UNILEVER Linirren, a Company regis-
tered under the laws of Gregt Britain, of Port
Sunlight, in the County of Chester, England,
do bereby declare the invention for which we
pray that g patent may be granted to us and
the method by which it is ro be performed, to
be particnlarly described in and by the follow-
INg SLATEINENT J ~

‘This inveation relates to ardficial flavouring
substances and to their preparation,

The invention provides # process for making
a flavouring substance by heating a mixture
comprising a carbohydrate and at least one
amine acid in the presence of a fatty material
under the condittons described below, the
carbohydrate being 8  monosaccharide or
capable of yielding a monosaccharide under
the zeaction conditions.

The carbohydeate may be a pentese, such
as ribose, arabinose or xylose, or & hexose, for
exainple ghicose. It may be advantageous o
use & mixture of carbohydrste which containg
either pentoses or hexoses or both.

Di-, tri- or poly-saccharides, or simple de-
rivatives of monce-, di~, tri or poly-saccharides
which yield 2 mone-saccharide under the con~
ditions of reaction, may also be used. Thus
iovert sugar or monoacetene plucose may be
wsedd as 2 suitable source of glacose and
methyl-riboside as 2 source of ribose.

The amino acid may be g single amino acid
0r a mixture of two or more amimo zcids. A
wide range of amino acids may be employed in
accordance with the invention. However,
phenylalanine and methionine tend to give un~
desirable Boral or potato-like aromas, while
iarge amounts of tyrosise and tryptophan may
also give rise to objectionabie odours.

Amine acid for use according to the present

invention may also be obtained by hydrolysis
of proteins of animal or vegetable origin.
Good results are obtined with acid- or
enzyme-liydrolysed whest gliten, soya protein
and casein.

Preferably the amino scid comprises cysteine

or cysting, or a derivative that will give rise
1o one of these amine acids under the reaction
condition employed. Such derivatives may, for
example, be salts, esters, hydroxy campounds,
peptides or proteins. Generally cysteine or de-
rivatives giving rise to cysteine are preferred to
cystine. A protein hydrolysate supplemented
with up to 20% cysteine yields a particularly
good flavour,

The taste, odour and colour of the product
are influenced by the xelative quantities of
amine acid and carbohydrate used. Although
the comporuads of the reaction mixture can be
used in widely varying proportions, an exces-
sive amount of carbohydrate may give rise to
excessive sweetness of flavour or may result
in carameliisation during heating at high tem-
peratares.

In one embodiment of the invention in which
the reaction is carsied out in the presence of
water we use the amine acid and the carbo-
hydrate in weight ratios betwean 2:1 and 2:5,
while optimal results may be obtained using
weight vatios between 1:1 and 1:2.

The fatty material may be g fat, an off, or
a higher fatty acid; the type of flavour ob-
tained is generally affected by the type of fatty
material used. For instance, lard may give rise
to_a cooked chicken flavour, while palmitic
acid may produce the favour of roast pork sad
oleic acid the Havour of roast mutton,

The type and inrensity of flavour produced
is alse inﬂztemd by the amount of fatty mater-
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jal present. The use of as little as 1%, by
weight of the farty material, calentated on the
total non-agueons constituents, may give 2
satisfactory  flavouring  substance,  but it
e preferred  that the resction mix-
ture, excluding amy water that may
be present, should conmin between 5%
and 40°%, by weight of the fatty mategial. If
desired, greater proportions of fat or farty acid
may be used.

The physical properties of the fatty material
employed wilt also influence the physical nat-
are of the flavouring substance. For example,
when it is intended to prepare a favour con-
centrate which is lquid ar room [CMpPerstire,
it will probably be convenient to use an oil
which is ¥quid at room temperature as the
fatty material; a fat which is solid at room
temperature may be used to prepate a solid
end product such as & gravy tablet.

The amount of water present in the reaction
sistare of amino acid, carbohydrate and fatty
material will infinence the character of flavour
product obtained. For example, the amount of
water present may suitably be 5 or even 15
o 25 times the amount by weighe of the total
carbohydrate. Amounts of up o 1,500 times
may occasionally be used.

Alternatively the reaction may be carried
out in the presence of smaller amounts 8f
even tmace amounts of water, This procedure
is preferable when the process is carried nut at
s high temperatuze; the resulting product se
obtained musy be substantially water-free,

Accordingly in a further embodiment of
+he fnvention the amino acid carbohydrate and
£ar are heated at a temperasure between 100°C.
and 140°C. in such a way that the mixture
after heating is substantially water-free. The
preferred xatios of aming acid to carbohydrate
in this process are from 2:1 to 2: 3.

The pH at which the reaction is cazried out
is not critical, although the pH of the mix-
sure at the end of the reaction must not be
alkaline. Xr is preferable to carry out the re-
action at a pH of from 3 1o 6.

Tt is desirable to stir the mixed reactapts
during heating in order o reduce the risk of
local overheating and to disperse the fauy in-
gredients. Vigorous stirring during heating misy
reduce the time required to complste dhe re~
action.

The reaction is preferably carsied out at &
tempersture between 60°C and 140°C; the
characteristics of the flavour obtrined may de-
pend on this reaction temperature. Thus, at
temperatures of 60° o 100°C, the Havour may
resemble boiled meut, whereas 8t MpErares
approaching 140°C, the flavour may be more
like roast or fried meat.

The reaction may be carried out by heating
the mixture under refiux for a siitable period,
which will depend upen the femperapure em-
ployed. At lower temtperatures for exampie
705C, & long heating time may be Recessary,

for example 24 to 30 hours. At higher e
peratures usually a short heating time is pre-
ferable, (for example 5 mimues to 4 hours)
since it js desizable that volatile favour com-
ponents should not escape oz be decomposed.
*Fhe selection of a suitable reaction time i
quite easily determined by simple trial.

The reaction may alse be carried out under
a pressure below or above that of atmospheric
pressure, in which cese the temperamue and
time of heating may be varied to suit the
ClrolEnstances.

The reaction products may be used as such
or they may be converted into powder by any
suitable method of drying, When spray-drying
is the method employed, it is desirable first
to disperse the fat with a suitsble emulsifying
agenc such as glyceryl monostearate, and then
1o mis it with an inert vehicle, such as com
flour or wheat fiour, which s suitable for use
in the spray-drying process. Alternatively an
inert vehiicle, for example toaswed flour may be
added to- the reaction product and the flavour-
ed powder so obtatned either with or without
further drying, muay be used directly as a gravy
powder or compressed to form gravy tablets
or tubes, In compressed form, favour de-
terioration is minfmized.

The Haveuring composition thus obtained
may be used fo prepare an excellent gravy
substitute by the addition of a suitable volume
of hot water.

The invention may also be performed in the
presence of the food product in which is is
desired to incorporate & savoury or meat-fike
favonr, Thus, for example, the amino acid,
carbohydrate and fatty material may be added
o the foodstuff in a can which i then sealsd
and sutoclaved. When carrying out the xeaction
by adding these reactants to & food product,
it may be necessary to add 2 small smount of
water, but generally such products will already
contain suficient water to enable the reaction
te proceed.

In a preferred embodiment of the inven-
tion further substances, for example ocnion,
may be added before the heating stage, By
<apion’ we mean ‘Spanish’ onions, spring onions
and other suitsble members of the genus
Allfum, such as garlic and leck and products
derived from them. An excellent gravy favour
concentrate may thus be obtained.

Further siitable substances that may be used
alene of in combination with onion are TOMARLG
carrat, celery, mustard and products derived
from them. A these substances may be used
in a fresh, pickied or powdered form. Spices,
for cxample bay leaves, onosodiom glutamate
and oil of citron may be added after the re-
action products are cool. The product so ob-
tained by the addidon of tomato and subse-
quent heating under comparable conditions is
more seitable as a flavour for soups.

When onion as such is nsed it Is convenient
o suspend it in finely divided form in'the fatty
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material. When enjon products ate used, it is

preferable to emsure that at least part of the
water-solable components of onfon are present
in these products, An extract obtained by ex-
tracting onion with water and then drying, is
suitable. Less suituble aze onion oil, and sev~
eral synthetic onfon flavours which do not
contain these water-soluble components,

Because onion  extracts contain  small
amounts of carbohydrate and amine acid, a
favour obtained by heating in the presence of
fat is formed as previously described, although
the amount of carbohydrate is generaily not
sufficient to ebtain good results and additiona
carbohydrate is preferred for optimal results.
In order 1o avoid the formation of a sediment
which wounld stick to the bottom and
wall of the reaction vessel during
the  heating stage, additives such as
kecithin and cooking salt may be added.
As the reaction product obtained is wsually a
sticky, fatty mass, it is preferred to add bind-
ing materials such as vepetable gum, for ex-
ample guar gum, to the fatty material. ¥ is
preferable, in view of the sticky natura of the
end product, to carry out the heating step using
8 vessel equipped with a heating packet in-
stead of in & vessel containing heating coils.

Water vapour evolved during the heating
will pratect the farty material against oxidative
reversion, but further blanketing of the reaction
mixgure with nitrogen or carbon dioxide may
result in ap improved product,

Flavouring substances according to the in-
vention may be incorporated in 2 wide range
of meat or meat-lke produects. They may, for
instance, be ncoxporated, either us solutions or
powders, in protein gels, in hmcheon meats, in
dry soup mixes and in meat spreads.

The flavouring compesitions obtained ac-
cording to the invention will generally be fornd
to consist of & water-soluble fraction and a fat-
soluble fraction, these two fractions having
different flavour characteristics. The water-
soluble fraction is genmeraily concentrated in
solid far-insoluble decomposition products,
which often have a brown colour, The water-
scluble fraction may, therefore, if desired, be
easily removed by filiration of the fatty mater-
ial. In general the water-soluble fraction has a
prouounced taste but relatively litde odour,
whereas the fat-soluble fraction has a pro-
nounced savoury odour but the taste is apprec-
iably weaker then that of the water-soluble
fraction.

‘The invention is illustrated by the following
Examples:

Examrir §

Wheat gluren hydrolysate, cysteine, hydro-
chloride, xylose and oleic acid dispersed in
water, were heated, with sdrring under reflux
for 2 hours, on an oil bath ar 120°C. After
cooling to 50°C, an agueous cornflour shurry
way added with stirring and the resulting mix-
ture spray~dried to a yellowish-brown powder.
This product, when dispersed in a Httle water,
had the flavour and edour of xoast mutton,

The proportions of each constitvent used
were as follows:

wheat glaten hydrolysate 480 g.
oysteine hydrochloride 56 g.
lose 70 g.
oleic acid 30 g
water ‘1500 ral
cornflour 400 g.
in 600 mi. water

ExaMeLr 2
This Example follows that of Example 1,
except that the oleic acid was replaced by
palmitic acid. A product with the flavour and
odour of roast pork was obtained.

Exampiy 3

Onion extract, tomate powder, dextrose,
cysteine and a white powder-like protein
hydrolysate as commerciully avaflable were
added together with a small quantity of water,
to skt and flowr and mixed until a coarse-
grained powder was obtained,

Hydrogenated groundnut oil (melting point
38°C) containing a small amount of lecithin
was heated to 140°C. Under continued heating
and brisk stivring the mixture described shove
was added to the ofl; this dosing was carried
out at such a rate that the temperature was
not aliowed to drop below 120°C, while care
was taken that the oil did not bubble over as a
vesudt of excessive steam development. After
10 minutes the temperature was ruised to
£30°C and then the mass was allowed to cool
to 40°C under continued stirving. At a2 tem-
perature of abowt 40°C additional ingredients
such as moposodium glutamate and spices were
added and the lquid mixture was poured into
moulds,

In such 2 way four types of gravy tablets
were prepared from the following components
(parts by weight):
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Onion extract 0.92 0.79 e —_
Dextrose 0.88 0.75 1.08 1.15
Cysicine hydrochloride o.04 004 032 045
Protein hydrolysate .

(approx. 25% smino acid) 1.76 1.67 £.83 5.25
Tomate pewder — 3.25 e —_
Cooking sait 15.00 15.00 15.80 8.00
Wheat flour 11.00 11.00 11.00 o
Water 0.4 0.4 0.4 —
Hydrogenated groundnut oil 70.80 §7.00 67.4 §5.00

- — 0.15

Soda

EXAMPLE 4
The procedure of Example 3 was repeared
using soya beam oil instead of hydrogenated
groundnut oif, and the mixture was heated
wnder a blanker of nitrogen. Liguid flavour
concentrates were obtained.

ExaMpPLE §
The following ingredients (parts by weight)
were hested to a temperature of 130°C during
1 to 2 migutes and cooled rapidly.

91 parts groundaut oil
5 parts caseine hydrolysate
3 parts glocose
1 part water

The resulting product had a pleasant savoury
Havouz.
ExampLs 6
Example 5 was repeated using lard in place
of groundaur oil.
ExampLE 7
70 parts of hydrogenated soya bean oil were
heated o 130°C and the follewing ingredients
were added in the form of & misture (alf parts
by weight):

0.92 parts onion

0.88 parts glucose

(.04 parts cysteine-hydrochieric acid
1.76 parts protcin hydrolysate

15 parts cooking salt

11 parts wheat four

0.4 paris water

The mizture was kept under vigorous stir-
ring at a temperature of 130°C for two mig-
utes, after which the mixnire was allowed 10
coal,

10 g. of sroma-containing fat was mixed
with 20 g. of toasted flowr which contained a
tittle fat and the mixture was pressed into tab-
lets at & pressure of 1.2 kgfcm®. From the tab~
iots a gravy could be prepared by dissolving
them it 8 1020 fold quantity of water.

ExaMPLE 8
Example 7 was repeated using lard in place
of hydrogenated soya bean oil.

ExampLe 9
Example 7 was repeated using tallow in
place of soya bean oil.

Examere 10
The following ingredients were heated to-
gether with stirring for 1 hour st 100°C:

‘Sarofine’ (Trade Mark} onion
gxtract

Dextrose

“Protex’ (Trade Mask) hydrolysate
(mixed protein hydrolysates)

Cysteine hydrochloride

Chicken fat

Water

H

Bl »a
e bad

& e OB

WERRN mE

T
m\ln

The product which was substandally water-
free had a strong beefy flavour.
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ExamrpLe 11
Example 10 was repeated using xylose in
place of dextrose, A similar best flavour pro-
duct was obtained.

WHAT WE CLAIM IS:

1. A process for preparing flavour composi-
tions in which a mixture comprising an amine
acid, carbohydrate and fatty material is heated
in the presence of water, the carbohydrate
being a monosaccharide or capable of vielding
3 monosaccharide under the reaction condi-
tions, the propertion of amino acid to carlo-
hydrate in the mixture being from 2:1 to 215
by weight, and the pH of the mixtuze at the
end of the reaction being not more than 7.

2. A process according to Claim 1 or Claim
2, in which the mixture is heated at 2 tempera-
ture exceeding 60°C.

3. A process for preparing Havour composi-
tions in which a mixture comprising an amino
acid, carbohydrate and fatty materia! is heated
at a temperature between 100°C and 140°C
in such a way that the mixrure after heating
is substantially water-free, the carbohydrate
being a monosaccharide or a carbohydrate cap-
able of yielding a monosacharide under the
reaction conditions,

4. A process as climed in Claim 3, in which
the proportion of amine acid to carbohydrate
in the mixture is from 2:1 to 2: 5 by weight,

3. A process according to any one of Claims
1 to 4, in which the proportion of smino acid

to carbohydrate in the mixtare is from 1:1 1o
1:2 by weight.

6. A process according to any ene of Claims
1 to 5, in which the amino acid is cysteine.

7. A process according ro any one of the
preceding claims, in which the carbohydrate is
4 hexose.

8. A process according to any one of Clatms
1 w 6, in which the carbohydrate is a pentose.

9, A process according to any ome of the
preceding cluims, in which the fatty material is
a fatty acid.

10. A process according to any of Claims 1
to 8, in which the fatty material is liquid ar
INOIM TenIPerature.

11, A process according to any Claims 1
to &, in which the fatty material is solid at
TOOM terperature.

12. A process according to any one of the
preceding claims, in which the mixture is
hented in the presence of a foodstuff.

13, A process according to Claims 12, in
which the foedstuff is onion.

14, A flavour composhion prepared accord-
ing to any one of the preceding claims,

15. A flaveur composition prepared accord-
ing to any one of the preceding claims sub~
stantially as described in any of the Examples.

15, A method of fRavouring a foodstuff
which comprises adding to the foodswill the
favour composition of Claim 13 or Claim 16,

J. E. FARNDON,
Agent for the Applicant.

Printed for Her Majesty's Stationery Office by the Courler Press, Lesmington Spa, 1970,
Published by the Patent Offics, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be ohteined.
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COMPLETE SPECIFICATION
Flavering Composition

We, Cuas. Prizer & Co., Inc, 3 Corpora-
tion organized under the laws of the State of
Delaware, United States of America, of 235
East 42nd Street, New York 17, New York,
United States of America, do hereby declare
the invention, for which we pray that a Patent
may be pranted to us, and the method by
which it is to be performed, to be particularly
described in and by the following statement:—

This invention relates to new and useful
flavoring compositions, More particularly, it is
concerned with mixtures comprising reaction
products of sugars with amine acids, vegetable
prowin hydrolysates and 3 -~ ribonucleotides,
which are useful in imparting a beef-typs
Havor to foods.

The beef flavor in many commercially-
available foods such as soups and gravies is
ebtained by the incorporation therein of a
product knewn as beef sxtract. Beef extract
is prepared by a time-consuming and expen-
sive process which generally comprises acid
hydrolysis of the meat tssue from slaughtered
cattle, In a commonly employed commercial

_pracedure, the meat §s hydrolyzed and then

the mixture is neuiralized and concentrated
until the liguid portion has largely evaporated
and there remaing 2 brown and substantislly
cormapletely hydrolyzed residue, the so-called
beef extrace, This procedure is expensive in
that it reguires fairly large equipment and
much heat to convert & large quantity of beef
tissue into the relatively small quantity of
concentrated extract which is fnally obtained.

Beef extract Is a commeodity which nor-
matly is imported into the United States from
areas where meat is refadvely low in cost and
the processing expenses are minimized, As with
many fmported commodities, the price of beef
extract tends to flucwmate with the season of
the vear and is sometimes affected by the
competitive demand for cuts of meat for table
use. Furthermore, it is noticed that the quality

facturers are forced at times to wse pre-
dominantly poorer cuts of heat for extract
preparations. This generally results when pre-
vailing market conditions fores prices of the
better cuts too high. As a result of these prob-
lems, means have long been sought to free feod
processors from dependence on beef extract
t has now been found that through use of
the flavering compositions of the mstant in-
vention it is possible to dispense with beef
extract in the preparation of beef flavorsd
foods, This is sccomplished by replacing beef
extract with compositions prepated from
commercially-available chemical and vegetable
materiale which are stable in price and soms
of which are expected to be available av
steadily decreasing prices in the future, A par-
ticolarly dmportant advantage of the new com-
positions is found in comparison of their price
with that of beef extract, the use of beef
extract in the preparation of foods costs about
three times as much as the wse for the flavor-
ing compositions for this invemtion.

It is, therefore, a principal object of the
present invention to provide beef-favored
composition which can replace all or part of
beel extract in food.

A further object of this invention i te pro-
vide compositions for obtaining meatless beef-
flavored foods at a substantial savings in cost.

A sl further object of this invendon {5 to
provide flavoring compositions which are of
uniform quality, readily available in all scasons
and economical to use.

These and other objects of the present
invention are readily obiainable through use
of the composition of this invention which is,
in essemes:

a) the beelflavored substance formed by
heating a compound selected from the group
consisting of hexose and pestose mono-
saccharides with cysteine and cystine in the
presence of water;

b) vegetable protein hydrolysate in an
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amount to provide from about 3 to about 15
parts by weight per part of said beefflavored
substance where cysiine & wsed, snd from
about 3 to less than 5 parts by weight per part
of said heef flavored substance when cysteine is
used and

¢} a 3 -ribonuclectide selected from the
group consisting of inesinic acid, guanylic
acid, physiologically-acceptable salts thereof
and mixtures of these in an amount to pro-
vide from about 0.02 to about 1.5 parts by
weight per part of sald beef-flavored sub-
stance, ;

Special mention is made of an embodiment
of this invention, which provides an cspecially
pleasing and well-balanced beef-flavor; a com-
position as defined hereinabove which includes
a compound selected from the group consist-
ing of gluamic acid and physiologically-
acceptable salts thereof in an amount to pro-
vide from gbout 2 to about 15 perts by weight
per part of said heef-favored substance

Also comeraplated by the present invention
iy an embodiment wherein the said hexose is
dextrose and the sald pentose iz arabinose.
This provides compositions with an excellent
balance of flaver and economy.

Still another embodiment contemplated by
the instant ivvention is the mild-flavored com-
pusition as defined beceinabove, wherein for
each part by weight of beef-flavored substance
there i5 provided from asbout 0.05 fo about
0.5 parts of alanine and of glycine.

A further embodiment of the present inven-
tion, with wspecially mild flavor and a lack of
bitterness when wsed in high concentrations,
is & composition as defined bereinabove where~
in for each part by weight of ssid beef-
Havored substance there is provided from about
1 to about 4 parts of sucrose,

An embodiment of the present invention
which bas been found by taste panel testing
to be fully equivalent to beel extract in every
Tespect comprises:

8y the becf-flavored substancs formed by
heating  dextrose and arabinese with cysteine
or cystine in the presence of water;

b) where cystine is used, vegetable protein
hydrolysate in as amount to provide from
about 3 to about 15 parts by weight pex part
of sald beef-flavored suhstance; and wherse
cysteine Is used, from about 3 to less than 3
parts by weight per part of the beef Havored
substance;

<) menosodivm glitamate in an amount to
provide from abour 2 to abour 13 parts by
weight of said beef-favored substance;

d) sucrose in an amount to provide from
about 1 to about 4 parts by weight per part
of said besf-flavored substance;

¢) alanine and glycine, each in an amount
to provide from about 0.05 to about 0.5 parts
by weight per part of said beef-flavored sub-
stagce; and

f) a mixture consisting of aboent 1 part of
inosinic acid per part by weight of guanylic
acid, said mixture being present in an amount
to provide from about 0.02 to about 1.5 parts
by weight per part of said beef-flavored sub-
stance.

The ingredients of the above mentioned
compositions are resdily cbtainable -either
commerciaily, or by synthesis.

With respect to the “beef-flavored sub-
stance”, designated (a} the teachings of Speci-
fication No, 836,694, and of the cxamples
herein, are ilusirstive,

The monosaccharide used to make the beef.
flavored substance may he a pentose or a
hexose or mixtures of both,  Iiustrative
pertoses are riboss, arabinose amd xylose;
iilustrative hexoses are glucose, dextrose and
fructose,

The term “vegerable protein hydrolysate”
as used hercin contemplates artificial digests
of protein. derived by acid, enzymatic or other
hydrolysis of vegetable proteins such as the
mixture of plant proteins occurring in cereal
graing, especially wheat, and known as gluten.
The said protein hydrolysates, which are freely
available commercially, comprise the consti-
tuent amiso acids representative of the source
protein,

The term “physiologically-acceptable salts”
as used herein and in the appended claims
contemplates non-toxic alkeli metal, alkaline
carth metal and organic base salts of 5%-ribo-
nucleotides, of which inosine-5"-pliwsphoric
acid, also well known in the art as inosivic
acid, is 8 member of special fmportance, and
glutamic acid. Tartioular mention is made of
the sodium and calcium salts, which are desiz-
ahle becanse of their ready availability and
Iow toxicity. Also important are the potassium
salts, the ammonium salts and the salts with
glycine and other non-toxic organic bases.

Tt has been found that, in addition to, 0 in
place of inosinic acid, other 5-ribonucleotides
may be employed in the practice of the instant
invention. In this connection, special mention
is made of certain 5"-ribonucleotides derivable
from a commoniy employed source of inosinic
acid, namely, yeast ribonucleic acid: cytidine-
5*-phospharic acid, wridine-5-phosphoric acid
and puanosine-5'-phosphoric acid; this lager
substance commonly is referred to as guanylic
acid. .

It is critical o this invention that there be
present all three ingredients set forth herein-
above; the beef-favored substance, the vege-

table protein hydrolysate and the 3 -ribo-

mucleotide, in order for the compesition to
serve adequately as a replacement for beef
extract. For example, in taste panel testing of
the replacement of beef extract in a soup-base
with the novel compositions, the herein dis-
closed and claimed mixture is completely
acceptable while mixwires withour the vege~
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table protein hydrolysate and mixtares with~
cut the 3-nucleotides are decidedly bitter and
not an adeguate replacement at all.

For the practice of this invention it s im-
portant to meintain the rato of vegetable pro-
tein. hydrolysate 1 beef-Savored substance as
disclosed herein and as set forth in the appen-
ded claims. If more than about 15 parts by
weight of hydrelysste per one part of beef-
favored substance is used, then the beef taste
is oot as pronounced anymore. I, on the other
hand, the amounr of hydrolysate is such as to
provide less than about 3 parts per part of
beef-flavored substance, there begins to be
roticed a distinctly bitter flavor note,

Also, in the practice of this invention it is
very desirable to maintain the ratic of 5'-ribo-
nuclectdds to beefflavored substance ag dis~
closed herein. If mose than 1.5 parts by
weight of the said nucleotide are present for
sach part of the becfflavored substance, the
economic advantage of the instant invention
is diminished, and # less then 0.02 parts of
the nucleotide are present per part of the beef-
flavored substance, there begins to be noticed
a tendency for the beef flavor w0 be reduced.

It is found that a particudarly effective ratio
for a beef extract type preparation with a well-
balanced mild Savor and economy is 1:5:0.30
patts of besf-flavored substance per part of
vegetsble protein hydrolysate per part of
S-ribonucleotide, respectively.

As will be cxcmplified hereinafter, the
flavoring composidons are obtained and may
be used in the form of substantially dry solids
or pastes or in sclutions. When the favoring
compositions are used as replacements for beef
eXiract, & certain amount of adjustment in the
concentration may be needed depending on
individual preference and the nature of the
final product in order to mrive ar the muost
desirable flavor or essence. These adjustments
are well within the ability of those skilled in
the art and, as is obvious, the need for such
adfustments by the consumer Is largely obvi-
ated by providing a synthetic mixture of this
invention with a flavoring strength equivalent
to that of beef extract. Such a composition
can readily be made by suitable seleciion of
ctgncentraticns and will be exemplified herein-
after,

The instant {nvention, in one of its embodi-
ments especially uwseful to preparc beefe
flavored gravy with roast mest flavor and
odor, contemplates 3 composition as defined
above wherein for each part of the said beef-
Bavored substance there is provided from ahont
0.3 to sbout 15 parts of edible fat.

As will be cxemplified, to obtain the
strongest roast meat flaver, it is desirable to
heat the other ingredients with the afore-
meationed deef-favored substance to a tem-
perature of from abeur 70° C. to shoutr 1007
C. for a period of from 10 minutes to shout
4 hours. As will be obvious to those skilled

in the srt, the higher the temperature chosen,
the shorter the time required w obtain an
adequate flavor. An excellent beef-flavored
foad s also prepared by heating the beef
extract replacement with the final foad.

With respect to the edible fat, both animal
and vegetable fats may be used. For example,
pork far and beef fat, margavine, butter and
safifower oil, can be emploved. While the re-
acticus leading to roast meat odor and favor
aze not clearly understood, the heating together
of the mixture with fat ander these conditions
leads to & very pleasing product, diffevent from
that obtained when fat Is not present.

The amount of edible fat can be varied.
Based on the beef-favored substance, for ex-
ample, there can be used from about 0.5 to
about 13 parts of far per purt of beef-flavored
substance or even more. An especially pleasing
result is obtained when there i5 provided 8
parts of fat per part of beefflavored sub-
stance.

A convenient method of combining the
ingredients to form the {ostant novel cem-
position comprises:

2} heating in admixture 3 cc:mfpound selec~
ted from the group consisting of hexose and
pentoss monasaccharides with an amino acid
selected from the group consisting of cystine
and cysteine in the presence of water until 2
beef-Havored mixture i obtained and

b} Adding for cach part by weight of said
beef-flavored mixture in the case of cystine
from about 3 to about 13 parts of vegetuble

totein hydralysate, and when cysteine is used,
From about 3 to less than 3 parts of wegetsblc
protein hydrolysate and from abowt 0.02 to
about 1.5 parts of a S'-ribonucleotide as de-
fined above and heating for about two hours
at at feast 70° C.

The beefflavored substance s formed con-
veniently by mixing cysteine with about 4 to
4% parts by weight of monessecharide and
about 5 parts of water, heating to 90—100°
C. for 2 hours, cooling to 55° . and adjusting
1o ahout pH 6.9 with 509, aqueous NaOH.
This is then treated with shout one-half its
weight of water and the vegetable protein
hydrolysate and S-nudeotide are added, then
the mixture is heated for about 2 howrs at
70° C., cooled and homogenized to obtain a
heavy, honey-like paste in an especisily con-
venient form for conswmer use.

The foliowing examples sre Hlustrative of
the novel compositions of the present inven-
ton. They are not intended to limit the
inventive compositions, many variations of
which azc possible.

Examere I
A beefflavored composition is prepared by
adding 25 ml. of water 1o a mixture of 12.5 g.
of dextrose, 8.75 g, of arabinose and 6.5 g of
cysteine hydrochleride, heating the mixture to
100° C. for 2 houss, cooling tv 55°C., ad-
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acid per part by weight of

justing from pH 3.2 to pH 69 with 30%

aquecws sedinm hydrozide, adding 35 ml of
water, 275 g. of vegetable protein hydeolysate
and 18 g, of a mixture of 1 past of inosinic
guanylic acid, then
heating for 2 hours at 70° C, cooling and
stirring until & smooth, honey-like consis-
tency is obwined.

Beef-flavored compositions are preparsd by
the above procedure substituting respectively
for the mixture of inosinic acid snd guanglic
acid, disodium inosivate, dipotassium inosi-
pate, calcium inosinate, di-ammonium inosi~
nate and & 1:1 by weight miztwe of di-
sodium inosinate and disodium guanylete.

‘ . EBxsmers I

A beef-Havored composition is obtained by
dissolving 1205 g. of dexwose, 9.75 & of
arabinose, 9.75 g. of monosedium glutamate,
6.5 g of cysteine, 4:63 g. of alanine and 3.3 g.
of glycine in 300 mb. of water, The mixture

is heated at 100° C. with vigorous stirring for
twor hours, then is neutralized to pH 6.7 with
30.5 oo of 10°% agueows NaOH. The mix-
ture is concentrated ar 75—80° C, until there
is obtained a beef-flavored substance wih the
consistency of honey and a dark brown color,

The besf-favored substance, 2613 g of
vegetable protein hydrolysate, 5975 g of
sucrose and 97.80 g of menosedium ghut-
amate snd 17.15 g of = mixture of 1 part of
inosinic acid per part by weight of guasylic
acid are dissolved in 500 ml of water snd
heated at 1007 C. with vigorous stirring for
& hours. The substance is cooled and Is suit
able as a replscement for beef extract.

The procedure set out above is repeated
substituting for the amino acids, sugars, vege-
table protein hydrolysate and 5%-mbonucleo-
tides at the ratios set out a sexies of com-
positions providing different satios. Satisfac-
tory beef-favored compositions are cbtained
with the following tabulated miztures:

Tanre I

Flavoring Compositions

arabinose~ »

dextrose~  veg. protein *exito~ *%
cysteine*  hydrolysate,  nucleotide  alanine glycine  sucoose MSG
parts parts parts paits parts parts parts

1 3 .36 0.18 0.09 1.2 3.0

5 0.30 0.10 0.05 1.2 7.63

1 5 0.30 0.10 0.05 1.2 4.0

¥ 3 0.2 .10 0.05 1.2 4.0

i 3 6.2 0.05 0.05 1.2 2.0

3 3 8.02 0.05 0.05 1.0 2.0

* Combined weight of beef~flavored substance

% MSG — Monosodium glutamate Beef flavored compositions are prepared when glata-
mic acid, monopotassiem ghutamate, monocelcium di-glatamic ecid and monoammonium
ghitamate are substituted for the monosodium glutamate of Example iL

A heef-Bavored composition eminently suit~
sbie for prepating gravy with a roast meat
odor and flavor is prepared by the procedure
of Example II, adding 700 g. of prime beef
fat o the 500 ml. of water before the final
heating step. After heating at 100°C. for 6
hours, 165 g. of far is skimmed off leaving the
product, 689 g, including 118 g. of water,
-which can be used t> mske gravy.

The above procedure s repeated subsii-
tuting the flavoring compasitions in Table I,
‘Bxample II and using 0.5 pacts of prime beel

fat per pamt of arabinose-dextrose-cysteine
mixture. Beef-favored gravy bages with roast
meat odor and Havor are obtined.

: Exameie IV .

A heef-flavored composition Is obtained by
digsolving 13.30 g of cysteine hydrochiorids,
33.24 g. of dextrose, 26.0¢ g. of azabinose,
2609 g of monosedium glutamuate, 6.65 g of
glycine hydrochloride and 13.30 g. of alanine
in 6648 grams of water, The mixture is
heated o %0° C. and maintained at this fem-
perature with vigorous stirring for two hours.
The mixture & cooled to 200 C. and 9971
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grams of water are added. The mixture is
neutralized to pH 6.8 with 12.8 ml. of a 507,
aqueous sodium hydroxide sclution, To the
beef-Havored substance obtained, are added
with rapid agitaticn, 166.19 g. sucrose, 531.80
§- monosodium glotamate, 99.71 g. beef far
and 731.23 g. of vegetable protein hydrolysate,
The mizture is heated with vigorous stirring
Yo 70° C. and meintained at that teporature
for four hours. The mixture is then cooled
w0 between 50 and 55°C, and 39.89 g, of 2
5(:50 weight mixtore of disodinm inosinate
and disodium guanylae gre added, The mix-
tare is blended for ffteen minutes aad 2 com-
position suitable for favoring food is obrained.

Examere V
The procedure of Bxample IV is repeated
substituting 39.89 g of disodium guanylate
for the 50:50 weight mixture of disodium
inosinate and disodinm guanylate. A composi-
tion suitable for flavoring foods is obtained.

ExameLe VI

The procedurs of Example IV is repeated
substitating 13.30 grams of cystine for cys-
teine, A composition suitable for Havoring
foods is obtained.

WHAT WE CLAIM IS

L. A process for preparing a beef-flavored
substance which comprises hesting in admiz-
wire, a2 hexose of & pentose monosaccharide
with cystine or cysteine, in the presence of
water, unsit a beef-Hlavored mixture is obtained,
adding for each part by weight of said heef-
flavored mixture, in the case of cystine from
3w 15 parts of vegerable protein hydrolysate
and in the case of cysteine, from 3 10 3 parts
of vegetable protein hydrolysate, from 0.02 o
1.5 parts of a §'-ribonudieotide and heating the
mixture for about 2 hours at at least 70° C.

2, A prooess according to claim I wherein
the 5"-ribonuclectide is inosinic acid gusnylic
acid, or a physiologically acceptable acid salt
of the aforesaid acids or mixtures thereof.

3. A process according to claim 1 or 2
wherein there is incladed prior to heating of
the mixture for about 2 hours at at least 70¢
C,, glwamic acid or & physiologically accept-
able salt thereof in an amount to provide from
Z w 15 parts by weight per part of the beef-
flavored substance.

4. A process sccording to any one of the
preceding claims wherein the hexose is dex-
trose and the pentose is arabinose,

5. A process according to any one of the
Freceding claims whevein for each part by
weight of heef-flavored substance, there is
added during the prepazation of the beef~
Bavored substance .03 to 0.5 parts of alunine
and glycice,

6. A process according to any one of the
preceding claims wherein for each part of the

beef-flavered substance, there i added during
the preparation of the beef-flavored substance
from 1 to 4 parts of sucrose,

7. A process according to any one of the
preceding claims wherein for each part of
beef-flavored substance, there is provided from
0.5 to 15 parts of edible fat before heating
the secand time.

8. A process for preparing a beef-favored
substance substantinily. as described hersin
with particular reference to the Examples
herein.

9. A beefflavored substance whenever pre-
pared by a process according t0 any one of
the preceding claims,

10, A flavoring composition comprising:

ay the beef-flavored substance formed by
hesting hexose or pentose moncsaccharides
with cystine or cysteine in the presence of
water;

b) where cystine is used, vegetable protein
hydrolysate in an smonnt to provide from 3
to 15 parts by weight per part of suid beef-
flavored substance and where cysteine is used
from 3 to 5 parts by weight per part of the
beef-flavored substance is added and the mix-
tm; Is heated for two hours at at least 70° C.
an

¢} a S-ribonucleotide in an amount to pro-
vide from 0.02 to 1.5 parts by weight per
part of said beef-favored substance.

il. A flavoring composition according to
claim 10, which includes ghmamic acid or
physiclogically-acceptable salts thereof in an
amount to provide from about 2 to 15 parts
by weight per part of said beef-flavored sub-
stance,

12, A flavering composition according to
claim 10 or 11 wherein the hexose is dextrose
and the pentose is arabinose.

13. A flavoring composition according to
any of claims 1012 wherein for each part
by weight of beef-flavored substance there is
provided from 005 to 0.5 paris of alanine
and of glycine,

14, A flavoring composition’ according to
any of claims 10 to 13 wherein for each
part by weight of said beef-flavored substance
there is provided from 1 to 4 parts of sucrose.

15. A flavoring composition according to
any of claims 10 to 14 whezein for each part
by weight of the beef-flavored substance there
is provided from 0.5 to 15 parts of edible fat.

16. A flavoring composition according to
any of claims 10 to 15 conmprising:

a) the beef-flavored substance formed by
beating to approximately 70° C for two hours
dextrose and arsbinose with cysicine in the
presence of water;

b} vegetable protein hydrolysate in an
amount to provide from 3 to 3 parts by
weight per part of said beefflavored sub-
stance;
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<) mencsodiim glutamate in ap amount to
provide from 2 to 15 parts by weight per part
of said beef-flavored substances;

d) sucrose in an amount to provide from
about 1 to about 4 parts by weight per purt
of said beef-flavored substances

¢} alanine and glycine, each in an amount
to provide from 0.05 t 0.5 parts by weight
per part of said beef-flavored substance;

f) a mixture consisting of about 1 part of
inosinic acid per part by weight of guanylic
#cjd, sajd mixture being present in an amount
to provide from 0.0Z to 1.5 parts by weight
per part of said beef-flavored subetance.

17. A flavoring compesition according to
any of clainas 10 to 16 whersin there is present
edible fat In an smount te provide from 0.5
to 15 parss by weight per part of said beef
flavored substance,

18. . A flavoring compoesition according to
any of claims 10 1o 17 comprising ¢.3 part of
a 50/50 by weight mixture of disodium
guanylate and disodium inosinate, 5.3 parts of
vegetable protein hydrolysate, 4 parts of mono-
sodfum gintamate, 0.7 pact of edible fat, 0.1
part of alanine, 0.05 part of glycine hydro-
chloride and 1.2 parts of sucrose for each part
by weight of beefflavored substance,

19. A flavoring compositien substantislly as
described herein with particular reference te
the Examples herein,

STEVENS, LANGNER, PARRY
& ROLLINSON,
Chartered Patent Agents,
Agents for the Applicanss,

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1968,
Published by the FPatent Office, 25 Southampion Boildings, London, W.C.2, from which
copies may be obtained.
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COMPLETE SPECIFICATION

Meat Flavor Compositions

Wi, IemerRNATIONAL  Fravors &
Frasravces, Ive., a Corporation organised
under the laws of the of the Siate of New
York, United States of America. of 521
West 57th Street, New York, State of New
York, United States of America. do hereby
declare the investion for which we pray that
a patent may be granted to us and the
method by which it is to be c{;arfarmed to be
particularly described in and by the follow-
g statement o

This invention refates io novel artificial
meaty flavoring compositions and fo pro-
cesses for preparing them. More specific-
ally, it relates to novel compositions having
meaty Havor characteristics such as beef,
pork and pouliry flavor, compuositions from
which they may be prepared, methods for
preparing them and to novel food compogi-
tions containing them.

Food products enhanced with meat-like
fRavors are well-known and have long been
used. There is considerable demand for
meat-favored products in which the actual
meal suck as beef, pork, chicken, turkey,
duck and the Hke is not needed or s actually
undesirable. For example, in the prepava-
tion of some sauces, bouiflons, broths and
puress, the meai favor is desired, but it is
necessary 0 cook the food with the desiped
meat and thea fo remove the meat by strain-
ing or seme similar operation to obtain the
finzl vroduct ready for use.

Additionally, where weight space or stor-
age capability are a problem, e.g., when s
convenienes food is prepaved, the presence
of the actual meat may be uadesirable be-
cause it will deteriorate in storage and spoil
the food. Moreover, there are occasions
when sterilizing or otherwise préeserving the
natwal product is extremely deleterions to
the flavor of the natural material and the
desired natural flavor is lost. There are
additionally those instances wherein the

e e ‘

presencs of the natural meat Is desirable, 45
but wherein because of eost factors, con-
venfence or the like, consumer acceplance
dictates in favor of cnhancing the meat
flavor already present.  Aviificial meat
flavoring compositions would be eminently 50
suited for this purpose if essentially true
flaver reproduction and enhancement could
be achieved. Prior attempts at preparing
artificial meat flavor compositions have
centered, to & large oxtent, around utilizing 55
a spectrime of spices as in the case of
attempiing to stmulate poultry Havor, or the
use of meat extracts, in the case of beef
Havor compositions. Sach methods have
not been eutirely satisfactory, in that irue 60
flavor is generally not achieved in the case

of spice formulations, whereas with sxiracts,
cost and processing disadvantages are en-
countered.

It kas now been digcovered fhat when & 65
pre-mix composition comprising  2-amino
ethane sulfonic acid, also known as teurine,
and thiamise is heated at an elevated tem-
perafure, there vesults a reaction mixture
haviag a decided, marked meat flavor and
whick can be enaployed in a variely of ways.
For example it can be used per se in a wide
range of food stuffs, sither as the dominant
flavoring agent or as an aid in improving and
eshancing existing favor. It can serve as 75
the basic flavor composition fo which ars
added a variety of materials either before or
after reaction or oven re-reicted in the pre-
sence of such materials as hersinafter more
specifically set forth. This iavention con- 80
templates, therefore, the novel flaver com-
positions  produced therefrom, the novel
composition used to prepare the f8avor cont
positions, and the novel provesses for mak-
g them. It contemplates also novel food 85
products containing them,

As dsceribed above, the invention. in its
browd aspect involves heating a mix como-
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position comprising taurise and thiamine &t
an elevated temperature for a period of time
whershy @ meaty flavor is developed. It is
to be noted that the pre-mix composition
per se, pogsesses no meaty characteristics-
and hence the invention may be regarded as
being in the discovery that taurine has the
ability to impart these characteristics when
employed as 2 reactive component.

The prer-mix composition will result in
meaty Havor characteristics after heat treal-
ment as long as both taurine apd thiamine
are present. In general, suitable pre-mix
compositions will comprise from 0.025 to 90
weight per cent taurine and from 0.025 to 50
weight per cent thiamise, based on the total
weight of the pre-mix compositicn. It is
generally preferred to use 0.5 to 5 parts of
taurine per part of thiamine, although
values oufside this range may be employed.

Tn practice, it is usually preferred to in-
corperate within the prer-mix composition a
vehicle which includes materials such as
water, cdible oils or fais to provide a
nedizm for the reaction, in addition to
other flavor adjuvants such ss extenders and
distribution agents as will be described in
more detail hereinafter. For gase of pro-
cessing, it is convenient to supply the vehicle
in major amounts such thai the pre-maix
composition. bassd on the iotal weight
thereof, comprises from 0.1 to 25, preferably
0.3 to 15 weight per cent {antine and 0.1 to
15, preferably 0.3 to 10 weight per cent
thiasmine. Lower or higher concentrations
may be selected as desived since the charac-
teristics of the composition may vary de-
penading upon the nature and guantity of the
vehicles empioyed.

Various other materizls and ingredients
can be incorporated into the compositions
{o provide a variety of flavor characteristios
built upon the basic flavor of the taurine~
{hinmine reaction product. They can be
added at sny time, that is, before or after
heat treatment, or at any stage in bstween.
Tf added after the heat treatment they will
thus be available for further reaction by the
jarge food progessor or the uitimate consu-
mer. The mature and quality of suck mate-
rials will vary depending on individual pre-
ferences. A¢ noted, the basic reaction
mixture is a composition which has 3
marked meat flavor and which can be uti-
lized to develop meat flavors ranging from
pesf through pork to poultry such as
chicken, turkey, and duck.

Tn general, development of a variety of
flavors is achicved in separate compositions
by providing in the pre-mix, or in the reacted
composition, a quantity of a source of one o¥
more amino acids such as one or more free
amine acids, proteinaceous materials, such
as proteins and polypeptides o which the
amino acids are bound, or the partial or

complete hydrolysates or autolysates theraof,
or in which the amino acids are partially or
completely free. By varying the type and
proportion of amino acid beating materials
this variety is conveniently obtained. Gener-
ally, suitable results are obtained when the
frce amino acids, or misture of free amino
acids, or the proteinaceous material, or amy
combination of these are included preferably
in the pre-mix, prior to reaction, but also in
the reacted wmix, at levels ranging up to
about 509 by weight based on the tofal
weight of the composition. Iu a preferred
embodiment, wherein & vehicle or carrier is
employed to aid in carrying out the reaction,
the range is conveniently from (.5 to about
35 per cent by weight of the total composi-
tion. 'The sctual amounts employed will

0

&0

generally vary depending upon the type of
85

flavor desired.

As “profeinaceous materials™ there may
te used an edible protein, an edible protein
hiydrolysate, autolysate, or mixtures thereof
which may confain some free amino acids
together with various proteln derivatives
such as proteoses, peptones, polypeptides
and dipeptides. Among the proteins used
which may be used are albumins, globuling,
gluteline, prolamines, aibuminoids, histrones,
protampines, nucleo-proteins, glycoproteins,
phosphoproteins, chromoproteins and lipo-
proteins. These may be used in the natural
state, e.&.. as meat or meat scraps or other
mest protein conceptrates. Vegetable de-
rived proteing are preferred however. It
may alse be convenien! to exaploy the hydro-
lysates or aufolysates obtained at_various
stages of peptide degradation. Thus a
source need not be completely hydrolyssd to
be effectively employed.

1t has been discovered that development
of beef fiavor is ospecially aided when the
amino acid or mixtures of amine acids or
proteinaceons material is relatively low in
certain amine acids such as phesylalanine.
Suiinhle materialy are hydrolyzed protein-
acsons substances Hlustrated by animsl, fish
or vepetable hydrolysates. Vegetable hydro-
lysates, such as those obtained from cora,
wheat, and yeast are preferred. The hydro-
iysates may confain carbo-hydrate materials
or not, as desived. As indicated, these can
be added to the pre-mix of tawrine and
thismine therein to constitute a reaction
component, or they can be added to the
reacted mixture and thus be available for
further reaction either by the foed processor
or the ultimate comsumer. It will be ap-
preciated by those skilled in the art that
variations in flavor can be obtained by alter-
jng both the proportions and kind of amino
acids employed. This will largely depend
upon the personal preferences of the proces-
sor in congideration of what js thought most
likely to appeai to ihe comsumer. Since
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emtirely subjective considerstions are in-
volved, it is not possible to be more precise
as 1o the pature and quality of the flavor
yltimately produced. Hence the discussion
herein may be considered as seiting forth
general guidelines with Indications - of pre-
ferred compositions 1o achieve ponerally
acceptable flavor compositions,

There may be additionally present in the
pre-mix composition small guantities of a
sulfur  conlaming amino acid such  ag
cysleine ranging i smounts from 0.1 to 2
tmes the weight of iaurine cmployed,
although the use of such is not necessary.
In fact, as will be discussed more fully here-
inafter, it is an added benefit of the inven~
tion that the presence of taurine tends 10
diminish whatever benefit cysteine would
coniribute, such as t0 make the latter ot a
necessary ingredient. )

When swest meaty flavors such as pork
and poultry flavors are desired, good results
are obtained when either the pre-mix or re-
action product, but preferably the pre-mix,
is altered lo include, as the source of amino
acid 1 polypeptids, preferably » sulfur con-
taining polypeptide or at least one, but pre-
ferably & mixture of the amino acid con-
stituents of said polypeptide. It is import-
ant to emphasize at this point that the
taurine-thiamine reaction mixture ic per-
fectly well suited, without the inclusion of
additional ingredients to be used us a meat
flavor imparting agent in iis own vight or as
a favor eshaucer when added to foods
already having meat flavor. The modifica-
ton deseribed herein, wherein edditional
ingredicnts, in the form of various amino
acid containing materials are provided in the
compositions, are direeted to refinements in
the basic flavor compositions.

As polypeptides there may be employed a
fower polypeptide suck as a dipeptide or
tripeptide. By “sulfur containing™ is meant
that at least one of the bound amino acid
compoenents or said polvpeptide contains
sulfar, Glutathione is especially usefol as a
sulfur-containing polypeptide in the presem
nvention, In Hew thereof, there may be
employed a mixivre of the amino acid con-
stituents of the polypepude. For example,
glycine, glutamic acid and cysteine (the sul-
fur-bearing amino acid), are the constituent
amino acids of ghitathione and may be used
in admixinre in varving proportions.

It is an added discovery of the present in-
vention, that the taurine in the basic reaction
mixture may be used as the sulfur containing
amino acid and thus partially or completely
replace the cysteine. Tt s preferred to use 2
mixtire of the constitient amino acids rather
than the polypeptide itself, although each
aming acid need not be present in said mix-
ture in the same proportion in which it is
present in the polypeptide. Thus, while

equal parts of glyciue, cysteine, and ghatamic
acid are produced from glutathione, mix-
tures of varying amousts of e constituent
amino_acids, such as, for example, mixtures
comprising one part of glycine, 005 to 29 70
parts of cysteine, and 0.05 to 10 parts of
glutamic acid can be utilized. A preferred
mixiare comprises one part sach of glycine
and glutamic acid per 1 0 3 parts of eysteine.
Although the besefits of the invention will 75
be obtained when either the glycine or gluta-
mic acid are omitted, it is preferred that they

be present in the system.  When the amino
acid mixtures is uwsed in this invention,
cysteine can be replaced by cystine, or other 80
sulfur coutaining amino acids and, cach, in
accordance with a further aspect of the
present invention as alluded © above and as
discassed more fully hereinafter, can be
either partially or completely replaced by 85
e,

The pre-mix compositions of the present
invention which are reacted to produce
mealy flavor reaction mixtures thus, prefer-
ably contain taurine, thismine and a source 99
of amigo acids which may be any of a free
amino acid or mixtore of amino acids or
proleinacecus materials such as polypep-
tides, proteius per se, or hydrolysates, and
autclysates of these. 95

The taurine, as a reactsd component with
at least the thiamine and preferably with the
source of amine acids is effective to produce
a reacted composition havirg flavor charac-
teristics,  This effect is not noted when the
taurine is added directly to an already re-
acted mixture, ie, when it is used as an
additive rather than a reacted component.
In such instances the resulting composition,
to which taurine has been added, takes on 105
sour and asiringent gotes rather than meary
notes It is within the contemplation of the
nventjon, however, that such compositions
may be further reacted, as by a food praces-
sor or the ultimate consumer, to utilize the 110
taurine as a reactive component,

Under some circumstances, it has been
regarded as being highly desirable if not
essentinl, to include cysteine in food flavor
compesitions. The present investion, how- 3§15
ever, is effective essentially completely o
eliminate ihis reguirement, although™ the
compositions of the invention are amenable
to the faclusion of cysteine as seen fit by the
individual processors, With further regard 170
to the amount of amino acid source to be
employed in the compositions of the present
invention, when a polypeptide is utilized it is
suitably employed at levels of from 0.1 to 13
and preferably 0.5 to 10 weight per cent 125
based on the total weight of a vehide con-
taining composition. The most preferred
sweet meat or poultzy flaver compositions of
the present invention are those wherein the
polypeptide is cmployed not as 2 discrete 139

—
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compotad rather in the form of a mixture
containing at least one #s constituent anun
acids, as previously deseribed. Thus pre-
mix compositions containing up to 40 weight
oer esnt cysieine, up (o 23 weight per cont of
that of glycine and glutamic acid will yield
suitable fiavor compositions upon reaction
with the thizminc-taurine basic mixtare.
Viewed in the overafl, such compositions
prioe 0 reaction suitably comprise |

0.035 1 50 weight per cent thiamine,

0.025 1o 90 weight per cont tauring,

¢ to SO weight per ceni hydrolyzed
protein,

0 {o 40 weight per cent cysleine,

0 to 25 weight per cent glycine,

and O to 25 weight per cent glutumic acid.

Particalarly suitable are mixtures com-
prising

0.1 e £S5 and proferably 0.5 to 10 weight
per cont thiamine,

0.1 i 75 and preferably 0.5 to 23 weight
per cent taurine,

@ to 40 and preferably 0.5 to 35 weight per

v cont hydrolysed protein,

0 to 5 and preferably O to 2.5 weight per
cent cysteine,
{ te 5 and
cent glyeins,

0 to 5 and preferably 01 to 2.5 weight
per cent ghitamic acid,
with the remainder being a vehicle including
flavor adiuveats as hereinafter more fully
deseribed.  As indicated, the specific addi-
tional ingredient and the amount thereof will
vary sceording to type of flavor desirsd.
For beef favors the hydeotyzed profein and
possibly small amounts of cystelne may be
emploved wheteas fer pork and poudtry the
mixture of pure amino acids is more desir-
able than ihe use of the complex mixture
afforded by the hydrolyzed protein.

It has Been found, in preparing the ro-
action. neoducts of this isvention, that the
ingredicnts are desirably heated in o vehbicle
such as water, n triglyceride fat, natural fat,
or vegetuble fat. A triglyceride fat is pre-
ferred i/ the case of pork or pouttry flaver
comvasitions whereas water s preferred for
bee! fornulations. The vehicle may consti-
sule as bigch as 95 per cent by weight or
more and as Hithe as 10 per cent weight oy
lags of the total weight of the pre-mix to be
reacted. Suitable rosuits are obtained, how-
tevels rasging fram 50 fo 90%.
Triviveeride fats suck as esters {generally

riosters) of glvcerol with fatty acids, the
fatiy acids predoinivantly ranging in carbon
chain length from fen carbon aloms 1o
tweaty-twia carbon atoms. may be employed.
The term triglyceride faf will be wndesstond
o mean both fats and oils. Tt is preferred
that the triglyeeride fais be refined, bleached,
ard deodorized.  They can be in thelr natu-
ral form or they can he hydrogenated.

preferably 0.4 to 2.5 welght i;ar

The pre-mix and reacted mixture can 8ls0
contain. other ingredients normally ussd in
this art, such as salt, carbohydrates, flavor
adjuvants such as  carbonyl compounds,
nucieotides, and binding or drying agenis
such os gum arabic. Lower alkyl carbonylic
materials such as ketones and alkyl alde.
hydes can be admized in the system prior o
the heating to produce the reaction mixture
or they can be added to the reaction produel.
It is generally preferred to use these in the
pouliry systems and to add them after heat-
ing the systom since they are genecally vola-
tile, and losses thereof may occur during the
heating.

The ketonic materials used in this aspect
of the invention are preferably Jower alkan-
ones and hydroxy-substituted  alkanones
containing from 4 to 8 noa~quaternary car
bon ztoms such as discetyl, acetyimethyl-
carbinol and acstylpropionyl. The alkyl
aidchydes and preferably the lower alde-
hydes containing from 5 to 8 carbon atoms,
Especially proferred ars pentanal, bexanal
and heptanal. Convenienily, these are em-
ployed at levels ranging from 0.01 fo 1 times
the weight of taurine employed.  There may
also be added to the renction mixture quan-
tities of nuclectides and other amino acids,
such as beta~alanine. The preferred nucleo-
tides are mixtures of disedium inosinate and
disodium guanylate.

Tt will bs understood that all of the -
gredients uiilized heorcin can be admired
with inert curriers, or added in the form |
which they are commercially available, or m
pure form. The thiamine is conveniestly
used a8 an acid addition salt, sach a5 a
hiydzobafide, sad prefersbly, as the hydro-
chioride.  Thiamine containing materials
such as yeast and other natural products cas
be used as the source of thiamine. Simi-
farly, when individual amino acids are uti-
lized thev can be ia the form of a substance
which will visld them under the reaction
conditions, such as the acid addition salls,
preferably the hydrochloride,

Tn accordance with an additional aspect of
the imvention, there may be added to the
pre-mix o quantity of a saccharide material
such as a meono saccharide or a poly-sac-
charide exemplified by di-and trisaccharides.
Ribose, sucrose, dextrose and xylose are
ithusirative of those whick may be employed.
The presence of the saccharides results in a
reacted composition having somewhat more
interge flavor characieristics. Care should
be suercized In utilizing these materials,
however, since they may tend to contribuie
some burnt antes to the final reacted product.
When used, suitable results are obfained at
levels ranging up i about 25 per cent by
weight based on the total weight of a vehicle-
containing pre-teacted systemn.  Preferably,
the rapge is from 0.5-5 weight per cend.
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The meat flavor of the compositions of the
present invention js developed by heating the
pre-mix compositions at an elevated fem-
perature for a period of time. The time and

5 temperature are interrclated, lomger times
being required at low temperatnres for hest
Havor development and shorier times for
higher temperatures, It i preferable to
utifize temperatuzes of at least 200°F. in

19 order to accomplish the reaction in a resson-
able length of time. Generally, tempera-
tures mach above $20°F. make the redction
difficuit to control and may well prodece un-
characteristic bumt notes even with very

15 short reaction times. Accordingly, it is pre-
ferred 1o carry out the reaction at tempera-
tures of from about 200°F. to about 426°F,
untit the desired flaver development i
achieved. The heating periods may 3nge

20 from abowt one-quarter minule fo about 6
hoz:jm depending upon the heating method
used.

The process can be carried out on a batch
basis in small quantitiss of, for sxample, 50-

25 100 grams or 1 can be carried out baich-
wise on much larger quantities of 500 kg or
HIOTE.

The preferred process of this invewtion
refetive to prodacing beef flavor composi-

36 tions involves refluxing an aqueous pre-mix.
¥t is most conveniont 10 refux the agueous
mixture for a period of from ome to six
hours, Longer periods may be used at less
than refhux temperature, and shorter periods

35 may be used when the treatment is carried
out under pressure at higher than reflug tem-
perature.  Alfter reaction, the produet is
cooled and preferably allowed to age for a
period of from 2 to 4 days. It may then be

40 dricd as for example by taking if wp in 4
binding agent such as gum azabic.

For sweet meat and pouliry favors, it is
preferred to conduct the heating contin-
vously in high heat trausfer-rate heat ex-

45 changers. With such exchangers the re-
actiop mixture can quickly be brought to the
reaction  tempersture and  then quickly
couled in a second exchanger to a lower tene
perature at which no further reaction will

3¢ take place. A preferred embediment of this
inveation utitizes a scraped-wall hoat ex-
changer. Generally, higher {emperatures casn
be used in high heat exchangers than can be
used in batch production. The use of tem-

55 peratures at the upper end of the yange m
batch production isnds to camse localized
overheating, rapid resction and off-favors
and odors. A preferred temperature vange
for both batch and continuous processes i

60 from ahout 2507 to about 400°F,

The appropriate time of heating can
readily be determined by observation of the
flavor produced,  The resciion is suificiantiy
eusy to countrol that the proper extent of

65 heating can readily be determined simply by

heating the reaction mixture for a sufficient
period to produce the desired poultry Savor.
Generally, it is preferrerd fo utilize heating
times of from one~guarter 1izmute to about
three hours. Shorter times of from ome- 70
guarter to three mtimutes at 250°-400°F. are
preferably wsed in high heat transfer-rate
heat exchangers. Where the Havor comw
position of this iuvention is added to a food
which is to be subsequently heated or 75
cooked, the reaction time can be reduced,
and is some of these cases, heating the pre-
mix independeatly of the food can even be
shiminated. That is the processor or the
uitimate consumer in effect conducts the re- 80
aection,

The use of high heat transfer equipment
may tead to cause burnt noiss uncharacter-
istic of the true pork or poultry favor. To
2id in avoiding this, it has been found con- 85
vegient to use distributing agent, salt ar a
carbohydrate for example, but preferably
sali, in the system. The salt is conveniently
admixed with the other ingredients prior to
reaction at a level of about 10 to 30 weight 90
per cent based on the weight of the enfire
composition. ¥ may thus be considered ag
part of the vehicle. It then serves as a
means for distributing the system uniformiy
through the beai transier equipment thereby 95
migimizing the potential local hot spot
effects,

The flavor compositions of this invention
can be used to flavor varions foods, Hguid or
dry. They are conveniently employed at 100
Tevels of for exampls, from 0.05 to 15 weight
per cent.  For example, they can be incor-
porated into gravies, sauces, soups, dress-
ings, salads. aspics, purees and other liguid
preparations at tevels of from 0.05 to 2 and 105
preferably from 0.1 to 1 weight per ceat.
On the other hand, they can be admived
with careler materials or with other flavoring
ingredients or foods stuffs for ineorporation
into finished products, iltustrative of which
are the dry foods such as snacks, chips, and
synthetic meat fibers.  The compositions are
convenfently employed at fevels of 2 to 18
weight per cent or more and preferably §
to H) weight per cent in such applications.
It wilt be undorstood that the concentration
ranges are given for ptrposes of illusiration
only. It is well within the skill of the art to
utilize as mweh or ae litle cdditionnd in-
gredients and foods i the compositions of 120
the invention i order fo oblain varicties of
flavor and additional notes. The important
consideration is that the basic favor de-
velopment ia the result of & taurine-this-
mige reaction product augmented as desived 125
by a sowres of amino acids. as herein dis-
cusaexl.

110

115

... The foliowing sRamples are intended to be
itlustrative of the invention.
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EXAMPLE 1 Ingredient Parts by Weight
The following ingredients are selected: 1531& g%%gz
Salt 21.65
Ingredients Parts by Weight Beta-Alanine 1.28
§ Fat (vegetable shortening) 622.67 Glutamic acid 5.14 70
P d 17 e, hydrochorid 1028
Hutamic aci immine hydrochioride 10,
L-oysteine hydrochloride 10.28 Mixture of disodium inosinate
Glycine 5.14 and disodium guanylate 3,24
10 g}ithlani?ed Hlorid Hl]ég %-cys{teme hydrochloride g;i 75
"hiamine lyydrochlonide . aurine 3
Taurine 20.00 . ¢ Tie ST
it of disodium inosinae o The procedure of Exumple L iz fofone®
and disodium guanylate 334 composition  having chicken flavor charac-

15 e ‘ teristics virtually indistinguishable from that 80

The foregoing ingredients are mixed and  Grneeined when taurine is omitted and the
??iihmi};&gufe Ff?gt;.“;lrmfiys é;gg;g“cgén’“gég cysteine s used at wice the 1@Vzéld shown
gl at  fransterrate i : , tilar rosulis are ; &
exchanger wherein it is heated for aboat 30 f%‘f Vgr'gﬁéﬂifnisr"rse%lé;ﬁégbb&%%% iﬁhgg

10 5"":}?‘“‘13 :gtta tam%cgalitu}ie of ib‘mt 300‘“,}:;.10‘!& open vessel at a temperature of between 83

‘he mixture, which has taken on a ye p o : < it
color, is then cooled to about ii()()“}?. in 3 350 to 390°F. for & period of 10-15 minutes.
sccond scraped wall heat exchanger dn =
thereafter 0.12 parts of diacetyl and 0.10 This exampll;‘%:‘i‘ﬁiﬁfagm of a chicken

2§ parts of hexanal are added, and the resullilg  gauor composition produced when ail of the 99
mixture is then blended into a paste. The  costeine used in Example I is replaced by
mixurs ne an ool cheken ey i
the taurine i omitted. In the foregoing Ingredient Parts by Weight

90 reaction mixture, the cysteine can be sub- Fat 622.67
stituted by cystine or glutathione with ex- Salt 321.65 95
collent results, By varviag the proportions Glutamic acid 314
of the individual ingredients, « number of Taurine 10,28
different poultry flavor notes can be pro- Beta~-Alanine 1.28

35 duced. Other types of sweet meaty favor Glycine 5.14
notes, pork flavors, for example, can also e Thimmine hydrochloride 10.28 10
produced by substituting the fat with fard Mizture of disodium inosinate
and sliggztly decreasing the nc:iacti(m tin%;m and disodium guanylate 334
The edible compositions so prodeced can be . s dianty Aare TR

40 combined with other flavor ingredients such mg?é;%gi%ﬁ%g‘&“}i}ﬁg gfggpﬁ{‘f‘“};‘ﬁ
as smoky materials to give a bacon Bavor O poae coany neer wherein it is heate 4 for one- 105
spices to nreduce o ham flavor or @ SAWSAEE e nﬁnuwgat 295°F. It is then immedi;—

T e e g e e, (Y co0led fo 100°F. in a second, sccapec,

45 fat and salt, ap acceptable poaltry flavor g?digggé;fx;lgn{gﬁg :;tswoéchexﬁmjaip a;_z
g:nmnositipn is obtained in which the flavor  aaed The .résu‘}"ngp mixture h‘as very 10
§t‘§%§ﬁ?§v§&3§i§;é§ﬁme than that obtained good chicken flavor characteristics #nd Is

} & W Sui\ttf}gis f{;}r ufsa in gravies, seaéaces and Soupii
When the forsgoing procedure iy repeate
50 i : :
- ' utilizing ten parts ghicose in the mixtere 1o
Iz the for IfXPAﬁ'{}; LE!PV the tautine is he reacted. a reaction mixture having very 15
em;iaye\;i gteg;nmgvff g}p ;bgrﬁxi;gt&y $‘ good chicken flavor is obtained.
weight per cont. When the procedure i EXAMPLE V

55 repeated at ievels of 0.1, 4, 8 and 20 weight - i ; ; .
per cent taurine, {the fat level being reduced The following mixture is prepared :
correspondingly) similar improvements in Ingredient Parts by Weight 120
flavor enhancement are poted, galt gllg’f

alt 21.61
60 Glutathione 10.00
EXAMPLE ITI Beta-Alanine o 1.28
Tisis example is iflustrative of a chicken Thiamine hydrochlorid 10.28 125
flavor composition prodeced when 50% of Taurine o 10.60
the cysisine used in Example I is replaced Misture of sodium inosinate
and sodivm goanylate 334
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The procedure of Exampie I is followed
and after cooling, 0.12 parts of discetyl and
0.10 parts of hexanal (50, pure) are added,
The mixture so produced has a very good
chicken flavor.

Novel edible food compositions of this
iavention comprise a food and the Havor
compositions prepared as described above.
H desired. the flavor composition can be
admixed directly with the food, or it can first
be blended with other food additives and
then admixed with the foed. Additives
suitable for admixture with the flavor com~
positions of this inveation inclade carriers,
thickeners, condiments, spices, encapsulating
agents, vehicles, coloring agents, other
flavoring materdals, and flavor infensifiers.
For sxample, the flavor compositions of this
invention can be admixed with food addi-
tives such as alginates, allspiee, ascorbic
acid, basil, capucum exstract, oniom oil,
oregano extract, pyroligneous acid, sage oil,
sodium  citrate, thyme, and monocsodinm
glhutamate.

Carriers are useful in extending the flavor
compasitions of {his invention. Such car-
riers do not appreciably affect the quality of
the flavor, but they frequently stabilize the
compositions and increase their shelf life.
Saccharides such as gum arabic are useful
for this purpese, as are mixtures of salts and
suitable carbohydrates such as karaya,
tragacanth, and carboxymethyleeiluiose,

In formulating the edible compositions
according to this invention, a smwali but
effective amount of the flavor composition is
added to the food to impumt a chicken,
turkey, duckiing, pork, or other swael-type
meat favor. The novel flavor campositions
of this invention will also enhamce such
flavors in foods which already possess a
meaty Havor. It will be uadesstood that
the amount of Havor composition used de-
pends upon a vardety of factors, and accord-
Ingly, can vary over a wide range. ‘The face
tors which determized the amount of Savor
composition of this invention to be used
ichide the intensity of Savor desired, the
specific reaction mixture, the reaction con-
ditions, the type of food to which it is added,
and the cooking or other treatment to which
the {otal edible composition wili be sub-
jected prior to consumption. The Haver
composition of this jnvention can be added
to meat-containing or io meatless foods.
For example, it can be added w0 becf, lawmb,
vork, chicken, turkey, duckling, and fhe like,
or to gravies, ragous, soups, frdcassees,
spreads. dips, salads, pot pies, dressings,
sauees, pates, purees, snack products such as
crackers, and marinades,

Experiments similar to the foregoing ex-
amples demeonsirate that no meat favor
composition s obtained when hydrolyzed

vegetable protein is refinxed for 4 hours in 65
an_agueous medinm,

Similarly, a mixture of the following in-
gredients s blended with 400 paris of vege-
table shortening and 161 parts of sodium

chloride : TO
Ingredieny Paris by Weight
Gilutamic acid 3.14
Glycine 5,14
Beta-Alanine 1.28 i

The mixtare is heated 0 2 temperature of
about 275°F. over a period of approximately
& minutes and then cooled quickly to about
100°F. Thereatter, 0.1 parts hexanal (50%), 80
3.34 parts nucleotides and 0.12 parts diacetyl
are added. The resulting mixinre does not
posseas meaty flavor charvacteristics.

i35
EXAMPIE VI
The following ingredients are refluxed for
four hours. The resufting mixture is thes
aged for three days and gum arabic added
therefo to provide a composition containing 99
one part by weight of flavor solids and one
part by weight of gum arabic. The com-
position is spray dried to produce a beef
flavor product,

Ingredient

05
Ports by Weight
L-cysteine hydrochloride 3.52

Hydrolyzed vegetable protein 154.70
Thisunine hydrochloride 3.52
Water 336.50 0
Taugine 10.0G

The flavor of this composition is decidedly
improved over that obtained when the pro-
cedure is repeated without using tauring.
When the foregeing procedure is repeated
utilizing the taurine at concentrations of 0.1,
4. 8 and 20 per cent by weight, similar resulis
are obtained,

103

110

EXAMPLE VI
The procedure of Example VI is repeated
wtiizing 1.72 parts of cach of taurine aud
L-cysteine hydrochloride, The resulting re-
aciion product has a beef Aavor virtually
indistinguishable from the product obtained
in Example VI when taurine is absent,

115

128
EXAMPLE VIII
The procedure of Bxample VI is followed
utilizing the following ingredients :

Ingrediens Parte by Weight 125
Taurine 3.52
Thiamine hydrochloride 3.52
Water 336.50
Hydrolyzed vegetable protein  154.70

Motif Exhibit 1150, Page 777 of 1599
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The resulting composition has very good
beef Havor characteristics, When the pro-
cedwre iy repeated omiiting the hydrolyzed
vegetabie protein, again a good meal flavor

5 compwsition is obiained.

Other ingredients may be added, before or
afier reaction jo the pre-mix compositions
of Fxamples VI-VIII fo impart special notes
to the product. For example, materials

10 such as phenylalanine, beta-alanine, pyruvic
acid. pyruvie aldehyde, phosphoric  ueid.
potassium phosphate {dibasic), ammanium
phosphate {dibasicl, and potassium chioride
may be emploved.

15

EXAMPLE IX

The following ingredients are wsed to pre-

pare a beef bouillon cake:
U

Ingredient
Salt H
Flavor compositions of Example VIIE 0.50
Gelatin (180 bloom) .40

Gmg{ Uniit
1.80

25 Momo-sodium ghatamais 0.20
Brown coloring 0.01
Garlie powder .04
Pepper. ground 0.01

2.96

30

A houilton having excellent beef fiavor is
obtained.

35
EXAMPLE X

A chicken-flavored bouillon mix is pre-
pared by admising the followiag ingredients:

a0 Ingrediont Paris by Weight
Sali-fine 1.50

Malo-Dextrin L1
Monosodinee giutamale V.40
Vegetable protein hydrolysate 0.40
45 Quion fiaver 0.17
Celery stalk powder 0.i0
Celery seed powder 0.03
Garlic powder . .02
White pepper powder 0.02
ap Chicken fiavor of Example 11X 0.50

1§ desired, coloring material can be added 1o
the foregoing mix to obtain the desired
shade.

§5 A bouillon is prepared from the foregoing
compusition by adding 40 parts of boiling
waier fo the mix and stirging o digperss the
ingredients. A bouillon having au excellent
chicken favor iy obtained.

60

EXAMPLE X1
A mix for the preparation of chicken-
flavored gravy v prepared by blending the
65 following ingredients

Ingrediext Parts by Weight
All-purpose four 360.0
Cornstarch 120.0
Non-fat dry milk solids 80.0
Dextrose 40.0 70
Chicken flavor of Example IV 2700
Monosodium glutamate 40.0
Quion powder 160
Celery stalic powder 40

8.0 75

Chicken spice

About 9.7 parts of the gravy mix is
thoroughly dispersed in [00 parts of cold
water. The dispersion is then brought to a
hoil and simmered for two mimmes. A
gravy having an excellent chicken favor 8
obtained.

WHAT WE CLAIM IS -

1. A process for preparing a product 8%
uselut Tor Havoring which comprises prepar
ing a mixture of Z-aminoethane sulfonic acid
and thiamine, heating said mixture to pro-
vide & product, and, if desired, doing one
ntore of the following : 96

{a} adding to the above mixture, priog o,

during or after said heating, a soyres
of one of more amino acids

(b} adding the respitant product to a food.

2. A process according to claim 1, 93
wherein said source of amino acid is amy of
one or more free amine acids or a protein-
aceous material. .

3. A process according to claim 1 or 2,
wherein said source of amino acid 3s hydeo- 180
Iyzed vegetable protein,

4. A proecess according to claim 1 or 2,
wherein the source of amine acid is ome or
more free zmino acids at least one of which
is givcine, cysteine or ghutamic acid,

5. A process according to any vae of the
preceding claims, wherein based on the total
weight of the mixture, from 0.025 t0 90
weight per ceat of 2-aminosthane suifonie
acid, from D025 to 50 weight per Ceat this~ 11
mine and up to 50 weight per cent of aming
acid source are reacted,

6. A process according to claim &
wherein the reaction is carried out in water
and the 2-amincethane sulfonic acid econ-
stitutes from 0.5 to 25 weight per cent, the
thiamine constitutes 0.3 to 10 weight per
cent, and the amino acid source constitutes
from 0.5 to 35 weight per ceat of said e~
action muxiuee. :

7. A procsss according to any one of the
proceding claims, where there is a vehiele
additionally present during the seaction.

8. A process accordmy to claim 7,
‘.&lige‘zeia said vehicle comprises a iriglycéride

9. A progess according to any one of the
preceding claims, whereln there is addition-
ally present fn said reaction mixtufe @
saccharids material. ’

80

105

120

12§

13¢
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10. A process according to any one of
the preceding claims, wherein said heating is
within the range of 200 to 420°F.

11, A process according to claim 10,

5 wherein said heating is for a period of time
between 15 seconds and 6 howrs,

12, A process in accordancs with clatin 1
for preparing & praduct useful for flavoring
substantially as desceibed in any of the

10 Examples.

13, A product usefsl for fiavoring when-
ever prepared by the process of any one of
the preceding claims.

14. A composition useful in producing

13 Ravor compositions which comprises 2-
mninoethane sulfonic acid and thizmine.

13, The composition of claim 14, where-
in there is additionally present a source of
One or more gmino acids.

20 16, The composition of claims 14 or 1§,
wherein the sowree of amino acid is any of
one or mote free amino acids or a protein-
acepus material.

17. The composition of claims 14 10 16,

23 wherein the source of amine acid is hydro-
lyzed vegetable protein. ‘

1% The composition of claim 16, where-
in the source of amino acid is one or more
free amino acids at least one of which is

30 glycine, cysteine or glutamic acid.

The clevated temperature reaction
product of a mixture comprising 2-amino-
ethane sulfonic acid and thismine.

20. The clevated temperaiure vsgction

3§ product of & mixture conprising a souwrce of
vpe or more smino acids with a component
which is any of

{a} a ipigiare of Z-amincethane suifonic

acid and thiamine

40 or (b) the eclevated temperaturs  reaction

preduct of a mixtare comprising 2-

aminoethane sulfonic acid and thia-

nine.

25, The reaction product of clatm 30,

4% wherein the source of aminc acid is any of
one or more free amine aeids, or a protein-
aceous material,

22, The reaction produet of chaim 21,
wherein component. (&) is cmployed.

3¢ 23, The reaction product of clzim 22,
wherein the source of amino acid is hydro-
iyzed profein.

24, The reaction product of olaim 22,
wherein the source of amino acid is one or

35 more free amino acids at Jeast one of which
is glycine, cysteine or glutamic acid.

23, The reaction product of claim 23,
wherein the 2-aminoethane constitutes from
0.025 to 90 weight per cent, the thizmine

60 constitutes from 0.025 to 50 weight per cent,
and the hydrolyzed protein constitutes up to
50 weight per cent of said pre-reaction mix-
ture based on the total weight of said pre-
reaction mixture.

65 26, The reaction product of claim 25.

wherein there is a vohicle additionally
present in said pre-reaction mixture.

27. The reaction product of claim 26,
wherein the vehicle comprises water and the
-aminoetbane  sulfonic  acid  constitutes 70
from 0.5 to 25 weight per cont, the thimmine
comstituates from 0.5 0 10 weight per cont
and the hydrolyzed protein constitutes from
0.5 to 35 weight per cent of said pre-reaction
mixture all based on the weight of said 75
mixture.

28. The reaction product of claim 24,
whergin the 2-aminoethane suifonic acid
constitates from 0.025 to 90 weight per cent,
the thiamine constitutes from 0.025 to 50 80
weight per cent, the cysteine constitmes from
0 to 40 weight per cent, the glatamic acid
constitutes from 0 to 25 weight per cent, and
the glycine constitutes from § 1o 25 weight
per cent of said pre-reaction mixtuce all 85
based on the total weight of pre-reaction
mixturs,

28, The composition of claim 28, where-
in_there is a vehicle additionally present in
said pre-reaction mixture. o

30, The composition of claim 29, where-
in the 2-amincethane sulfonic acid cousti-
tutes from 0.5 to 25 weight per cent, the
thinmine constitutes from 0.5 to 10 weight
per cent, the cysleine from 0 to 25 weight 95
per cound, the glycine from 0.1 to 2.5 weight
per cent and the glutamic acid from 9.1 o
2.5 weight per cent of the said pre-reaction
mixture all based on the total weight of suid
pre-resciion mixtare,

3L The composition of claim 30, where-
in the vehicle comprises a triglyceride fat.

32. The composition of claim 31, where-
in there i additionally presest in said pre-
reaction mixture a saccharide material.

33, The composition of claim 25, where-
in there is additionally present i said pre-
reavtion mixture a quantity of cysteine.

34, An edible composition comprising a
food amd the composition of claim 19, in an
amount sufficiest to impart flavor charactsr-
istics (o said edible composition.

35. An edible composition comprising a
food and the composition of claim 26, in an
amount sufficient to impart flavor chavacter-
istics to said edibie composition.

36. An edible composition comprising a
food and the composition of claim 29, in an
amonnt sufficiont to impart flavor character-
istics to sald edible composition, 1

37. A flavowring composition in accord-
ance with claim 19 substantizlly as herein-
before described with reference fo any of the
Exaroples.
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For the Applicants,
CARPMAELS & RANSFORD,
Chartered Patent Agents,

24 Southampton Buildings,
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COMPLETE SPECIFICATION

Process for the production of Seasenings with a Flavor
similar to Meat Extract

We, Cory Propucts CoMpany, 3 Corpora-
tion organized uader the laws of the Stawe of
Delaware, United States of Americs, of 717
Fifth Avenue, New York, State of New York,
United States of America, do hereby declare
the invention, for which we pray that a Patent
may be granted to ws, and the methed by
which it is to be performed, to be particalarly
described in and by the following state-
RIZAT: ~—

This invention concerns 8 process for pre-
paring seasonings, flavorings, condiments and
the like having a raste remarkably similar 1o
meat extract, and to the products se prepared.

Briefly, the process comprises reacting to-
gether amine acids, reducing sugars, and a sul-
fonic acid.

More particularly, the present inventon
provides process for the production of season-
ings with a flavor similr w0 mear exiact
which comprises reacting together, in an
aqueous medium, (2 an smine acid component
comprising amine acids other thun cysteine,
protein hydrolyzates, and mixtuses thereof; (&)
a reducing sugar; and (<) a sulfonic acid com=~
ponent comprising lower aminoalkanesafonic
acids as hereinafrer defined, salis of lower
axglinaalkanasu}fcmic acids, and mixtures there-
of,

It is known that upon heating amino acids
with reducing sugars the Maillard reaction
(also celled the “browning reacton™) takes
plice, whereby not only brown-colored melan-
oidins are formed, hut, depending upon the
selection of the kind and quality of reactants
and the reaction conditions, varicus Havors
(e.g. malt, caramel, chocolate, resd, potare}
can be produced,

A process for making & seasoming composi-
tion having a mear flavor has been described
in Specification No, 836,694, comprising
reacting cysteloe (alone or in admixture with
other amino acids or 3 protein hydrolyzate)
with ene or more reducing sugars. It has been
believed thar the presence of cysteine in the

{Price 45. 6d.1

reaction mixture wis necessary to the produce
tion of a product havisg a pronounced meat
Havor,

We have now made the unexpected discov-
ery that products baving a pronounced meat
favor, which are puactically indistinguishable
from nawmral mear extract, can be prepared
by reacting an amino acid other «han cysteine,
or a cysteine-free mixture of amino acids or
protein hydrolyzate, with one or moze reducing
sugars, in the presence of 2 lower aminoatkane-
sulfonic acid or salt of such acid. By the term
‘lower amincalkanesulfonic acid® is mieant an
aminoalkanesulfonic arid containing a total of
not more that § carbon atoms.

Prefecrably, from the standpeint of avail-
ability, the sulphuric acid component Is taur-
ine, {aminoethylsuifenic acid,

NH;.CE’I& . CH;;SD;}H} 3

turine occurs naturally in many  food-
stuffs such as mear, fish and cheese, and
is found in natural meat exgract in the propor-
tion of abour 1.2% w0 L3, by weight, dry
basis,

As the aminoe acid component a single amino
acid or is salt can be used; we have found
ghutamic acid and its salts (&g monosodinm-
glutamate} te be particdlarly effective.  Also,
mixtures of two or core amino acids (or saits)
or a protein hydrolyzate (which is, of course,
essentially 2 mixtare of amino acids), can he
ugsed. Hydrolyzates of either animal or wegeta~
ble protein are effective in the process of the
invention; we have used, for example, hydroly-
zates of casein, meat Howr, wheat gluten, com
gluten, and defatred soy grits with excellent
results, The hydrolyzates can be prepared by
any of the methods known in the art, e.p. by
acids hydrolysis of the prowin followed by
newtralization, clarification and decolorizarion.

It should be emphasized thar no cysweine
is present in our reaction mixtures; despite the
gbsence of the compound which has heretofore
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heen though to be essential to the development
of @ meat favour, the products of our process
have a pronounced, full-bodied meat flavour
practically identical with that of natural meat
extract,

The particelar reducing sugar or sugars are
not critical, bat we prefer to use one or OIS
pentoses of a mizture of one or MOre penroses
with one or more hexoses, The following
sugars have heen found eminently suitable:
arebinose, dextrase, fructose, 2 Jactose, ribose,
and xylose.

The reaction showld be conducted in an
agueous medium, Preferably, the ratio (by
weight) of suifonic acid component 0
reducing sugar componment s within the
range of 171 to 1/3. The sulfonic acid
component should be present in an amount be-
sween about 1% and 5% (by weight} of the
cotal amino acid component plus the reducing
SUGAF COMPONCHL. Preferably, the seaction is
condacted at & temperatare between about 60
and 110°C, and a: a pH within the range of
shout 4 to about 7. The reaction shouid be
conducted to completion, that is, wntil all of
the reducing sagar component has beep react-
ed. The end point can readily be determined
by testing the reacted mixture for free reduc-
ing sugar.

Additional materinls, pasticularly com-
pounds which are present in natural meat ex-
wact such as succinic acid, lactic acid, snd
phosphates, can advantgeously be added
either before or after the reaction in order to
“ronmd off” the full-bodied flavor of the final
product.

The products resukiing from the reaction are
in liquid form; they can be used as flavorings
or seasoning i this form, or can be concentrat-
ed (a5 by evaporation) to pastes of dehydrated
fas by vacuun Of spray-drying) to dry
powders, The products have an excellens full-
bodied meat flavor, practically identical to that
of natural mest extract; when added o food-
staffs such as soup or food preparations con-
taining meat or fish they impa 2 delicious
meat flavor, and greatly echance any meat
ﬂa‘grs which are already present in the feod-
stuff.

The following examples will illustrate the
pracrice of the invention. They are presented
for illustrative purposes only, and are not in-
tended to }imit the scope of the invention.

HxampLE 1

250 grams of & protein hydrolyzate {ob-
tained by the acid hydrolysis of casein) having
a dry substance content of 40% and a pH
of 5 to & was mized with 75 grams of mono-
sodiumglutamate, 6 grams of Xylose, 3.2
srams of taurine, and 120 grams of water. The
mixtare was heated at 90°C. and reacted at
this temperature for 15 to 20 howrs. After this
period, the mixtare was analysed for free xyb-

ose, and nene could be detected. The brown
figuid resulting from the reacrion had a pleas-
ant taste similar to meat extract. The product
was eviporated to a paste weighing 220
grams. The evaporation caused no deteriora-
tion in the flavor of the product.

ExaMPLE 2

250 grams of a protein hydrolyzate (ob~
tained by hydrolyzing wheat gluten} was
mized with 120 grams water, 2 grams xylose,
1 gram dexirose, and 2 grams taurie. The
mixture was boiled for § hours under reflux.
Afrer this period, no reducing sugars couid be
detected in the mixture by analysis, indicating
that the reaction had gone to cempletion, The
product had a delicious mear favor, barely dis-
tingnishable from natural meetr extract. The
product was then spray dried to a dry water-
soluble powder. The dehydration had po ad-
verse effect upon the favor of the product.

ExaMpLs 3

75 s of sodium glutamate was dissolved
in 60 ml of water, and 3 grams arabinose,
3 grams dexirose, and 3.5 grams taurine were
zdded to the solution. The reaction vessel was
sealed and the contenty heated o 110°C. for
shont 2 hours. The resuftant liquid had a tasie
remarkably similar to natural meat extract.

ExaMPLE 4

This example demonstrates the importance
of sulfenic acid component to the development
of a pronounced meat favour, and also shows
the advantages of adding additiongd materials
which occur naturally in meat extract.

"The following materials were added to 130
grams of water: 230 grams protein hydroly-
zate (obtained from defatted soy gritg), 43
grams potassiam phosphate, 30 grams lactic
acid, 3 grams succinic gcid, 6 grams xylose,
and 75 grams sodium glutamate, The solution
was adjusted to a pH of about 5 to 7, and
Heated at 90°C., for about 20 hours, The pro-
duct had a good, but mild, taste, The example
was repeated except that 3.5 grams of taurine
was added to the reaction mixturs. The resait-
ant product had a very pronounced falt-hodied
seat flavor, which was barely distinguishable
from natural meat estract. The procuct was
evaporxted to obtain about 310 grams of paste;
the evaporation had no adverse sffect upon the
delicious flaver,

EXAMPLE 3

250 grams of a vegetable protein hydzolyz-
ate, 75 grams glutamic acid, 3 grams ribose, 3
grams dextrose, 2.6 grams succinie acid a
3 grams tuurine were dissolved in 200 grams
of water, The solution was adjusted to a pH
of shout & and heated at 90°C. for abow 20
hours. The reacted product was evaporated to
the form of & paste (210 grams). The product
had an excellent meat Savor.
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WHAT WE CLAIM IS :

1. Process for the production of seasonings
with & flaver similar to mest extract which
coraprises reacting together, in an aqueous me-~
diuze, (2) an amino acid component comprising
amine acids other than cysteine, protein hydro-
lyzates, and mixtwes thereof; (b a reducing
sugar; and (¢} a sulfonic acid component com-
prising lower aminoalkanesulfonic acids as
hereinbefore defined, salts of lower aminoal~
kanesulfonic scids, and mixtures thereof,

2. The process of chim I, wherein the
amino acid component is glutamic acid or a
salt thereof.

3. The process of claim 1, wherein the
amino acid component is 8 cysteine-free pro-
tein hydrolyzate.

4. The process of claim 1, 2 or 3, wherein
the reducing sugar is 2 pentose or 2 mixture
pentose and a hexose.

5. The process of any of claims 1 to 4,
wherein the sulfonic acid compenent is taurine.

6. The process of asy of claims 1 w 3,
wherein the sulfonic acid component is present
in an amount of from 1% o 5% by weight,
based on the total weight of the amine acid
component and the reducing sugar, and the
ratio of sulfonic acid component to reducing
sugar is from 1/1 to 1/3 by weight.

7. The purpesc of any of claims 1 to 6,

wherein the reaction #s carried out at a pH
of from 4 to 7 and at & temperatare of from
60 10 110°C,

8 The process of any of claims 1 to 7,
wherein additional ingredients which are pre-
sent in natural mest extract are added ro the
mixture before or after reaction,

%, The process of chim § wherein sald addi-
tional ingredients comprise succinic scid, lactic
acid or a phosphate or & mixtere thercof.

10, The process of any of claims § 10 9,
inclading the additenat step of concentrating
the product resulting from the reaction to the
form of a paste.

11. The process of any of claims I to 9,
including the addivional step of dehydrating
the product resulting from the resction to &
dry powder,

12, Process according to any of claims 1
to 11 for the production of seasonings with
a flayor similar 10 mest extract, substantially
as herein described with particular reference
to any one of the specific examples.

13, The product obtained by the process of
any of claims i to 12,

STEVENS, LANGNER, PARRY &
ROLLINSON

Chartered Patent Agents,

Agents for the Applicants.

Printed for Fer Majesty’s Statfonery Office by the Cougler Press, Leamington Spa, 1963,
Published by the Patent Office, 25 Southampton Buildings, Lendon, W.C.2, from which
coples may be obtained.
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COMPLETE SPECIFICATION.
Pouliry Flavor,

We, Cuss. Prizer & Co., e, a Corpora-
tion orgamized under the laws of the State
of Delaware, Uniied States of America, of
235 East 42nd Strest, New York 17, State
of New York, United States of America,
do hersby declare the invention, for which
we pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement—

This invention relates to a new and useful
method for making flavoring compositions.
More particnlarly, it is concerned with a
process for the preparation of a synthetic
chicken flavor comprising sugars, amino
acids, vegetable protein hydrolysates. &
ribomizeleotides, and monosodium glutamate,
which is useful in impariing a chicken ffavor
to  foods. The commercially-available
chicken-flavor exiracis used in flavoring
foods such as gravies and soups are obtained
by 3 thme~consuming and generally expen~
sive process. Most chicken-flavor extracts
contamy a dehydraied chicken meat along
with various spices and fillers.

The price of the chicken-flavored exfract
tends to Huctute with the season of the
year and the competitive demand for poultry
for table use. Similar fuctuations are ob-
served in the guality of the exiract. It has
now been foumd that by use of the process
of this invention, it is possible to obtain
chicken-flavored extracts which have wni-
formdy high guality at a cost that does not
vary with the season or availabiliiy of poul
try, This is accomplished by replacing the
usual chicken-flavor extract with composition
prepared from commeercialiy-available chemi-
cal and vegetable materials which are stable
in price and some of which are expected to
be available at steadily decreasing prices in
the future.

3

thetic chicken-flavor compositions of this
invention have 3 laste and aroma of the
natural chicken favor and are suitable for
Bavoring gravies and soups. It is most im-
portant, in order to obfain a commercially-
acceplable product, thai every nuance and
flavor note of natural pouliry flavor be re-
produced in a synthetic poultry flavor ex-
actly as it is tasted and smelled in the naiural
product. While a beef-flavor exiract can
have a slightly sironger taste or a slightly
saltier taste tban natural beef flavor, a
chicken favor cannot and still be commes-
cially acceptable. A chicken-flavored extract
must have a certain mildness to be acceptable
and yet refain is chicken flavor. This mild-
ness cannot be abtained by merely diluting
@ strongly-flavored extract. It is inherent in
the poultry-flavor itself. Tt was therclore
most unexpected that we found that by
blending certain ingredients in the proper
amounts, we obtaised a commercially-
acceplable chicken Havor that serves as @
substitute for natural chicken flavor without
the addition of spices, or flavor maodifiers.
It is known that a flavor such as that of
woast beef, boiled beef, roast pork is abtained
by reacting a monosaccharide such as hexose
or peatose with cystine or cysteine i the
presence of water at an elevated temperature,
The teachings of Morton, et al, U.8. Patent
2934437 are illustrative thersof. We have
surprisingly found that by combining a hex-
ase or peatose with water, cysiine or cys-
teine, and a particular amount of glycine,
and thereafter neutralizing the mixiure and
heating at an elevated temperature, we ob-
tamn & distinet chicken flaver extract,
Broadly, this invention is a method for
making a chicken-flavored composition
which comprises mixing in an  ggueous
medinm a hexose or pentose monosaccharide
or mixtures thereof, cysteine or cystine oy
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mixtures thercof, and glycine in an amount
to provide from 0.05 to 0.5 part per patt by
weizht of the total mixture: peutralizing
a pH of 6.5 to 7.5 and thercafter heating at
from 70 to 100°C. for from 10 misttes t0
4 hours,

Also inchided is the above-described pro-
cess where the hexose is dextrose and the
peniose is arabinoss.

Furthermore, this invention includes the
above-described process where the chicken-
flavored product is cooled and there is then
added from 0.2 to 15 parts by weight of
edible fat.

Also included in this invention i the
method for making a chicken-lavored com-
position  which comprises mixing in an
aqueous medium, dexirose, arabinose, Cys-
tome and glycine in an amount to provids
from 0.05 to 0.5 part per part by waight
of the total mixture, neutralizing to a pH of
65 to 7.5 and thereafter heating at from
about 90 to 100°C. for about 2 hours; cool-
ing and thercafter adding to the chicken-
flavored product

(a) from 2 to 15 parts by weight of mono-
sodium ghiamate,

(b) from 3 to 1§ parts by weight of vege-
table protein hydrolysate,

{c) from 1 to 4 parts by weight of sucrose,
and thereafter heating fo 70-—75°C. for 1
1o 4 hours.

Furthermore, this invention incledes the
aforesaid method wherein the chicken flav-
ored composition is cooled and blended with
from 0.2 to 15 parts of edible fat and from
0.01 to 0.1 part by weight of a 50:50 by
weight mixture of disodium inosinate and
disodivm guanylate, based on the waight of
chicken-flavored product and then heating
o from 50 to 55°C. for from 10 to 30
minies.

The ingredienis of the ahove-menttoned
processes are readily obtainable cither com-
mercially, or by synthesis.

The monosaccharides used in this inven-
tion may be a pentose or a hexase ot mix-
fures of both, THustrative pentoses arc
sibose, arabinose and xylose; illustrative hex-
oses are glucose, fructose, galactose and
MARNOSE.

The term “vegetable protein hiydrolysate”
as used hersin contemplates artificial digests
of protein desived by acid, enzymatic or
other hydrolysis of vegetable proteing such
as the mixtare of plant proteins occurring m
cereal graing, espscially wheat, and knows
as gluten. The said protein  hydrolysates,
which are freely available conunercially,
comprise the constituent amino acids repre-
senative of the source prolein. A particu-
lagly nseful hydrolysate is that made by ihe
Nestle Company and sold under the trade-
pame Maggl 3H3 Paste.

The term “physiologicaliy-acceptable salts”

as used hersin contemplates non-toxic alkalt
metal, alkaine earth metal and organic base
salts of S*-ribonucieotides, of which inosize-
5t.phosphoric acid also well known in the
arf as inosinic acid, is a member of special
imporiance, and glutamic acid. Particular
mention is made of the sodium and calchum
salts, which are desirable because of their
ready availability and low toxicity. Also
important are the potassim salis, the am-
moniun salis and the salts with glycine and
other non-toxic organic bases.

1t has been found that, in addition fo,
or in place of inosinic acid, other §*-ribo-
nucleotides may be employed in the prac-
tice of the instant invention. In this connec-
tion, special mention is made of certain 5%~
ribonucleotides derivable from a commonly
employed source of inosinic acid, namely
yeast ribonucleic acid: cytidine-5'-phos-
phoric acid, uridine-5*-phosphoric acid and
gnanosine-5*phosphoric acid, this latter sub-
stance comamonily ig referred to as guanylic

acid.

By the term “chicken-flavored product”
used herein and in the appended chims is
meant the chicken-flavored composition ob-
tained by mixing the hexose or pentose
gronosaccharide or mixtuses thereof, the
cysteine or cystine mixivres thereof, walsr
and glycine; neutralizing to a pH of 65 to
75 and thereafier heating st from 70 fo
100°C. for from 1€ minutes to 4 houts.

Tt is critical o this invention that the
hesose or pentose monosaccharide or mix-
ture of hexose and pentose monosaccharide,
the cystine or cysteine or mixture of cystine
or cysteine, and the glycine, be mixed with

water and neniralized fo 2 pH of 65 10 7.3

prior to heating at 70 to 100°C. for {rom
10 minutes to 4 houwrs, in order to obiain &
chicken-flavered product. When the glycine
is not added or when the mixture is not
neutralized a nondescript tasting composi-
tion is obtained.

70
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For the practice of this invention when

vegetable protein hydrolysate is added, it is
important to maintain the ratio of vegetable
protein hydrolysate to chicken-flavored pro-

duct as disclosed berein and as set forth in-

the appended claims. I more than 13 parts
by weight of hydrolysate per part of chicken-
flavored product is used, then the poultry
taste ig not as pronounced. Also, in the prac-
tice of this invention when a 5*ribonucleo-
tide is added, it is very desirable o main-~
tain the ratio of Staibonucleotide to meal-
favored substance as disclosed herein. X
more than 0.1 part by weight of the said
nucleotide is present for cach part of the
chicken-flavored product, the economic ad-
vantage of the instant invention is dim-
injshed.

As will be exemplified hercinafter, the
flavoring compositions are oblained and may
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be used in the form of substantially dry
solids or pastes or in solutions, When the
favoring compositions are used for replace-
ments for poultry extract, a certnin amount
of adjustment in the concentration may be
needed depending onr individual preference
and the nature of the final product in order
to arrive at the most desirable flavor or
essemce, These adjustments are well within
the ability of those skilled in the art and,
as is obvious, the need for such adjustments
by the consumer is largely obviated by pro-
viding a synthetic mixture of (his invention
with a flavoring strength equivalent 1o that
of pouliry exiract. Such a composition can
readily be made by suitable selection of con~
centrations and will be exemplified herein-
after.

It will be obvious fo those skilkd in the
art of cookery, that the addition of suitable
spices to the chicken-flavored compesition
prepared by the method of this invention or
to foods prepared by wilization of the
composition, will result i turkey, duck,
Cornish hen, goose or pheasant-like tastes
depending on the spices used and their
wuounis.

The present invention, in one of its enm-
bodiments especially wuseful to  prepare
chickenflavored gravy with roast chicken
Havor and odor, contemplates the process
as described above wherem for each part of
the said meat-flavored substance there is
provided from about 0.5 to about 15 parts
of edible fat.

As will be exemplified, to obtain the afore-
mentioned chicken-flavored product &t i
necessary to heat the ingredients at from 70
to 10G°C. for a period of from about 10
minutes fo 4 hours. As will be obvious to
those skilled in the art. the higher the fem-
perature choses, the shorter the fime re-
gired ic obtain an adequate flavor.

With respeet to the edible fact, both
animal and vegetable fats may be used. For
example, chicken fat and beef fat, margaine,
butter and safflowsr off and coconut off can
be employed. While the reactions leading to
roast mest odor and flaver are not clearly
understood, the heating together of the mix-
ture with fat vader these conditions leads o
a very pleasing product, different from that
obtained when fat is not presest,

The amcunt of edible fat can be varied.
Based on the chicken-flavored substance, for
example, there can be used from 0.5 to 13
parts of fal per pari of chicken-flavored
product.

A specific embodiment of this invention
comprises heating in admixture 2 compound
selecicd from hexuse and pentose maono-
saccharides, or mixtures thereof, and pre-
ferably dextrose and arabinose to obtain the
optimum in pouliry Havor, with cystine or
cysteine or mixtures thereof i the presence

of water, adding for each part by weight
of the mixture, glycine in an amount to pro-
vide from 0.05 to 0.5 parts by weight. The
cysting or cysielne, monosaccharides and
glycine ate added to the water and the pH
is adjusted to an acility of from 65 to 7.5.
The zolution iz then hested at from 70 1o
160°C, for from 10 minvtes to 4 hows,
and preferably from 90-—106¢C. for about
2 hours to obtain the best tasting produet,
ceoled to sbout room temperature and an
amound of water about egqual to the weight
of the mixture is added. The acidity of the
mixture is readjusied to pH of from 6.5 to
7.5 and proferably about 635 1o 7.0
obtain the optimum chicken flavor. To the
migiure is added from 2 to 15 parts by
weight of glotamic acid or & physiologically-
acceptable salt thereof, for each part of
chicken-flavored product. The glutamate salt
may be added to the solution prior to

neutralizing and  heating in  order o
reduce the amownt of alkali required
for uewiralization. However, in  order

to obtaln a good pouliry flaver only
about 0.2 parl per part of meat-llavoured
subsiance should be so used. The remainder
being added after neutralizing and heating.
Teo the cooled mixture is added for cach part
of chicken-flavored product from about 3 to
15 parts by weighi of vegetable protein
hydrolysate and fremm about i to 14 parts
of sucrose. The resulting mixture is heated
at 70-75¢C, for 1 to 4 howrs, cooled to
about 50°C,, and from 0.2 to 13 paris of
edible fai and from .01 to Q.1 part of a
S-ribonucleotide sclected from inosinic acid,
guanylic acid, mixtures thercof and their
physiologically-acceptable salts, for each part
by weight of meai-flavored substance, is
added. The mixture is stirred for about 15
mintfes at S0—55%C, and bettled. Alter-
natively, the edible fat may be added prior
to heating at 70—72°C. However, he 5=
ribonucleotide is preferably added after heat-
ing to avoid decomposition.

BExampre T

A chicken-flavored composition it formed
by adding {o a 2-liter, 3-necked flask fitted
with a mechanical stirrer, thermometer and
reflux condenser, 60 ml water, 130 grams
L-cysteine hydrochloride, 6.7 grams glycine
hydrochloride, 10.8 grams dextrose and 8.0
grams Le.arabinose. After the addition of
each ingredient the mixture is stirred to dis-
sobve the ingredient before the next ingredi-
ent iy added. The total time to prepare thig
solution is about 30 minutes. The solution
is adjusted to pH 7.0 by the addition of
about 10 mi 509 agueons sodivm hydrox-
ide. The solution is then heated to 90—
959C,, for 2 hours. Afier cooling to 20—
25°C,, 100 ml water is added and the
acidity adjusted to pH 6.8 with about
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20 ml IN sodium hydroxide solution. The
resulting composition has a poultrty taste
and aroms reminiscent of roast chicken.
Similar results are obtained when L-cysteine
hydrochloride is replaced with L-cysteine,

1~cysting, L-cysting hydrochloride or a mix-

ture of L-cystcin and L-cystine.

Fxanere 1L
Ta a 2.liter, 3-necked fask fitled with
mechanical stirrer, thermometer and reflux
condenser is added the following ingredients:

water 60 ml

L-cysteine hydrochloride 13.0 grams
glycine hydrochloride 6.7 grams
dextrose 10.8 grams
L-arabinose 8.0 grams

The solutfon is adjusted to pH 7.0 with
10 ml of 50% aquecus sodium hydroxide
and is then heated at 90-—95°C. for 2
hours. After cooling to 20—25°C,, 100 ml
of water is added and the acidity is adjusted
to pH 6.8 with 1N hydroxide solution. With
the stirrer on, the following ingredients are
added

SUCTOS 166 grams
vegetable protein hydrolysate

{(VPE) 50 grams
monasodinm  gluatamate

{(MSG) 30 grams

The resulting solution is heated at 70—
729¢ for 4 hours. It is then cooled to 50°C.

and 45 grams rendered chicken fat and L5

grams of a 50/30 mixture of disodiim ino-
sinaie and disodium guanylate ave added
with stirring. The product is hlended for 15
minues 5 30—-559C. and packaged in glass
bottles. The composition has an excellent
chicken flavor and is suitable for Hlavoring
gravies and soups.

ExawmprLs 1

Chicken-flavored compositions are pre-
pared by the procedure of Example L sizb-
siituting for the dextrose the following
hexoses: galactose, maunose and fructose;
and for the arabinose the following pentoses:
ribose and xylose, Substantially the same
results are obtained.

Examprr IV

Chicken-flavored compositions are pre-
pared by the procedure of Example 11 sub-
stituting for the mixture of disodium inosin-
ate and disodium goanylate: dipotasstom
inosinate, calcium inosimate, diammonium
inosinate, inosinic acid or guanylic acid.

Similarly, chicken-flavored compositions

ars prepared according to the procedure of
Example I when glutamic acid, monopoias-
sium glutamate, mogoecalkcium diglutamate
and monoammonium gluatmate are sube
stituted for monosodium glutamate.

Exampie V

The procedure of Example II is repeated,
substititing for the rendered chicken fat, an
equal amount of coconut oil. An eminently
satisfactory chicken-flavored composition s
obtained.

Similarly, when margarine, in an amount
equal to the amount of rendered chicken fat
in Example 13, is substituted for the chicken
fat, a chicken gravy base is obtained.

FxampLE VI
In a 2-liter, 3-necked flask fitted with
mechanical stirrer, thermometer, and reflux
condenser is added the following ingredients:

water 60 ml

L-cysteine hydrochloride 13.0 grams
glycine hydrochloride 0.7 grams
dextrose 10.8 grams
L-arabinose 8.0 grams
monosodium glutamate 17.0 grams

The solution is adjusted to pH 7.0 with
50% aqueous sodium hydroxide and then is
heated at 90—95°C. for sbout 2 howss,

“After cocling to 20—23°C, 100 ml of

water is-added -and the acidity is adjusted
to pH 6.8 with IN sodium hydroxide sohz-
tion. With the stirrer on, the following
ingredients are added:

sucrose ) . 166 grams
vegetable protein hydrolysate 550 grams
monosodium glotameate 513 grams

The resulting sclution is heated at 70—
730C. for 4 hours. It is then cooled at 30°C,
angd 45 grams coconut oil and 1.5 grams of
a 50/50 mixinge of disodium inosinate and
disodium guanylate are added with stirring.
The product js blended for 15 minutes at
50—55°C, and packaged. The resulling com-
position s an excellent chicken gravy ot
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chicken soup base. Similarly, when the 48 190

srams coconut oil are added prior to heat-
ing at F0—72°C., .am éxcellent chicken
flavored composition is obtained.

o Examerie VH

When the procedure of Example I is
repeated, substituting different proportions
of certain ingredients ag set forth in Table L,
satisfactory chicken-flavored compogitions
are obtained.
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