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A. CLASSIFICATION OF SUBJECT MATTER

Int.cl’” n23L1/226, a23L1/22, A23D9/00

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

classification and IPC

B. FIELDS SEARCHED

Int.cl’” A23L1/22-1/23, A23D9/00

Minimum documentation searched (classification system followed by classification symbols)

"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 5-304%972 A (UNION INDUSTRIAL Y 13-22/1-12,
AGRO-GANADERA S.A.), 23,24
1% 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.

':, 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
09 February, 2005 (09.02.05)

Date of mailing of the international search report

01 March, 2005 (01.03.05)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2004)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2004/016557
Box No. IO 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. D 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. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

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 cannothencebeconsideredtobea technical
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. I:j 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. I:] 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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Non Patent Literature

114587

PancakeNinja.pdf

3e0d3909985 1dbab27a0a8d8c36f29fe0c71]
6b3f

no 8

Warnings:

Information:

11

Non Patent Literature

656399

RU_OA_201410481210_2017_
05_23.pdf

fb8badc589dbb9630fdc39549d01fd0451a
1372

no 8

Warnings:

Information:

12

Foreign Reference

160454

SU291395_partial.pdf

3efae19c3b52d0f364f878e7a4bd592426a0|
48f6

no 1

Warnings:

Information:

13

Non Patent Literature

91064

Topunov_2001_partial_final.
pdf

584b6194dc32e4ebbbba56c0905eb143bd
0d944a

no 1

Warnings:

Information:

14

Non Patent Literature

292489

Walter_1993.pdf

647733c90536df1229c27b7€7861a27771a)
6adf1

no 5

Warnings:

Information:

15

Foreign Reference

1365002

W02005046354.pdf

e37af993e815c2c58b1c74ale0bfd47cSbaal
8401

no 27
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New 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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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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15913090
Input Set:
Output Set:
Started:
Finished:
Elapsed: 0 hr(s)
Total Warnings: 4
Total Errors: 0
No. of SeqIDs Defined: 27
Actual SeqID Count: 27
Error code Error Description
w402 Undefined organism found
w402 Undefined organism found
w402 Undefined organism found
w402 Undefined organism found

Validated By CRFValidator v 1.0.5

Application No:

2018-03-08 17:04:55.803
2018-03-08 17:04:56.055

0 min (s)

in

in

Version No:

<213>

<213>

<213>

<213>

0 sec(s)

in

in

in

in

SEQ

SEQ

SEQ

SEQ

ID

ID

ID

ID
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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

FastsSEQ for Windows Version 4.0

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 val 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
Tle
125

Trp

Lys

Glu
Glu
30

Ala

Gln

Glu
Ala
110
Lys

Gly

Pro

Ala

15

Leu

Gln

Asn

Ser

95

Asn

Glu

Glu

Pro

Leu

Gly

Lys

Pro

Ser

80

Asn

Glu

Ala

Ala

Ser
160
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<210> 2

<211>
<212>
<213

133
PRT

> Methylacidiphilum

<400> 2

Met
1
Tle

Phe

Tle

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

Tle

Leu

Lys

Ser

Gln

50

Asp

His

Cys

Leu

Thr
130

<210> 4
<211> 145

Asp

Pro

Glu

35

Ser

Asn

Lys

Leu

Ala

115
Thr

139
PRT

Ser

Glu

Lys

35

Pro

Arg

vVal

Leu

Lys

115

Leu

Glu

Arg

Leu

Gln

Leu

100

Lys

Ala

Glu

His

20

Tyxr

Lys

Leu

Arg

Leu

100

Ala

Glu

Lys

Lys

Pro

Lys

Glu

Tyr

85

Lys

Ala

Glu

Glu

Glu
Arg
85

Gln

Trp

Lys

Leu
Gly

70
Gly

Ala

Adquifex 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

Tle

Ser

40

Gln

Tle

val

Gln

Thr
120

Arg

Tle

Lys

40

Asn

Asp

Lys

Glu

Ala

120
Tyr

Leu
Gly
25

val
val
Pro
Asp
Glu

105
Lys

vVal
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

Ser

Met

Ala

Ala

60

Ser

Leu

Tyr

Asn

45

Leu

Asp

Pro

Gln

Tle
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

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
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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 Tle Thr Asp Pro Gln Phe Val val val 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 wvulgare

<400> 5
Met Ser Ala Ala Glu Gly Ala Val Val Phe Ser Glu Glu Lys Glu Ala
1 5 10 15
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 vVal 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

Tle

Gln
305
Pro
Ser

Asn

Leu

Asp

Glu

Ser
50

Ser
Lys
Ser
Glu
Tyr
130

Glu

Leu

Asn
210
Arg
Gly
Lys
Ile
Lys
290
Glu
Asp
val
Leu
Leu
370

Leu

Thr

Gly

TIle

Phe

35

Pro

Cys

Pro

Gln

Lys

115
Asp

val

Ser

Tyr

195

His

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

Tyxr

Leu

340

Leu

Gly

Gln

val

val

Asp

Leu

Arg

Ala

Pro

85

Pro

Leu

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

Leu

Asn

Pro

Asn

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

Tle

120

Leu

Thr

Leu

His

200

Gln

val

Tle

Ser

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

vVal

Asn

Thr

10

Ala

His

Ile

Gly

Pro

90

His

Glu

Met

Met

ser

170

Glu

Tyr

Gly

Pro

Gly

250

TIle

Asp

Ala

Phe

Ala

330

Phe

Arg

Ala

Thr

Ile
410

Gly

Ser

Ile

Gly

Gln

75

Met

Gly

Asp

val

Leu

155

Lys

Ser

Arg

Ala

Pro

235

Arg

Leu

Pro

Pro

Lys

315
Gly

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
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

Lys
365
Lys

Leu

Leu

Leu
Gln
30

Ser
Thr
Pro
Leu
Thr
110
His
Lys
Arg
Ala
His
190
Asp

Ser

Leu

Trp
270
Ile

Gly

Arg

Tyr

Asn

Thr
15
val

Arg

val

Lys

95

Tyr

Tle

Leu

Val

Glu

175

Pro

Gly

Arg

Pro

Ser

255

Ala

Asn

Asn

Met

Gly

335

Ala

Ser

Asp

Tle

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

val
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Asp

Gly

Glu

Ser

465

Ser

Gln

Arg

Ser

Pro

545
Lys

Glu
Pro
Gly
625
val
Arg
val
Asn
Pro
705
Phe

Ser

val

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

His
690

Ser

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

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

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

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

Pro
855
Ile

Pro

Arg

440

Trp

Phe

Met

Gly

Asp

520

Ala

Glu

Asn

Asp

600

Asp

Tle

Arg

Tyr

Tyr

680

val

Leu

Tyr

TIle

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
Asp
Glu
His
825
Ala

Gly

Thr

Gln

Thr

Ser

Asn

Lys

490

Arg

Asp

Ala

Met

Pro

Gln

Arg

Tyr

650

Glu

Leu

Ala

Ala

Pro

730

Glu

Leu

Leu

Gly

Leu

810

Val

Ser

vVal

Thr

Asp

Gly

Cys

Ile

475

Gly

Thr

Asp

Phe

Gly

555

Arg

Ser

Asp

Pro

val

Phe

His

Leu

715

Pro

Thr

Met

Trp
795

Leu

Phe

Ile

Ala

Asn

TIle

460

Phe

Phe

Phe

Leu

Gly

540
TIle

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

Tle

His

Pro

val

605

val

Leu

Asp

Tyr

Arg

685

Pro

Arg

Val

Glu

Glu

765

Gln

Glu

Ser

Tle

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

Lys
750
Gly
Gln
Ala
Lys
Arg
830

Gly

Gln

His

Ser

Lys

Pro

Met

495

Phe

Cys

Asn

Gly

His

575

Val

Leu

Gly

Asp

Thr

655

Leu

Phe

val

Asp

W
ul

Tyr

Gly

Arg

val

Leu

Glu

Leu

val

Ala

Asp

Ala

480

Glu

Lys

Ile

Val

Arg

560

Leu

Ala

Tyr

val

Ala

640

Pro

Pro

val

Leu

720

Thr

Lys

Leu

Lys

800

Tyr

vVal

Pro

Met
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865

Pro

Lys

Pro

Leu

Leu

945

Ala

Tyr

Ala

Ala

Ala

1025

val

Asp

Arg

Arg
1105

Ser

Leu

Trp

Ser

930

Ser

Met

Leu

Leu

Met

1010

Ala

Lys

Pro

Lys

Asp

1090

Lys

Ala

Ser

915

TIle

Asp

Val

Ser

Gln

995

Glu

val

Ala

Lys

Lys

1075
Ala

Ser
Lys
900
Arg
Tyr
Tyr
Pro
Pro
980
Pro
Gly
Asp
Gly
His
1060

Tyr

Ser

Arg Arg Asn

Lys Val Pro Arg

Gly Gly Leu Phe Pro Phe Pro Val

Glu

<210
<211
<212
<213

<400
Met

Ala

Leu

Arg

Glu

65

Ala

> 7

> 530
> PRT

1140

Phe
885
Leu

Gly

Gly

Ile

Asp

Asp

1045

Phe

TIle

Gln

val

Pro
1125

870

Pro

val

Met

Lys

Ile

950

Gln

Gly

Thr

Arg

val

1030

Arg

Pro

His

Ile

Leu

Glu

Phe

Thr

935

Ala

Ala

Met

Pro

Leu

1015

val

val

Asp

Tyr

Arg Thr

Ala Asn
905

val Gly

920

Met Ile

Trp Ser

Gln VvVal

His Tyr
985
Glu Thr
1000
Ala Gly

Lys Glu
Phe VvVal
Pro Glu

1065

Gly val
1080

Lys

890

val

Lys

Lys

His

Phe

970

TIle

Asp

Thr

Asp

Ser

1050

875
Thr

Lys

Pro

Gly

val

955

Ala

Pro

Ala

Phe

Asnh

1035
Phe

Arg

Leu

Ala

Leu

940

val

Gln

Glu

Leu

Gly
1020

Glu

Tle

Lys

925

Lys

Pro

Ala

Tle

Leu

1005

Ser

val Cys
895

Asn Lys

9210

Asp Glu

Ala His

Thr Ser

Val Asp

His Met

990

Leu Gly

Tyr Arg

Gly Arg Gln Vval

val

Val val Asn

Gly

Ala Ile Thr Glu

1095

Arg Arg Val Pro

1110

Gly Gly Phe Tyr

> Fusarium oxysporum

> 7
Lys

Ser

Tyr

Thr

50

Trp

Gly

Gly
Gln
Met
35

Cys

Leu

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

Ser Lys
25

Asn Lys

40

Asn Val

His Asp

Ala Ser

Gly

val
1130

Ala
10

Trp
Arg
Pro

Ala

Ile
90

Pro

Met

His

Phe
1100

Asp

Ala Ala

1055

880
Gln

Ile

Pro

Gly

Gly

960

Tyr

val

Tyr

Glu

Pro

1040

Arg

Pro Arg Arg Pro

1070

Ala Cys Leu Gly

1085
Arg

Pro Gln Gly

1115

Tyr Met Arg

Leu

Gly

Ile
75

Tyr

val

Glu

Phe

Thr

60

Thr

Trp

Thr Met Arg Val Met

Gln

vVal

Ala

45
Gln

Glu

Cys Leu

Glu Leu

Glu Asp

1135

Trp Asp
1150

Phe Ser
Glu Asp
30

Asp Ala
Asn Thr

Asp Ala

Ser Ser
95

Phe

Lys

1120

Trp

Asp

Ala

Leu

Leu
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Case No.: IPR2023-00207
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 FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/913,090 03/06/2018 1791 2020 38767-0015008 23 1
CONFIRMATION NO. 9878
26191 FILING RECEIPT

FISH & RICHARDSON P.G. (TC) NN LD S

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
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 23 minus 20= 3 OR |« 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 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2020
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( 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.
** |f 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

A
MINNEAPOLIS, MN 55440-1022

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.

Itle/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Case No.: IPR2023-00207
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 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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Case No.: IPR2023-00207
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 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. 2017/0105438 04/20/2017 Ajami et al.
2. 9,943,096 4/17/2018 Fraser et al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class | Subclass | Yes No

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

Examiner
Initial ID

Desig.

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

U.S. Patent No. 11,224,241

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 Na

med 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 Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
69660
Information Disclosure Statement (IDS) .
1 Form (5808) Transmittal.pdf no 1
3abdac066f34e069319ebed%3bad1a255¢]

c9dd7

Warnings:
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Case No.: IPR2023-00207

Information: U.S. Patent No. 11,224,241

This is not an USPTO supplied IDS fillable form

121414
Information Disclosure Statement (IDS)
2 1449.pdf no 1
Form (5808) 67ee9f7205ed4cc2f381067046200d61519
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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Case No.: IPR2023-00207
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 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

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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1. Title of I[nvention
The development of vital wheat gluten in non-aqueous media

2. Claims

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

arc developed in a non-aqueous mediurmn.

2. A method according to claim 1 wherein the non-aqueous medium cuntains 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 method according to claim 3 wherein the ‘final product has a water activity
of less than 0.7,
5. A method according io claim 1 or 2 wherein the non-aquéous inedium is a

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

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 — 69 2% (d.s. w/w) with & 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 water activity of the non aqueous

medium is below 0.8.
A method 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-aqueous 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, they 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
further 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 alcohol. The gum base, which is water insoluble and
chewable further comprises elustomers, resins, fats, oils, waxes, softeners and fillers.
As a softener or plasticiser the following molecules can be used lanolin, propylenc
glycol, glycerine ar triacetin in amounts of up to 10 weight%. Other additives include
fillers and anti-sticking agents.

The praducts used as basic ingredient for the gum base are not biocdegradable 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 biodegradable 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 60%. Denaturation is
described to be performed 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 the gluten
are cross-linked with a protein condensing agent, preferubly 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 addiiion 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 breaking. As indicated in the description (col.2, lines 3
—21) the complete flour is developed in water. This necessitates the addition of
preservatives o inhibit microbial growih.

1] patent 5,366,740 ;clates 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, srain
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 ihat 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 pum tield the use of gluten has been hampered by a number of
organoleptic factors and no gluten based chewing gwn has gained wide accepiance in
the market, regardless of ihe advantages of degradability and edibility of the gluten.

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

in an aqueous medium results in the presence of too much water in the final produet,
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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
compeosition which, can be stored for a prolonged period of time without degradation
and which can be used as a gum base for chewing gums, chewable candies, and
processed food or feed. The storage conditions aie the normal stoiage conditions for
gluten.
The present invention discloses a developed viial wheat gluten wherein the
developmeint 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 %, more
preferably 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 50 and 90
°C,
- continuing the kneading until the value of at least 75% of ihe
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

applications 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 nvention discloses a developed vital wheat gluten wherein the
development was performed in a non-aqueous medium i.¢. 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 peneral terms, ithe wheat gluten are developed by mixing a high concentration of
vital wheat gluten with the non-aqueous medivm 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 wvalue, the produci will be more suvitable 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 reached (note that this can be before or after the
maximum value), praferably 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 {lexibility of

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

90°C. The essence of the kneading is that sufficient energy has to be added io allow
the gluten to unfold, and restorc their intcractions ie. H bridges, hydrophobic and
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iomic bonds, sulpher bridges and crosslinks. This means that there is some flexibility
as 1o the type oi 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 cvelution of the torque (time to maximum} and the height of the toique can be
influenced by altering the conditions of the kneading, i.c. 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 pieferably between 10 and 25
minutcs. It should be kept in mind that what counts is the energy transfer propertiss of
the mixer. 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 watcr
aciivity limit depends to a certain extent on the type of microorganism.

In addition it should be noted that in the presence oi water kneading becomes easier.
A preferrcd 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 casier in the presence of water. In fact what is essential

for the present 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 preferred are the vital wheat gluten. It
is possible to combine gluten from different sources and it is also possible to use
partially vital gluten.
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Afier 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 praduct which is to be obtained.

When used for preparing chewing gum it is possille to use the gluten 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 discloscs the usc of the so-developed wheat gluten as a gum
basc for chewing guns 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. Afier 1 minute the torque
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 gun 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, Hamburg), 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 after 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 slycerol, and 15 g water, and kneaded in a2 Do-Corder at 58°C at 25 rpm.
After 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 z 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
1esp. 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 (ClSweet™ D 01608, Cerestar), 18.75
g water, | 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 cocostfai 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 g4
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 maximwn is rcached afier a
shorter time, due to the higher dry substance of the mixture, 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, mictowave or combi-oven)

yielding nice bakery products with bagueite-like crumb stmicture.
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9. 40 g vital wheat gluten (94% dry substance (Gluvital 21000)) were mixed with 40
g of dried (96% diy substance) com 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 nrocessed cooked,
fryed, baked, sterrilised in cans, etc. [t is also an excellent fish feed, both through
its composition (high 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 substance {CGluvitat 21000) were mixad with
50 g of com gluten (88% dry substance) and 25 g of water in the 50 g bowl of the
Do-Cerder at 58°C and 25 rpm. A nice, nutritionally very interesting product was
obtainad that can be shaped and fusther processed through the noimal processes
applied in pet food, animal feed and fish feed.

exarnple onset development maximum torque | time to maximom | time to 9 Nm (min)
(min} {Nm) {min)
1 1 85 13
2 4 4.5 138
3 2 .5 15
4 (25 rpm) 5 - 21
4 (50 rpm) 3 13.5
4 {100 1pm) 2 12
4 (160 rpm) 1 5.5
5 (40°C) 4 3.5 58
5(60°C) 3 35 11
51(30°C) 2 3 6
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 1) 01608, Cerestar),
0.375 kg of water, 0.2 ka 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. 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 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 be easily sanded and coated : for sanding the products were
damped with steam, and 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 {24% 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 ¢
of cocosfat in a Z-blade mixer at 58°C. 500 ppm calcium peroxidc and 500
ppm of tannin were added as crosslinking agents, together with 35 ml of a
50% sodium citrate solution and 1 inl 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: {irst laminated to sheets of
different thickness (resp. 3. 5 and & mm), and cut into desired forms. The
products could be easily sanded and coated as deseribed 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% duy 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 energy transfer of
this mixer was lowser 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 coated 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 iren(IIoxide 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 kncading the mass was divided in different lumps. After cooling
down the mass hardened, looked as a roast beef, and could be easily sliced.
Other lumps were laminated and cut into small cubes (0.5*0.5%0.5 cm®) for pet
food applications (cats). We also shaped lumps into beef steak like mass. The
tests were repeated with different colouring levels (vesp. 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 ol vital gluten (94% dry 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. When all ingredients were well mixed, the
mass was transferred to a pilot plant extiuder (Clextral) with a screw
configwation that correctly developped the gluten. The hardness and texture
of the products varied with the kneading temperature: at 85°C exit temperanire
the product was a very soft, white-yellow dough that hardened on cooling
down. Depending on the configuration of the exit of the extruder (die shape
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 vaiying screw configuration: intensifying the kneading
induced the formation of fibre-like structures. At temperatures above 100°C
the products bscame 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, Duisburg), expressing the evolution of the toique (Nm)asa
function of time when kneading a mixture of gluten-glycerol-water (50:50:15)

at 58° Celsius and 25 rpm.
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FIGURE |

- BRABENDER Plastogram

PLASTI-CORDER and Mixer Measuring Head

Semi-Automatic Universal (ivaluation

Order : CoE RM&C Speed , 1 rpm
Operalor : y.moureau Mixer Temp. i3/ C
Date . 15/09/98 01:39 Starl Temp, 24 *C
Drive Unit : PL2200-3 Meas, Range 2 Nm
Mixer tWso Damping .3
Loading Chute T Manual + 5 kg Tast Time ‘31 min
Sample : pluSO-glycerolSO Sample Weight 5050, g
Additiva s water 15 Code Number
Spead Tergque
[rpm] [Nm)
SOOT 10
270 - 9
]
240 -{‘ 8
210 -; 7 1
180 6 iy
: [
150 < s iﬁ‘f l
120 4 .A7y|
90 4 3
§0 5 2 /
ol af
) al/
ol ot
o € 1z 18 30
Time{mini
Time [hm:s] | Time [nim:s] | Tarque (Nm] | Temp. {*C] Energy [kJj Eanergy [kJ]
) 0-X X-X at X al X 0-X XX
A 00:00:00 00:00:00 0.0 24 v.0
gluten a0 %

glycerol S0 2
H_O 15 7

2
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b. Abstraci

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
piolonged period. The gluten are used in the preparation of chewable consumable

products, or in processed food and feed.
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FRAT WL . ZhsERo misFnaslkmaniRms RleFed sl ik -
THEDA—T7 0 TOPFREPFERIEL TR T ELWEWVWIZIETH S,
[ FEHORTR ]
[FEEHLFE L L 9 & 9 5 3HHE]
[0007]

AFUAL UL . Blc—Rpoigg s dileo) wanoilamgal MR o T
3. LA BEOA -7 TR LA X 2l AN E L T 0h D
. o RE B AR A LTS A L faEikE | X DGR I ks s 2
EAF—2A—T A 7aiA—7 2 HERALAH L. L LOT,. ZThALREET
MRS % Z L 2HHEIZT 4,

[EEE & s 2 Joeh D FEE ]
[0008]
( FEHHoOHEE )

ASEEHI TR IR S EIFAMRE 3 5B 5 57000 L 0—F 1 Y B HAT
VA EMRAR. RCEAESHRMICET S, a—F 1 Y OHRIEA L —D
OfzRE . EHRE ZHAT WS, Bl Z ORSRa—7 1 2 7IC K » TE LR
BB P AUS e A0, PENEEL O —F 4 P odRzER SRV EH B OEE (coa
gulation) # AIREIZF & DT T4 HUE: 670wy, ZoRIBIARS RiFsbREsE T 5
MM AES4 2 2[RRI T 4 ZhuasfERPoRmIE SondEafb 3, BEmo
BlElZa—F 4 R IEHT 3N EYEO R, X 3H RSB AE I L -
TR OBB LUNREREE T L LI - TH T2 2 EHTBETH S .

[0009]

B e i o T ) e o B ) e e = = MV Al M PR B o1 - N 1= 125 2 P
TR 2L 2T ORI — 7 4 TRV, R0 Y g VITIRE R
YMEE 5252 EHPTELTERELET S,

[0010]

gz AR CEHANCELTED . FoRSMOEEPBE INT VLY
— 7 (sauce) F 723 ~— A (base) L IRE3 o O0— A R E— 2 (roasted pieces) DJERET
HoTH Iy, HEE T—22 ) 3R (nicroground meats) & #&6_Eodaahmin & ik
EWMERENTLILFERLTEBY . #R5ZIE. 0 TL . FF 27— ENaS
LTWT L kv,

[0011]
D 7O 2L AL L —ooFEAFE sidaE L EREREOEEMICE -
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TEMHEME 3—F 4 7 L TWAEE VI BERT, HEHZLDOEIIESIZEZ T »TE
D, Ry FLZ73 A5 4 (hot air system) e AF— L AFLS0Ry FIT - AF—LY
Z5 4 (hot air and steam system)®e7 4 721 AF AN L D 750 L5 AERL
THFR L7xt%. fWicE s HiFshEz 524, 29 LTHEsNESE HiFsEissE T
137 <. SOFHHMEIEE oA — 7 THIHMIN B TR 252 5,

[0012]

AEHAAE B W TIE, FHEE TR I TRIB KU FdREEY ) 28R T4 255
HLTHEY., 2LTHE '@ 3 TABLIU . Zhl3A8ER 258K 2L 2EHL
Twidb,

[0013]
(FEEHoZEAM)

ARFEEAICHE D O —F 2 kIS, el EL 0DFER. oL 2. A5 AN
EN/zHE. MEE(blood) GRESINZXiIHFRASIN) S-ildEEmtln. = &E8E
Wi For 2. MEE(plasma) F/LPL-Fo0 . A2 HATWS, FRUudE . 728 2800
DEH Lo SFEAIFVESEEFLTWT L Ly B 72 20 By, 77
— X ANFERL AT O—2A . TAXVEFRUYA, S22 LD
BIZE S 5 Zaoftdbatn; GSE). 722 202, B, BB T2 UL S5 (fla
vouring agent) (/ok 2. o—RA FEIREZMEMICEZ58L0) ;£ 7K,

[0014]

AFEERONE LORERRIC LS. SJHaFNIEC. A7 AN (a—F1 27D
10~20F=2%. FL<id. 14~16%) . ESIFXIINFIEIIVCIEE (5
~10%. L I37~8%) . WEEEM (5~10%. wELI36~8%) . &
Iz 2 oibemaiEe®. TH-TL L,

[0015]

F7: . TERRFIE I ERRAE SR . Aol 2. ERUER RS 2~ 8 X ElE
T FRNBTT— T ERETAX VB R )T ATHAEEIZIZ 0~ 2%0F|
HT, ANFERL AF NN O—2OEEICIT 0~ 1 %oRIE T, N 5 2 L LATHET
5.

[0016]

UG . MEERIE SIS SRR & AR B E /i O —F 2 P oz A
E2E. BEEINES LT oTHBEEII0~5 XD T #EERIORSPNETH S
BEICIZ0~1 0%OBT, 5H3INAZLHTES,

[0017]

AN, B, O~52%DIEB LU F/2E3E. 2 LT F2E50~1%a7 A2 e
Y. BEMIATL v, 3—F 4 UM (25 ~352%) EARK (30~
50%) #58LTWA,

[0018]

WELLIZ, a—F ¢ »70EgERIL. M. ZILFrEEmiE. £l s(b
HOREM. poEIETR A, LPLTHAS, NEHFIZHONT WA FDMMDWThiso
HFHEEMEFHINATL L v, EHEONN— Xy (I—F 1+ »ZORERCHTLES
2k %) I3FEL <IEE~20%THE.

[0019]

d—F o X OB SHAAE NS 2 i %5 7 (kneading trough) OhiZEES T L in s
WhED . Fhurs . 2ok iSeks SR EINE . ZORSMERE R EEL
R XN—Z28E | Rk > THYEEEENES, ZORBTIE., a—F 1 »ZlE— R
FIRTHEL . FAUIIETSE . 2L THRWT., iz 20— 19 2 Dz B 55
TS, =2 MR O—F 4 AR T, TR TRy =Dz S
L, TRy a—F 1 R 2005 7Y 7 +{by-products) (a—F 1
7l d—ph3RAENE Rk 2355 S5 oSS A FEEN S 5 7260
IHERH 35,
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[0020]

I— FERZNEERHEDII LY sy Th>TL LW, Zoigs. Tl Yy
Ea—F 4 2L 20nBRg AR v = ZIFER ST L K<L Ry =R UR
F7EMMATEY . FOMBIIZEERSy (variator) O FEIHAR (frequencies) #8345 Z &
WL TEERETE S, Ih6FRrIEa—F 1+ e Ya yEERREEORAET
DZFHZ AL THEASD .

[0021]

CORBREEEIL 200 5 AHEMATED . FLTELLEFED 2 ODOEL LED
FLLGHEEHER L, I—F ¢ »ZIFEF L L oLV Ve Y ENET LIOICRE
WEZEOENRIZEAZSN., T2V s AR akRiZPLoEOTGEAZNRL, 207
O 2SR TEICHERASNTL JWEH OO 2 L R AZ L TS5,
BN TETIE T + V27 filling) & LTHFEHRASLAENEA 1 F (auide) X
WEWSEHESEICH L, MBS EFOMISE SN L - THdL{vein) #FE AT
AR —T s P RIBE ST,

[0022]

FHAAICHB WL, HEEOLOICBWT 200054 704 2 O CIRE 2L 3¢
Wl S CER AR IR D BEICREET B72dic . 22003 7y 2 Mtk s EEo R
HA PENL., 2203 7y ? ORI L L AT LORNERCHET L,
[0023]

5 L7EEE I BRI 305, RnwT, Fhud. o 2 ke b7
L ARF—=2 Ry FLT - AF—AFEEITA okl AT LB FEHLT. HETE S,
HES L OSBRI ERR Sl L DT 5.

[0024]

AFAAF B B L TL K<L AR — R i A L EESIRA
Vs bl ET A — AR E L TL vy,

[0025]

ZRaE—235 5~8 5 %A L UHAREERE LU FidAB LU AR - |
10~25%NFHE . 6 ~15%0rkeDREEMPLEESNAZ LTS | fiidE—
iz LI, 58~6 8% DORABLUABRIENS LU F2ldAaB LU REIER - |
10~25%083Hr  0~5% (FF LI 2~5%) ofiifptEHE: . 5~14%
DR P LEFESIS,

[0026]

P23 g IERNERFE6 6 8, O ZASICE#E I EOFTHRICH > TEE S
s, PIE LUAEIEEDE LU S0l A TR EEDIIY A X8 2mm oA —F —
OLATHEC— AT AL SICERBSLUHRESNE, WT, 35—z A
Lo, LI EDOTHRRGPEINENE . COREMERIIBEN—A MPELNASZ T
HESIL Fiur s, BEMEPIMEEE IR I /0 0R 2 KEIICIE2 72 dh v/ S—od
2SI A,. ZORMRT. TEIZ. FBFDBPITL-2 g izEm3nTs vy, Fikidl
5CORABECEWTTTNAZ U= FAME (728 21, —b - 2% (Karl Sce
hnell) #-4 7°) OB TIrhHILL ., RWT . AL Y g >iddh v i—hizirggd s .,
T N—Zid. 2008 (O3—F 4 Y LD gy ) ORGSO IR
BICL I Y g VR0 0Ry 7L ST wg,

[0027]

IO LTSRS, Sor 2. BRI RG, 2 Y ey BLUEO T
—F ¢ YAIET ey 2OBETHD | FRLOEIE LEIZER SIS EBEORMER
& hE > TEFHHETE S .

[0028]

IR ey —a—F 4 »PERMKIIWT, EEAML A7 A (2 Ry b
T AF—Ah Ry FLT - RF—AFINIVA 7O AT Ly T A
S TS ARES LUHHERE T, IR LB TES. ft-T. 7oy 2Ii3EE
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2k = THEHEL (set up), FAEEEF LAY FTE S, T2, O—F 4 X7 OEHE
FEEL . —oa—F 4 ryZohicEE IR llEFeR L. 2o LT, #
MOORMENEES FIFYMEER 5 25, Oy 2 AT AR B BRI v B3R
LIEWPTEL, U—2% 1 0~4 0 CORBEIZIFEHITLZ LI T TE L ; B—
ZHEEICHRE T AOF T A0, AR E L RS2 XILGEEIc k- Tird
L, RWT. Zhaett—A%IrhRichA v L. Fhups . V—AELIEN—AEHR
HELTHEROBANFEL, WL BEDOTRFT. 120~135CHOIRET,. 20~10

ONTERET LI LTSS,

[0029]

LI e Ehufli 24300 % IER BN HIZES 5 .

[ ZEhitafF ]

[0030]

TV g 36 3%DRBIUHERIEY (Rl ESEEIEY (FEI2h—H A carc
asses } 5O AIEA L L <UXFREFED (FIcHES LUCME) »60) 01
blfnEdE. 1. b %ofbfettE gttt B E A (texturing proteing) &0 1
SROKpLFARING, ZHTwNY e IE S S M. B £FRE LUSERFE
LEHLTWE, ZORSWIZEESA. FL TRy 7& LR vy —ahizlrEE S
CRYTISET. 2O Y e yERUEENTSTOICERENDS.

[0031]

A—F 12 Pl3 1 52%DA FANALENIEL . 62%OERE . 1%y 77—+ 0.
So%NDANFRL XF NN O—2 k| 3 0%08 L oREW» 640 F I EER
PELNAZTA O%DARE THOMEEFFMENTEY . ZOETIZRVTIALS L.
Fhr s | R ERATR v =D S L, R 7ids T, O3
EECETOICHERINL,

[0032]

Fbel . OA—F 4 Y7L TILY g i 2 oD ELVE R S 7 B IEEREE OdiciEAS
s (b a AZHLOBEORICEASIL. ZLTa—F« I3RS WEEFEDED
FIZEAZINL ) . Z9IP ek d—F 1 X OBORENDENEENET 2700, &
FLSAERPNT6 0 c mOPERE Iz > THA FENE, s . flMiiEiEgEcss
L. MWT . AF—2F—F 0BT, 11 0CHRET. 2593 0EHMINL,, &
ZEHAE | Ak v 3P (E— @R LU A Rk 2 T R
AP »TEETL) | V—AEEIR—AERESR. FLUGEEERD ICHES U
A,

[ FEiitifH ]

[0033]

IRILy a 36 3%NAEB LIUHERIEN G, REREIEY (Rloh -4 ) s
RV XIIFER L L <3RS XU no) | 1 5 2%oFRIE,
1. 5 %ofEi: £ 7= 38t E ERE - . 1 5 %0kPLFAMENG, ZOLT
AP iy s 8, B, $FAB LUSEFEFLEEL TWwWE, ZOREMmIEEIE
S, FLTHRT7TEEZR N — RIS L. W73 %RT. ZaneiFa v
R EEEA T OICERSND.

[0034]

T—F5 4 Y AUEO %KY . 12027 =L 1 %07 AXVEF NI 7L -
0. 5%DOANEFLAFNra—2E . 3%DOEE. 1%L, 0. 2%o072a
NEVEEE ., 26 %Ol EDIREGMNLZ0 ., FIIZIE. A19%DIRE 225D 7T &
5 %DIAED IS LT v d
[0035]

Flciis Lo AL EE 7 2B ER SN
[ =kt fH]

[0036]
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Iy g 36 3%DABIUHERIEY CRRHC. ESEEEY (Xi2h—5H2) 5
DRV XIBEAL L <IZFmEE ( EI2ITES J U A so0) | 1 5%,
1. 5%OfEMWE £ d8MoiREEREE . 15 %0KkpSEMINE, Zonw
NV a Iy 3 8 IR, FFREB LUSER A LEE L TWE, ZOESMITEIL
3. FLTUR7E@ELI Ry N—nhiZiFg 3 e, R 73T, 2oz viva >
FHIRSEE A TS OIZHERS LS.

[0037]

O—F 4 35 BOEbkEk . 5XoE . 1%07 7L 1%DF 2k
L 1%OANREF L AFALO—2AE . 2. 5%OEE . 30 %0 s DEEMN S
. F2Tid. 44%00kE SROMBE 5%DIN-F 2 HFMINTWE,

[0038]

Jotzit® Lo b AL RSO AN ER 3L .

[ ThemiiEs]

[0 H Y FRE15E10 H21H (2003.10.21)

[ FheHiiEL]

[HHIE 505 ] FErsa R EH
[(HIESSUEES] £3¢
(#HEAE:] 2558
[HEEOPE ]

U g R o0& ]

[G&REL]

FEEICEE PPN RS20 —F 4« Y R EATEY . O—F 4 » I NERE
PA—1rENHEGOERBICEELTEBY ., §lad 3—7 « > 700 < L L TR T

(1) mHFRFiiismFloiE

(2) EHEOH
FEHATWS | B,

[GERE2]

BEREIIFERF I —T > FN5~20EBE%RTHL . FERIE 1 oo,
[GERTE3]

EEEFI—F 4 > 7 D5 ~20FEB%THL . FHREL /32204,
[GFIE, ]

B o0, —oF AL Lo (B 088 | — oA EoRES
A (BEEEZER) | BRU—2&7ian Ll Eogshng] (BEELIIER) | Bk
AR, BEHEATWA, FRIE 1~ 30T —TEOHRN.

[5FRIES]

I—F 4 FORENSN T — 3R RNOREIZENL T A | FERE L ~4onwTh
Pr—IEOF R .

[5ERTH6]

I—FENLBNFAEB LU ER3A LT ROBEEWMTHL . FREL~500
TP —THOF R .

[EFRIAT]

JE RIS iyt E AT A AN R EE T A FETH T .

i ZE O 2 D0EDRGHE T FUIEEF RAEL .

HuiEedhiiz | BB LR AEEIEDE L8 S 2 ldas L s gl Y a &
EAL. FLT
IO ardEa—F4 T a— T A7 KEVEZOEOSRICI—F 1 7D
M EEAL . BBl 3 —7 ¢ ORISR L L—oor | BEEHE
DIFE T HATWD
ZEEET. BlELAE.

[GERTAR]

Motif Exhibit 1150, Page 603 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

(8) F2005-530483 (P2005-5304834)

A— b 3N OINY g VERABL AT LORT O—F ¢« I OFHEHEES A
TR LR eREICES RS0 R AN A RIK RS T T LT
EERED, SERETOFE.

[FERTES ]

R 25 2Ry PP VAFL, RF—LYAF L, Ry FPLT - AF—AL AT
D FEREVA 7Ol AT LTHEL . FERKHESONE.

[ FhrmiEE]

[FRIEH ] Frk16E9H 28 H (2004.9. 28)

[ Fhe#iEL ]

[HHIE 580 ) sk EH
[(HIESSIEHER] 230
(k] 2558
[(HEE DM ]

(e Edk oD S ]

G

R E PR E S LI —FT 4 R FL . MR a—TF 1 I mEE
IIEARIOL L L—D2DRE . EHEOHE ZHATWE | Eabslaktn .

[GEdemaz]

A= 4  ZDEREF I — 3N AEROERBIZELRL TV A | F5RE 1 oAbl
.

[GERIE3]

BRI B RTINS I —F 4 VOIS ERN~FIZ2 0EBRTHL . FHERIEL D
Pt .

GBI

WIED RS 2B GRS . & T AL SFE . AR S U ML . WE S U2 LTE .
AR . BLIUERSDMEY. L —0oThL . F5ERTE 1 oA .
[GER1E5]

HEEAES I —F 1« P OMSEEY -2 0BE%RTH L . 3R 1 ovfiliHk
GBI

PR ERHEA. MEE. 27> MR, BrUrEhieoflgd. o< L —Dod
SN A . FEERIE 1 DERAR.

[FERET]

Bt I—F ¢ > P33 502 AR #EF. I, . k. BlUoriis oflaw
OB L —DRHEATWVA , F5RIE 1 E SR,

FERIES]
AR d—F ¢ > ORI — F 3R BERORNE ST 5 | 35RE 1 orfili kP

—

(FFRTE9]
O— F3RDBEMS . AL AEIEY. S REEY. KER . REAREY . BRI B
FIRIEERD . R, BLUK, BLUEnooilad . ORGP 545 . FFRE L O

FHA .

(&F:kmH10]

FrRc sl iy b7 —RTH L . FEFRIE 1 Dfniliki .
(FFRIE1]

Flat B L a o TH D . FERIE 1 Ofdhifkd .
(FFRIE1Z]

BIRCT =L 2 78 A &8, fetttEEnE. ebhttfdeaEnE. k. B2
UM FEA. S8 BRUshooidlsd. olsmEED . FRHEL 1ok
i P
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[FRTE13]

HIRE I —F« 7. A7 AIALS R, . 77— Al diFs AFllo—
2y, ok MUEE . BiERIES MR, 7AXCEES NI TLA . L TRaALE VR,
N7, Begk. BIWEhsoilad .. oREME St FRE 1 oM.
[G&1E14]

FPRIAIZRIEE I —F « > O ETae B R T A A A 5 o & A i s B A
#lE o< D7ET ., ERIE 1 DA .

[EERTIH1G]

BT . Ry PAT AT L AF =L AT L Ry FAT EAF— LOME
PATFL, RA 7P AT L OV EL—olc k- TiThid L EERIE 1 el
.,

[FEKIH16])

FERfEICEEE LIPS A A A BRI 2 B ST A FEThH T .

HiEl B E a0 —7 « 2L

At B e 23 L

ARt B AL ; F LT

TEl Bt & i i
FEIRZF Gt BIEcE.

[FRTE1T]

Rt BRI AT oY a Y EIRYESa—F 2 o RED . FERIE L 6 DL
[G&1H18]

WERa—F « 7 ERELIIERR - ERER L H5ATWS . FERIE L 70OHE.

(FR1HI9]
B EFRDHEL I— T 4 PO SEE T2 0HEXTH L . FFRHE 1 8Dk,
(&F:RTH20]

BRlEREPNR A —T 1 X Z7OF S ER~FI 2 0EREXRTHL . FHKRE L 8DHE

[F&:Rk1E21]

WRDL2ILE a 8, AL PIEIED. . MEEY. FER. FEREED. BR. B
AR . A E RO E . SMEIRE A Y. B S . FEH. FEH
R k. BIUFRNLOMEY. oEEDEED. FHLHEHL ToE,

[FRIE22]

TR TR 3 512, Wtk fE . o FET L AF A AF— AV AT 4,
Fw FPLTEAF LG ATFA . A 2R AT L O L L—DTIHHE
TAHIREL S, FHREL 6 DOFE,

[F5RIE23]

Pl TRES S S, BTadEalnk & TR CIEd 2 TREZ &0, #FHLE1 79
.

[&RkTE21]

Biac B a2 T I 9 2 8050 LRRC BT . Biacif s EEERET L
B AN EEFETLHE_ALDZEELTED . RS EEVREIE _EELD
K&EL . FLTHES_AOMFAEE —AOEROICEILTV A . 35:RTE 2 305k,
[GE:RIH25]

R0 O —F ¢ > A RIadEE - AL mzEiie . F LTI Y = AR A
Oz A . FEREZ 1D,

[FERIE26]

Pl TS S S0, a2 st 2 —7 « > OEmAE8ET % £ TH
ML TREET . F5REL 8O,

[GE:RIH27]

S oo, JHHERSE. BE. BLUEHEESER Ol RSELRISEOMIR LD

o
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HROICEEES YA TR0, FHREL1 8O,

[FERk1E28]

WIEL O —F « 78, A b3z, By, 77—, A Rxd X Fileila—
8. AR MEE. BRI NMmTE. TAXCEEFRNI AR, B, T ALY R
PN BEkER. BRU RN LoMlEY. oRSMEEL. FHRE1 ToRE,
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PCT/EP 03700236

A, CLASSFICATION OF SUBJECT MATTER
IPC 7 AZ3L1/31 AZ3L1/314

A23K1/00 A23K1/16

According 1o inlemationst Faien Clhassification (IFO) of to both national classification and PG

AZ3P1/08 AZ3F1/1z AZ3L1/272

B, FIELDS SEARCHED

IrC 7 A23L AZ23F AZ23K

Mimbmum decurmsniation searched (classiication system iollowed by classificatian symbols)

Dosumentation searched other than minimum documentalion to the exlent hat such documents are included In the fiskls searchad

EPO-Internal, WPI Data, PAJ, FSTA

Electroric data base consulled durlng tha tWlernatinnat seacch (namea of dala base and, wher practical, saamch lerms used)

€, POCUMENTS CONSIDEREL TC BE RELEVANT

Calagery © | Ciation of dociament, with indicatlon, where appropriate, of the relovan pessages fletevant to claim No.

X WG 00 65937 A (NESTLE SA

1.5

1.3

(UsS); KIM HYUNG WOOK (US); LOIZEAU GERARD}
9 November 2000 (2000-11-
claims 1,2,4,9,10,12,14~
page 3, paragraph 2 -page 5, paragraphs

page 6, paragraph 3 -page 7, paragraph 3
page 8, paragraph 3 -page 9, paragraphs

page 9, paragraph 6 —-page 1G, paragraph 3
page 11, paraavaph 2 -page 12, paragraph 2
page 14, paragraph 4 -page 15, paragraph I

; PRASAD NIKHIL 1-6,8-10

093}
19; example 1

)

Further documeants are ilsted in the continuation of box G,

Patant farmily members are fisted in annex.

* Speclal crisgories of ciad documents ¢

“AF document defining the goneral state of tha ant which 15 not
considered 1o e of pariicular reievance

*E* enriler docunest but published on or alter the Imemaunm!
filking date

'L dogyment which may throw doubts or prierity claimis) or
which is ciled o establish the publlcation date of anciker
cliation or oihér special reason fas specifiec)

O dozument fEfetrng 1o an orst discioaere, nse, exhibition or
othar means

‘B documsnd published prioe 1o e international Hllng date b
leder han e priovity date claimed

T fater document pubiished after the International Ming dale
or prierity date and nat i confilct with the  apgllcation bul
clted It Gncierstant the principle or thaory underiying the
nvention

o decument of panlicuiar ralevancs: the claimed Inventlon
cannol he considered nevel or cannet be consldered to
nvolve an invenlive slep when e document 5 iaken alone

Yt document of patiiouiar rievence; the clalmen invention
cannct be considered 1o involve an inventive siep when the
dosurent is cembined with ane ar mare ¢l such degl-
ime{ltS; such combinatien being ebvious to a person skilled
irs S G i,

"&* documenl mamber of lhe same patent farsily

Bat: of the actual compistion of the isternational search

22 May 2003

Dale of mafiing of 1ba intemational search report

02/06/2003

Name and mailing address of tha 1SA
Eyronean Patend Office, P.B. 5818 Paientiaan 2
ML~ Z2B0 HY Fjavijic
Tel. {+33-70) 340-8044, Tx, 31 651 epo #l,
Fape: (+31-70) 340~-3016

Authorized officer

Tallgren, A

Form ICTASA1D (scond sbast) Luly 1902}
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C.i{Continustion) COCUMENTS CONSIDERED TO BE RELEVANT
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Dezumentation minipale consulkde {sysk de classifleation suivi des symboles de classemant}

CIB 7 A23L AZ3P AZ3K

Bocumentation consulide aukre que ta documenlaiion minimale dans la mesure ol ces documents relbvent des domaines sur lesguels & porte la recherche

EPO-Internal, WPI Data, PAJ, FSTA

Base de donnges éectronigus consEigs au cours de & recherche inlernationale (nem ds la base de données, &l si réaliaeble, lermes de recherche utllisas)
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(57) Abstract:

FIELD: food industry, particularly,
preparation of  dairy, meat and fish
products. SUBSTANCE: method invclves mixing
of liquid component, minced fish, fat
component and common salt, emulsifying and
structuring of the mass. Before emulsifying
filer is additionally introduced in the

mixture and the latter is formed. Structure
formation is carried out by freezing the
mixture. All components are used in the
following ratio, mas.%: liquid component,
8 5-89.0; minced fish, 10.0-55.0; fat
component, 0.5-35.0;, common salt, 05-1.5;
filler, 0-35.0. EFFECT: higher
organoleptical properties. 7 cl, 19 ex
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MaocbpeteHne oOTHOCKMTCA K NULWEBOH
NPOMBILLNEHHOCTH 11 MOXET ObITb MCMONL30BAHO
npu MPOW3BOACTBE  MOMOYHBLIX, MACHBIX W
PbIGHBLIX MagenuiA.

MapecteH cnoco6 nonydeHUa GenkoBok
Macchbl c BOMNOKHWCTOM CTPYKTYPOW “
HelTpaneHBIM BKYCOM ] 3anaxom,
OCYLLECTBNAEMLIA cnegyolwmm obpasom: B
nacTepuacBaHHoe n oxnaxaeHHoe o
Temnepatypbl 34°C  oBesKupeHHOE MOMoKo
BHocAT 20-30 1 (13 pacdeTta Ha 100 Kr Monoka)
Xnopuctore kanbuus, 2-5% 3akBacku K13
TEPMOMUINEHOIO CTPENTOKOKKA  HEeCMMWU3WCTOR
packl, BblaepKMBAIOT 30 MMH npw
nepemeLLmMBaHmnm " nobasnsawTt 2 r
MOIMOKOCBepThHIBAOWEro  hepmMeHTa. Yepes
30-35 MWH NoNyYeHHbIA CryCTOK peXyT Ha Kyoukn
26 cM ¢ oOgHOBpeMeHHbIM NoAOrpPeBOM A0

36-42 °C, cLiBoOpOTKY yAansioT, CrycToK condT,
YeaaepwayoT npy Harpyake 1,0-1,5 kr Ha 1 kr
maccol npw 36-42°C. Yepes 30-40 muH nnact
ApoBaTt, wHarpeBawT pgo  65-72 °C npu
nepemeLLMBaHnM 4O nonydeHus TectoobpasHoi
Macchel, KOTOpyl opMyloT B Bnoku U
oxnaxgawT (ABTopckoe ceuaeTensctBo CCCP,
N 1604318, kn. A 23 C 19/06, 1990).

Hepoctatkamn faHHoro cnocoba sBnATCH
TPYAOEMKOGTE NPOLECcCa, BhICOKAA CTOUMOCTh
NPoayKTa us-3a  WCMoMb30BaHWA  MOMNOYHOTO
CbIpbA, BakrepvanbHoOr 3aKBacKn “
MOMNOKOCBepPThLIBAIOWEro epmMeHTa.

Haunbonee ©GnNM3KMM K 3aABNASMOMY
TEXHWYECKOMY  peLUeHWe N0 COBOKYMHOCTU
oBLWKWX CYLLEeCTBEHHbIX MPU3HAKOB ABNAETCH
cnoco® nonyyYyeHus peIOHOrC npogykra Tuna
TBOPOr, BKNKOYaOWWA  cMmelleHWe  pbliGHoro
dhaplua, pacTUTensHoOro  macna  (KMpoBOK
KOMMNOHEHT), NOBApEeHHOW CONKU WU BOAbL!I (KWAKKMA
KOMMNOHEHT), aMyNerMpoBaHne [
CTPYKTYpoobpasoBaHWe WCXOAHBIX KOMMOHEHTOR,
B3ATLIX B COOTHOLWEHWAX, Mac.%: pPbIOHbIRA
dapll- 15-25, pactutensHoe wMacno- 10-25,
nopapeHHasa conb- 1,0-1,5, BOoOa - octancHoe.
Mpouecc cTpYKTY poobpa3oBaHNA OCYLLEeCTBNAKT
HarpeeBaHWeM  cMeck  MpW  MNOCTOAHHOM
nepemellMBaHUM O 0DPa30BaHWA arnoMepaTorR
TBOpOra. Mony4eHHbIA NpoOAy KT uveeT
opraHonenTuYeckue CBOWCTBA, aHanorMyHble
HaTypansHomy Teopory (MNateHT PP, N 2113138,
kn. A 23 L 1/325, 1998)

HepoctaTkoM JdaHHCro cnocoba ABnaeTcd
HEBO3MOXHOCTb  MOMNyYeHWa npoaykra ¢©
LLIMPOKMM cnekTrpom opraHonenTYecKkmx
CBOWCTB.

Bapaveld HacTosiwero  w3obpeteHun
ABnsgeTcs nonydeHue ©OenKoBOW Macchl ©
LLIMPOKMAM cnekTpom OpraHonenT M4ecKnx
CBOWCTB.

MNocTaBneHHas safada pellaeTcs Tem, YTo B
W3BECTHOM crnocobe, BKMOYaOLWEeM CMelleHune
KMAKOMO  KOMMNOHEHTA, peibHoro  chapwa,
KUPOBOTO  KOMMOHEHTA W NOBaApeHHOW conu,
SMYMbrMpoBaHuWe W CTRYKTYpooOpasoBaHWe
cMecH, nepen SMynerMpoBaHWeM B CMechb
JOMONHUTENBbHO BHOCAT HAaNOMHWUTENL, nocne
SMYIBMMPOBAaHMUS CMeChb (POpMYOT, NpoLecc

CTPYKTYPOOBRA3oBaHMA  OCYLEcTBAAoT
3aMopaKnBaHneM cMecH, npw 3TOM
HHrpeaneHTL GepyT B creayiowmx

COOTHOLWIEHWAX, Mac. %:
HNakuid KOMNOHeHT - 8 5-89.0
PbiGHbIM hapw - 10,0-55,0
XKNpoBolh KOMMOHEHT - 0,5-35,0
MorapeHHaa conb - 0,5-1,5
Hanonnutene - 0-35,0
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BapeWpopaHWe COOTHOLUSHWAMKM WCXOOHLIX
WHIPEOMEHTOB B 3afABMNeHHbIX WHTepBanax
nosgonsgetT nonyuuts CenkoByl Maccy ¢©
LLIMPOKMM CnekTpom opraHonenTuYecKrx
CBOWCTB, MPUCYLMX HaTyparbHbIM MPOAYKTaM,
HarnpumMep chipy, WM MACY TEennoOKPOBHLIX
KMBOTHBIX, WK MACY NTULEI, MM MAGY PbiBhbl,
MNU maAcy 6eCcno3aBOHOYHLIX, UMK rpubam. [Ona
yoUneHWsa  BKyca W 3anaxa  BHOGAT
COOTBETCTBYIOLWMA MMOKWA KOMMNOHEHT, XKHUPOBOH
KOMMOHEHT W HanonHUTenb.

Ona nonydyeHWs Npoaykra, UMUTUpYoLero
Cblp, B  Ka4decTBe HWAKOrO  KOMMOHEHTA
MCNONb3YOT MOMoOYHOS Cbipbe
(HopmManuacBaHHoe, obe3KrpeHHoe unu
BOCCTAHOBNEHHOE  MOMOKO MK MOMNOYHYIO
CbIBOPOTKY).

Ona nonydYeHWa npogykra ¢ HeATpanbHbIM
BKYCOM W 3anaxoM W CNOWCTO-BONOKHWUCTOR
CTPYKTYPOW B KaYeCTBE KWOKOMO KOMMOHEHTa
WUCMONBL3YKOT  BOoOY WM COSBYHO  AUCTIEPCUio
{0.1-8,0%-Hyl0 Ovcnepcuio cOeBOro M3onfata B
BOAe WNW COeBOe MOMOKO, MNonMyyYeHHoe K3
coeBbix 6oboB).

Onea nonydYeHns Npoaykra, WMUTUpYoLero
MACO TENMOKPOBHLIX XWMBOTHBIX (rOBAOMHGI,
GapaHvHel, CBMHUHBEI U AP.), WA MSACO NTULEI
(kypuubl, WHAEHKW W Ap.), WU Maco poibbl
(NnococeBbIX, OGETPOBBIX W Ap.), WNKU MACO
BecnoaBoHOYHbIX  (KpaboB, KpeBeToK, oMapa,
naHrycta, rpebellka, ycTpuubl, KanbsMapa W
Ap.), B Ka4yecTBe  KWMAKOMO  KOMMOHEeHTa
WnGnonb3yoT  OynboH  Nocne  TepMUYEeCKOoR
0bpaboTkn (BapkK, SnaHwWWpoBaHUA U OAp. ) Maca
WM NULWLEBBLIX OTXOA0B (KOCTEW, ronoB, KoMK W
ApP.) TENNCKPOBHBIX KMBOTHLIX, UMW NTULBI, MNA
pLIGEl, UMK BeCno3BOHOYHBLIX; ANA NonyyYeHus
npoaykTa, WMUTUpYlollero rpubbl, B kadecTRe
SKMAKOrO KOMMNOHeHTa UCNOoNeayoT OYyNeCoH nocne
TEPMUYSCKOR 06paboTKK (BapKu,
BrnaHwupoBaKus W ap.) rpubos.

Ona nonydeHns Npoaykra, MMWTUpYoLWero
CbIp, WU MACO TENMOKPOBHBLIX XWBOTHbLIX, WK
MACO NTUUbBI, MMM MACO pbibbl, WNKU  MACO
6acrno3BOHOYHEIX, B KayecTBe HaNorHWUTEns
WUCMNONL3YKT COOTBETCTBEHHO Chip  (MArkUA,
TBEpARIA W Ap), WM MACO TennoKpPOBHBIX
KMBOTHBIX, WK MACO NTUUbBI, WKW MACO PhLIDbI,
unM MAco 6ecno3aBOHOYHLIX, ANA NoNyYeHWA
npcAyKTa, WMMTUPYIoWero rpubel, B kadecTBe
HanNoONHWTENA MCNoNb3YIoT rPUbLI.

Ona nonydYeHns Npoaykra, MMUTUpylolero
CbIp, WNKU MACO TENMOKPOBHbLIX MWBOTHBLIX, WA
MACO NTUUBI, UMM MACO pbiBbl, MMM MACO
6ecno3BoHOYHbIX, WK TpUMbbl, B KaqecTBe
HaMoONHWTENs WCMNONb3YHOT COOTBETCTBYOLLME
BKycoapomaTu-eckne  aobaBku (Hanpumep,
CBIPHYIO, WMWK TOBRAKBHO, WKW  KYPUHYO, WNW
NOCOCEBYHD, MNK KpaboBy, UMK TPUDHYIO K T.4.).

OnAa nonyyYeHns npoaykra, MMUTWpyoLero
no  BHeWHeMYy BWAOY Cblp, WX MACO
TENNOKPOBHBLIX XUBOTHBLIX, WU MACC NTULbI, WA
MACO pbibbl, MK MACO GEeCNO3BOHOMHBIX, WA
rpwbbl, Nocne saMopakKMBaHWA Ha NOBEPXHOCTL
NpeaykTa  HaHOCAT  MULEeBOR  KpacuTenbs
COOTBETCTBYIOWLEro useTa.

B KauecTBe KUPOBOTro KOMMOHeHTa
WUCNONbL3YIOT COeBOe, NOACONHEUHOe, KyYKypy3aHoe
WM ONWBKOBOE WNKM  Apyroe pacTUTensHoe
MAcno MNK XKUBOTHbLIS KWPbI.

SasBnAemMble KONUYECTBEHHbIE MHTepRanb
WUCXOOHBIX  WHIPeAWEHTOB  ABMAKOTCH
CYLECTBEHHBIMW MPU3HaKamMd U OTKNOHEeHWe OT
HWX He NO3BONseT pPeLlMTs NoCTaBNEHHOR Nepes
nzobpeTeHWeM 3afauu.
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Tak, CHWKeHWe coaepMaHug KMOKOro
KOMNoHeHTa Hu¥e 8,5 mac.% He noasonseT
COOPMUPOBATE TpebyeMylo CTPYKTYpY OenkoBoi
Macchl, a MNoBbILLEHWE ero coaepKaHWa CBbille
89,0 mac.% He no3BondgeT NONyYuTb MPoaykT
npeanoKeHHbIM CnocoBoM.

YMeHbLLUeHWe coaepxaHuA peibHoro daplua
N XKUPOBOro KOMMOHeHTa Hwke 10,0 mac. % 1 0,5
Mac.% COOTBRETCTREHHO He NO3BoMAeT NonyymuTh
DenKoByl Maccy NpeanoXeHHsIM cnocobom, a
yBeNnuyeHne coaepxaHua nHrpeaneHTor 6onee
550 mac.% u 350 mMac.% COOTRETCTBEHHO He
NosBOMNAET NpnaaTb el TpebyeMylo CTPYKTYRY.

MopapeHHas corb BHOCUTCH B KONMWYecTBe OT
05 po 1.5 wmac%, JocratodHoM  Ans
HOPMUPOBAHUA CTPYKTYPLI KM BKYCA NPOLAYKTA.

YBenudeHne cogepxaHua HanonHUTEns
CBbILLE 35,0 mac. % He Nno3BonseT
COOPMUPOBATE HYMHYIO CTPYKTYPY NpoaykTa.

Crnoco®  ocywecTBMAT  creaylowmm
obpazom.

Mpumep 1. B cmecuTens ¢ MelLankoid BHOCAT
34,0 Kr HOpManuWscBaHHoOro Monoka (34,0
mac.%), 40,0 kr poibHoro dhapwa cypumm (40,0
mac.%), 25,0 kr coeBoro macna (25,0 mac.%) n
1,0 kr noBapeHHolW conn (1,0 mac.%). Cmech
rOMOreHM3anPYIT  MPU  CKOPOCTY  BpalleHus
mewank 1500 o6/MuH B TeuweHne 6 MuH. MNocne
OKOHYaHWA SMYNBIMPOBaHWS CMech (hOpMYIOT B
BUae OpureToB " aamMopauBaroT 0o
TemnepaTtypbl  MUHyc  18°C. MNonyJeHHLIRA
NPOAYKT MMeeT BblpaXeHHBLIA MOMOYHBLIA BKYC W
agnax, NopucTyio CTPYKTYPRY, XapakTepHyw Ans
chipa, 6enblid UBeT.

Mpumep 2. OcyWwecTBNAT  aHanormyHo
npumepy 1, MpW STOM B KaYecTBe KWUAKOro
KOMMOHEHTa WGMNOMNb3YHT MOMOHYHYIO CbiBOPOTKY,
B KauecTBe pLIGHOro chaplua - cpapll U3 MMHTaA,
B KaYecTBe KWPOBOrO KOMNOHEHTA - KyKypy3Hoe
Macno, a uHrpeiueHTel OepyT B cnefyilowem
COOTHOLUEHWK: MONOYHas chbiBopeTka - 8.5
Mac. %, pblGHbIM dapw - 55,0 Mac. %, KyKypysHoe
macno- 35,0 mac.%, noeapeHHaa conb - 1,5
mac.%. MonyYeHHbIA npoayKr mmeeT
KMCIIOMONOMHEIA  BKYC WM 3anax, MNopUCTYIo
CTPYKTYPY, XapakTepHy 4nd cbipa, 6ensii useT.

Mpumep 3. OcylWecTBNAWT  aHanormyHo
npumepy 1. MpW 9TOM B KaYeGTBE KWMAKOro
KOMMOHEHTa UCNOMNb3YOT BOOY, 3aMOpaXuBaHWe
BeAyT A0 Temnepartypbl MuUHyc 8°C, a
WHrpeamMeHThl GepyT B cnegytowem
COOTHOWeHWK: Boga - 54,5 mac.%, pbIOHbIA
hapw - 20,0 mac.%, coeBce mMacno - 250
mac.%, noeapeHHas conb - 0.5 wmac.%.
MNonyJYeHHbLIR NpoAyKT MMeeT HelTpankbHbIF BKYC
W 3anax, CroWCTO-BOMNOKHWCTYIO  CTRYKTYPY,
Genblid LBerT.

Mpumep 4. OcywecTBNAKT  aHaNOMMYHO
npumepy 3, MpW STOM B KAYecTBe MKWUAKOro
KOMMOHEHTa  WUCMOMb3YT COeBOE  MOMOKO,
nonyyeHHoe u3 coeBbix ©6060B. [lonyYeHHbIR
NPCOYKT UMeeT HeWTpanbHbld BKYC W 3anax,
CNOWCTO-BOMNOKHNGCTYH CTRYKTYPY,
CBETMNO-KPEeMOBLIA LIBET.

Moumep 5. OcyllecTBNAKT aHanorm4Ho
npumepy 1, Mpu STOM B KaAYecTBe MKWUAKOro
KOMMOHEeHTa WCnonbaykT BynboH nocne BapKu
Msca TroBAOWHBI, B KAYECTBEe KUPOBOIO
KOMMOHEHTa  WCMONLaylT  KUBOTHBIA  HUP,
3amMopaxuBaHne BeAyT A0 TeMnepatypbl MUHYC
12°C, a wHrpeaueHTsl GepyT B chnepylowem
COOTHOLLEHWK: OymnMeoH - 49,3 Mmac.%, pbiOHbIA
hapw - 35,0 mac.%, KMBOTHBIA XKup - 15,0
mac.%, noeapeHHaa cons - 0,7 mac. %.
Mony4YeHHeld NPOOYyKT KMMeeT BKYyC KW 3anax
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ropfafaMHbl, XapakTepHyl And MsAca roBaguHbl
CTPYKTYPY U LBEeT.

MpuMmep 6. OcylWecTBNAKT  aHANOrMYHO
npumepy 1, NprM STOM B KaYecTBe KWMAKOro
KOMMOHEHTa WCMonbayT BynsoH nocne BapKu
KypULbl, B Ka4YecTBE HUPOBOIMO KOMMNOHEHTa
NCNONB3YHKT NoACOMNHEeYHos Macno, a
WHrpeauMeHTLl SepyT B cnegyowem
COOTHOLWEeHUK: BynsoH - 59,2 mac.%, pblOHbIA
dapw - 20,0 mMac.%, nogconHeuHoe Macno -
200 wmac.%, noBapeHHad conb - 0,8 mac. %.
MonyYyeHHeId nNpoAykT WMeeT BKYyC M 3anax
Kypylbl, XapaKkTepHylo Ansa Maca  Kypuubl
CTpYKTYpY, Genblii LBeT.

MpuMmep 7. OcylWecTBNAKT  aHanoruyHo
npumepy 1, NpM STOM B KAYeCcTBe MUAKOro
KOMMOHeHTa venonbaywt  6ynboH  nocne
OnaHWwMpoBaHus ropbylun, B Ka4ecTBe XUPOBOIo
KOMMOHEeHTa WCMoMbayloT ONUWBKOBOES Macro, a
MHrpeaneHTEl SepyT B cnegyowem
COOTHOLWEeHUK: OYyrnMboH - 64,5 mac.%, pbiOHbIA
dhapw - 25,0 mac.%, onuekoBoe macno - 10,0
Mac.%, noeapeHHas conk - 0,5 mMac.%.
MonyYeHHBIR NPOAYKT MMeeT XapaKkTepHbId And
NOCOCERBLIX  BKYC, 3anax W KOHCWCTEHUMIO,
pozoBaTblil LBeT.

Mpumep 8. OcylwecTBNAKT  aHanoruyHo
npumepy 1, NpyU STOM B KAYeCcTBE KUAKOro
KOMMOHEeHTa WCMonbayloT OynboH nocne BapKu
rpebellka, B KadecTBe MWPOBOrO KOMMNOHEeHTa
UCNONB3YIOT KYKYPY3HOE Macno, cMech hopmMyoT
B BMAe Myckyna rpeCelika, a WHIPSOWeHTHI
OepyT B cneaylolwemM COoOTHOLWEHWK. OynboH -
54,4 Mac.%, pblGHEIA ddapw - 30,0 Mac.%,
KyKypy3aHoe macnc - 150 mac.%, nosapeHHas
cornb - 0,6 mac. %. MNonyyeHHbIA NpoayKT nmeer
BKYC W 3anax rpebellka, xapakrtepHyw ans
MycKyna rpebeluka cTpykTypy, Bensii LyBeT.

MpuMmep 9. OcylWlecTBNAIT  aHanorvyHo
npumepy 1, NpHM STOM B KAYeCTBE KMAKOro
KOMMOHeHTa venonbaywtT  OynsoH  nocne
GnaHwmrpoeaHna kpaba, B KavecTBe XKUPOBOro
KOMMOHEHTa WCNOMbL3YT ONMBKOBOE  Macho,
cMecb hopMylOT B BuAe Hoxek Kkpaba, a
WHrPedUeHTEl BepyT B cnegyowem
COOTHOLWEeHUN: BynsoH - 54 0 mac.%, pblOHLIA
dapw - 250 mac %, onuekoBoe macna - 20,3
Mac.%, noeapeHHas conk - 0,7 mac.%.
MonydYeHHbIW NpPoOAYKT WMeeT BKyc W 3anax
Kpaba, xapakTepHylo Ang msaca kpaba CTRYKTYPRY,
Oenbli ¢ po3oBaTbiM OTTEHKOM LBET.

Mpumep 10. OcyllecTBNAKT aHaNnormyHoO
npumepy 1, NpHM STOM B KaYecTBE KMAKOro
KOMMOHeHTa nenonb3ywt  6yneoH  nocne
OnaHWMpoBRaHWA yoTpuWL, CMecb opMYyloT B
BMAe YOoTpuy, a WHrpeouveHtsl OepyT B
cnefyloweM cooTHoWweHMU: BynboH - 89,0 mac.
%, puIGHBIR dhap - 10,0 mac. %, coeBoe Macno -
0,5 mac.%, noeapeHHas conk - 0.5 Mac. %.
MonyYeHHbIA NPoayKT MMeeT XapakTepHble Ans
Mfca YCTPUUbl BKYC, 3anax, KOHCUCTEHLUIO U
LBer.

Mpumep 11. OcylecTBNAKT aHAaNoOrMYHO
npumepy S, NpHv STOM B KAYeCcTBE KAAKOro
KOMMOHEeHTa WCMonbayT BynsoH nocne BapKu
KocTeld roeaguHbl. [NonyYeHHBIA NpodyKkT MeeT
BKYC W 3anax roBsnHbl, XapakrepHble O mMmsAca
roBSANHbI CTPYKTYPY W LBeT.

Mpumep 12. OcywecTBNAKT aHanorv4HoO
npumepy 11, HO nepef, SMyNerMpOBaHUEM
BHOCAT HanonMHWTENb, B KaJYeCTBE KOTOPOro
WUCNONB3YT MACO FOBAAWHEI, 8 WHIPedUeHThl
SepyT B cneayllwem COOTHOLWEHWW: OYNMbOH -
54,3 mac.%, pblGHbIA dapw - 250 mac. %,
HMBOTHBIA xMp - 15,0 mac.%, NnoBapeHHas conb -
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0,7 Mac.%, Maco roegduHel - 50 mac.%.
[MonyyYyeHHBIA NPOAYKT WMMeeT BKYC KW 3anax
roBAAMHbI, XapakTepHble ANnd msaca roBaauHbl
CTPYKTYDY W LBeT.

Mpoumep 13. OcyWecTBNAKT aHanoriyHo
npuMepy 3, HO Nepeq sMynsrMpoBaHUeM BHOCAT
HaMONHWTENE, B KAYECTBEe KOTOPOro WCNene3yT
MAco ©GapaHuWHbl, a WHrpegueHTbl BepyT B
crefyrolemM cooTHolWeHMW: soda - 49,0 mac.%,
pbIOHLIA dpapwl - 30,0 mMac.%, coeBoe Macno -
10,0 mac.%, noeapeHHad conb - 09 mac. %,
MAco GapaHWHel - 10,1 Mac. %. [NonyyeHHbIA
NPCOYKT WUMeeT BKYC W 3anax ©GapaHWHEb,
XapakTepHble Ana Mmaca GapaHuHbl CTRYKTYRY U
uBer.

Mpumep 14, OCYWECTBAAKT aHANOrMYHO
npumepy 13, NpM 3TOM B Ka4vecTBe HaMonH1Tens
MCNoNb3YHT Chlp "POCCUMACKUA", cMech hopMyoT
B BUAS HEBLICOKWX LUNWUHAPOB, @ UHIPeaUueHTh
GepyT B cnegylolwem COoTHOWeHWW: Boda - 26,5
Mac.%, pblOHbIA dhapw - 35,0 Mac.%, coesoe
macrno - 30,0 mac.%, noBapeHHasa conb - 1.0
Mac. %, cblp - 7,5 Mac.%. MNMonyyveHHbIW npoayKT
MMeeT BKyC, 3anax W MOopUCTYH CTPYKTYPY,
XapaKkTepHylo AN cbipa, KenToBaTblld UBeT.

Mpumep 15, OcyWecTBNAKT aHanor4Ho
npumepy 13, NpyM 3TOM B KA4YeGTBE HAMOMHUTENS
WMCNOMNb3YOT MAGCO KPEBETKN, CMeck (POPMYIOT B
BUOE LLEWKW KpeBeTKU, a WHrpeduneHTbl bepyT B
crniefyrolemM cooTHoleHuMN: Boda - 45,0 mac.%,
peIOHBIA dhapll - 14,5 Mac. %, coeBoe Macno -
25,0 mac.%, nopapeHHaa conb 0,5 mac.%,
MACO KpeseTkn - 150 wmac.%. [Mony-YeHHblA
NPCAYKT WMeeT BKYC WM 3anax KpeBeTKH,
XapaKkTepHyHo ana MAca KpEeBETKM
KOHCUCTEeHL MO, Genblidl ¢ po3oBaThiM OTTEHKOM
uBer.

Mpumep 16 OcyulecTBNAKT AHANOTMYHO
npumepy 13, NpKU 9TOM B Ka4ecTBe HarnonHuTens
WCNOoNbL3yKT rpubsl, cmecs QOpMYKOT B BWAS
rpnboB, a WMHrpedgueHTsl BepyT B chnefylolem
COOTHOWeEHWK: Boda - 47,0 mac.%, pblOHbIA
dap - 12,4 mac.%, coeroe Macno - 5,0 mac.%,
noeapeHHasa conb - 0,6 mac.%, rpnbel - 35,0
Mac.%. [llonyJveHHbIA NpoAyKT KMMeeT BKYyC W
3anax rpuvboB, XapaxkTepHyw Ana rpubos
KOHCWCTEeHU WO, CBeTJ‘IO—KOpMMHEBbII‘ﬂ LBeT

Mpumep 17. OcylWwecTBNAKT aHaNoruyHo
npumepy 13, Npy 3TOM B Ka4ecTBE HaMonH1Tens
WMCMNOMB3YKT  ChIPHYHD  BKYCOapOMAaTUYECKYHo
nobaBKy, a MHrpeaneHTol OepyT B crieayrolem
cooTHOWeHMn: Boga - 16,5 mac. %, pbIOHbLIA
dapw - 50,0 mac.%, coeBoce macrno - 30,0
mac.%, noeapeHHasa cornb - 1,0 mac.%, ceipHas
BKycoapomaTtu-eckasa pgobaska - 2.5 mac.%.
MNonydYeHHBIA NpoOyKT WMMeeT BKyC, 3amax u
NOPUCTYIO CTRYKTYPY, XapaKTepHylo AN chipa,
KenToBaTbli uBeT.

Moumep 18, OcyWecTBNAKT aHANOMAYHO
npumepy 13, NpyM 3TOM B Ka4eCTBE HaMonH1Tens
WCMONB3YIOT  KYPWHYIO  BKYCOapoMaTUYeCcKyo
OobaBky, a UHrpeaveHTsl GepyT B cneaylowem
COOTHOLEeHWK: Boga - 54,8 mac.%, pbIOHbIA
chapw - 20,0 mac.%, coeeoce macno - 20,0
Mac. %, NnoeapeHHad cofb - 0,8 mac.%, KypuHag
BKycoapomaTtTu-eckaa aobaeka - 4.4 mac.%.
MonyYeHHBIA NPOOYKT KMMeeT BKYC W 3anax
KypyUbl, XapaKkTepHylo Ana maca  kypuubl
KOHCUCTeHUWno, Genbii LBeT.

Mpumep 19. OcylwlecTBNAKT aHaNoruyHo
npumepy 9, Npm 3ToM cmeck dQOPMYHOT B BUAS
nanoYex, nocne 3aMopaKuBaHUg Ha
NOBEPXHOCTE NPOAYKTA HAHOCAT NWLLEBOW
KpacuTene KpacHoro ugeta. [lonydeHHbIA
NPOOYKT UMeeT BHelWHWA BWL, BKyC, 3arnax W

10

15

20

25

30

35

40

45

50

55

60

5.

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

KOHCGUGCTEHLMUIO, XapakTepHble gna kpaba.

Takum o©bpas3om, onTUManbHble AC3UPOBKA
BHECEeHWMS KOMMNOHEeHTOB COCTABNSIOT, Mac. %:
KOKWA KOMNOHeHT - 8,5-89,0, pbIBHbIA cdhapll -
10,0-55,0, MMPOBOW KOMMOHEHT - 0,5-350,
noBapeHHas corb 0,5-1,5, HanonuUTenb -

0-35,0.
MpreeaeHHLIE npyMepbl (1-19)
NoATBEpRKAAHT, uTO npUMeHeHne

npeanoeHHoro cnocoba noasonseT MonyyuTe
OenkoBylo Maccy C  WWPOKAM  CNEeKTPoM
opraHonenTn4eCcKkux CBOWNCTB.

Paann4Hble BMAObI BenkoBoi Macchl,
nonyyeHHsle Mo NPegnoKeHHORW TexXHOMoruu,
MOryT €biTb peanuWaoBaHbl KaKk camMocTonTenbHble
M3Oenus B KavecTBe aHarnoroB HaTypalbHbIX
NPCAOYKTOBR, HanNpWMep aHanoroB chipa, MsAca
rOBAAWHbI, KYpPWLbl, KpeBeTKW, rPMOoB WM T.4.
Kpome  ToOro, BenkoByo mMaccy MOXHO
MGNONe30BaTe MNPW MPOM3BOACTBE  MOJOMWHBIX,
MACHBIX KW  PBIOHBIX W3denuidA B KadecTee
HaNoONHATENs.

MpeanoxeHHasn TexHonorns He
npegnonaraseT WCMONbL30OBAHWA  XUMWHECKMX
peareHToB (HanpuMep, XNOPUCTOrC Kansuus).
Kpome Tore, npMmeHeHue poibHoro cdaplia npu
nponasoAcTBe OenkoBOW Maccel cnocobcTByeTr
noBbIlLEHUIO €& ©OMOMNorMdeckon U nULLEBOR
UeHHOCTU, a WCNonb3oBaHWe pacTUTelNbHbIX
Mmacern ynydwaet BKyCOBbIS KauecTBa,
noBblWaeT YCBOSAEMOCTh, cnocobcTRyeT
oboralweHU NONUHeHAachIWEHHBIMKU  KUPHBIMKU
kicrotamn. [MosTtomy nonydeHHas OenkoBas
Macca MoxeT ©OblTe pekoMeHAoBaHa Anf
OeTCKOro, OHMETUYECKOre W
J'IeHeﬁHO—I'IpOd)VIJ'IaKTVNeCKOFO NMATaHIAA.

MpepnoxeHHbId cnoco® noseonaeT nonydaTb
npoaykuyuWo Ha OcHOBRe LLIMPOKOTO cnekTpa
MOMNOYHOIO, MACHOMO U PLIBHOTO ChIpkS, a TaKkwe
NULWEeBLIX OTXOOOB (HanpuWMep, KOCTeHr, ronoe,
KoMK 1 ap.).

MNpennoxeHHbIA cnoco® npocT,
YHUBepcaneH, He TpebyeT CNOXHOro
obopyaceaHua, obecnedvMBasT HenpepbiBHOGTb
NPCM3ABCACTRA, MPU S3TOM BO3MOXHA MONHas
MexaHusaluna npouecca.

Hpe,[l,]TO)KeHHaﬂ TEXHOIOrMA noaBoideT
PACLLUMPUTE acCOPTUMEHT MOIOYHBIX, MACHBLIX U
PLIGHBLIX NPOAYKTOR.

dopmyna naobpeteHus:

1. Cnocof® nconydYeHWa ©OenkKoBOW Macchl,
BKMHOYAOLWWA CMELLEHME HWOKOTO KOMMOHEHTA,
polbHoro chaplia, XUPOBOTO KOMMOHEHTa U
NoBapeHHOR conu, 3MyMbrMpPOBaHWE "
CTpYKTypooBpasoBaHWe CMecH, oThnudaroluics
TEM, YTO nepef 3SMyNbMMpPOBaHMEM B CMECh
ACNOMHUTENEHO BHOCAT HAMOMHUTENbL, Nocne
SMyNbrMpoBaHMA cMecb QOPMYKT, MPOLECC

CTPYKTypooGpasoBaHusa  OCYLLEcTBAST
3aMopaKMBaHNEM cmecH, npwr 3TOM
WUHrpeaMeHTLl GepyT B crneyoLx

COOTHOLEeHWAaxX, mac.%:

HKuakuid komnoHeHT - 8,5 - 89,0

PbIOHbIA chapw - 10,0 - 55,0

XXupoeoW komnoHeHT - 0,5 - 35,0

MoeapeHHag conk - 0,5 - 1,6

HanonHwtenb - 0 - 35,0

2. Cnocod no n.1, oTNUJaKLWKUACH TeM, YTO B
KavuecTBe KWAKOrQ KOMMOHEeHTa WCNoMb3ykoT
MOJIIOYHOE ChIpbe.

3. Cnocod no n.1, oTNUYarLWKACH TeEM, YTO B
KauecTBe MWOKOTO KOMMOHEHTa WCMOMb3ykoT
BOOY UK COEBYIO OUCNERCUID.

4. Cnocod no n.1, oTnMYyarolWnicd Tem, 4TO B
KauecTBe MWOKOrO KOMMOHEeHTa WCMOomMb3ykoT

27144293 C1
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¢c6cvvic NAo

1 0

ByneoH nocne TepMUYeCKoH obpaboTKA
TENNOKPOBHBIX MWBOTHbLIX, WK NTKUUBLl, WK
pPblObl, UMK DEeCNO3BOHOMHbIX, UMW rPUOCE.

5. Cnoco® no nmodomy w3 nnl1 - 4,
oTnuyalwWwnEca TeMm, 4YTCo B Ka4yecTBe
HaMoMHWTEeNs WCNonLaylT chip, WX MACO
TENNOKPOBHBIX XKUBOTHBIX, MW MACC NTULEI, UK
MACC pbibbl, MNK MAco 6eCnO3BOHOHYHbLIX, WK
rpnbhI.

10

15

20

25

30

35

40

45

50

55

60

8-

Case No.: IPR2023-00207

U.S. Patent No. 11,224,241
6. Cnocob no nwbomy W3 nn.1 - 5,

oTNMYalWMACA TeM, 4YTO B KaJvecTBe
HaNonNHUTENs WMCNomnb3yT BKycOapomaTuydeckme
nobaBKK.

7. Cnoco® no modGomy K3 nnl - 6,
OTNMYAIOWMACA TeM, YTO Nocne 3aMopaK1MBaHMA
HA MOBEPXHOCTE NPOAYKTA HAHOCAT NULLEBOR
KpacuTens.
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Sassutenp Opiciia Jlenuna LHCTHTYT 9J€MEHTOOPFAHHUECKHX COCAMIIEHH AH CCCP

CHHOCOb MPUTOTOBJIEHY A TTPOAYKTOB,
VMUTUPYICHLIHUX MACONRPOLAYKTHI

1

H300peredne OTHOCHTCA K [IPOH3BOACTBY HC-
KYCCTBEHHBIX NHUIEBLIX NPOAYKTOB, B UaCTHOCTH
K [IPOH3BOACTBY MsICA H M3ICOIPOJYKTOB.

F3secten croccd TNPHTOTOBJICHIIA HMAPOAYKTOBR,
HMHTHPYIOMHX MACONPOAYKTE, HMEIOIIHe BOJIOK-
HHCTYIO CTPYKTYPY, HyTeéM IIPHTOTOBACHNs pacT-
Bopa CTYAHEOOPasYIOIIHX BEULeCTB, TanpHMEp
anbCHIATA HATpHs B BOTHOM PAaCTBOPZ Ka3eHHa,
o6paboTKH B CUJi2BOM pacrTsope [iis KoaryJ/s-
MU, HAanpyMep, B NOAKICHAEHOM pacrsope cr-
Jiefl KaJblMsl, OTAeJlehds KOaryJ/sita, NPOMBIBKH
caabuiM PaciBOPOM KHCAOTH, BBCAEUHs apoMa-
THSHPYIOWIHY H BKYCOBbIX BCUIeCTB, Nanpumep
JNTIHLOB, aMHHOKHCAOT, THIPOAN3ATOPOB, TMIU1-
aMuHaTa Hatrpus, HYKACOTHI10B, TOMOrCHH3allHH
CMeCH LIpH Harpesailuu, QOpMOBaHHMH B BHAE OT-
nedbHbIX BOJOKOH, ©OpabOoTKH CBASYIGIIHM Be-

HIECTBOM, colep:kalnnM OelKH B cMecd ¢ pas-
JUUHBIMH f00aBkauu W TepMuueckoit obpa-
GOTKM.

OAHaKO 3TOT CHOCOS BRJAOUACT O0pazoBaHHe
Ka:XJ10rc BOJOKIIA B OTAHLHOCT Hepes (bHJIbe“
py ¥ mocaenywoilefi o6pafotii [ CKJACHBAHHA
Hx CBA3VIOU(MM NPH NOBLIIIENHON TeMilepatype,
YyTO 3MadHTeNBHO YCAQKHAET Tpolecc M Aesaer
€rc 10POTOCTOSILILIHM.

[fpeasaraeMelii CHOCOB HCKJIOUaeT o0pa3oBa-
HHEe Kaj/J10ro BOJOKHa B OTACJbBHOCTH UYepes mnJjaa-
THHOBE e (PUABCPHI H TOCIEAYIoLLyIo 00paBoTry
Hx CBA3YIOUIMM H NO3BOJAAET [OJYUYHTH BOJOKHH-
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CTYI0 Maccy cpasy B Goabliom ofneme. ITO A0-
CTHTAETCS TeM, 4TO (OPMOBAHHE MAacCCLl OCYLLECT-
BJSIIGT B TOJAOIPeTOM COCTOSIIHH MmyTenM ec pacTta-
Jdenld, a nocde popMOBalHs NPOIAYKT OXJjawia-
T, OopMyery Maccy PEKOMEHIYCTE Mo0rpe-
BaTh 10 60—80°C, pacrasenlie MAacChl BeCTH C
rpainenToM ciaBura B nperenax 0,2—2 kr/em?
a2 owJaskaeHHe CCVIECTB/AATh A0 TeMIepaTypbl
B npeienax 0— --20°C.

Cnocot coCTOHT B CAEIYIOLLICM.

[IpuroTaB/nBaeica KOATYJAT TNHILEBBIX Oej-
KOB IJH 1Ix CMece(i C 3aPHIKCeHHBIMH [oJHcaxa-
pHlaMIs, HATPHMep, HX COBMCCTHLIM OCAXK/IEHHEM
13 BOAHLIX PACTBOPOB NPH AE{ICTBIN KHCJIOT HJIH
conelr. TlojayueHHBI)f Koaryaar, OT.Ae/asieTes, Ha-
npHMep, AeKaHnTallHel, HeHTPH(YTHPOBAHHEM HILH
GHALTPOBAHKHEM, npoMBbIBaeTcs ciabuiM pacTBo-
poi KMCJOTH, A0GABAAIOTCA apoMaTH3iPYIOUHe,
BKYCOBLIE H [HILIEBBlE BeULeCTBA H KPACHTEJH.
Csecs TOMOTEHH3HPYIOT fIPH Harpese, moc/e 'e-
ro foayueHMHyro INJacTH4llyio Maccy NOABepraior
paCcTSKCHI0 nPH TPalHeHTe CABHMIA B lpeiedax
0,2-—2 wxrfem? npu 60—80°C. B pesyswraTte 110-
JAyuaercss BOJOKIHCTAA Maccd, KOTopas MOXKeT
OLITHL HCHOJbL30BAla Kak OffpenesicHilbie rorobbie
MSICONPOAYKTEl, HMEIOUIHE BOIOKHHCTYIO CTPYK-
TYpy, HanpEMep OTBapHOe MsicO, 3d4JHBHOE, 2
TaKKe MoABepravhes Aasbnefiuefy obpaborke,
HampHMep, PACTBOPAMH COJCH KaAbUHA NJIH aJ10-
MUHHS, TPONHTKE pacilJlaBJAeHHBIMI JKHBOTHBIMI
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KHUPAMH, KYKYPYS3HBIM HJAHM XJOIKOBBIM MACIOM.
HckyccTBeHHBIE MPOAYKTEI MHTAHHA BOJOKHHCTORN
CTPYKTYPhI, HMHTHPYIOLIHE DPAa3JIHUIILIE MSICOMNPO-
AYKTEL, DOJIyUeHHbIEe MO MpeiaaraeMoMy crocoly,
MOTYT OBITL TOABEPTHYTH KOMUEliHi0 OOBLIUHBIM
€nocofoM — IbIMOM | HIPH IOMOLLA KOITHJIbHEIX
TMPenaparoB BLICYIUHBATLCA H IIPOAOAMKHUTENBLHO
XPaHHTbCA B BLICYIUEHHOM H 3aMOPOKEHHOM CO-
CTOSHHH.

[IpOH3BOACTBO MPOAYKTOB MHTAHUS, HMHTHPY-
JOIUMX MSICO W MSCONPOAYKTHI, NMO3BOJSET PallH-
OHaJIbHO HCNOJIL30BATE PA3JIMUHBIE GEJKH, 4 TaK-
e OTXONbl MACHOH H APYLHX OTpacseil MHIIe-
BO#I NPOMKIHIIEHHOCTH, HROPHMED, HaMeabyeHHbIe
MaJloLelIbIC COpTa MsCd, PBIOL, MSICHYIO U phif-
HYI0 MYKY, AJas NPHTOTOBJIEHHg JAHETHUECKHX H
JeuedHbIX MPOAYKTOB NHTAHHST CO CTPOrO Ompe-
AC/NEHHBIM COAEPIKallHEM IMHIIEBbiX KOMIIOHEHTOB,
peryJiupyeMLIMH OPTAHOJENTHUECKHMH H TeXHo-
JJIOTHYECKHMH XapaKTEePHCTHKAMHU M HH3KOM cebe-
CTOHMOCTHIO.

Cnocob nosicusieTcss NpUMepaMu ero OCyILecTB-
JIeHA,

[Tpuvep 1. 10 r anvrunata Na, 100 r ka-
senHa, 256 r NaCl u 10 r nuuwesoro anp6ymuna
pacreopsioT npu 40-—60°C npH nepeMelmiHBaHUK
B tedenne 30 muH B 720 r 0,05 pacrsopa NaOH.
Honyaennsiip pacrsop (pll— 7,6) nopator npu
20°C TOHKOIi CTpyeii B MePeMeLIMBACMYIO KOAry-
JALHOHIYO BaHHy, cojepxkamyilo 10%-uslii pac-
tBop Ca(CH3zCOO), npu pll xoarynsumoHHoi
Banubl — 6,0, IlonydueHHLI]] KOoarysT OTASOT
¢pribTpanmMeil uepea TKaHeBbll QUABTP H TOpO-
MBIBAIOT TOJCOJEHHON BOAOH 10 pacTBOopa Koa-
CynsuuoHHofl Bantel. [locne »toro ero noppep-
raioT 2KeTpy3Hu npH 50—60°C uepes akcrpysH-
OHHYIO INEJIEBYIO TOJA0BKY (Aamua 40 MM, wHpH-
Ha 15 MM). DKCTPY3Hs COLUPOBOKAAETCH CHHEpe-
3HCOM.

[Honyuennsii npoayxr copepxur 459 CYXHX
BEUICCTB, HMEET BOJIOKHMCTOE CTPOEHHE, JOCTa-
TOUYHO MJIOTHBIJ] CO CJ€rka KOPHUYHEBATBHIM OTTEH-~
KOM, CYXOBAaT, B XOJIOLHOM COCTOSIHHH HANMOMHHA-
€T CHJILHO BLIBAPEHHOE MSICO, TOJYYEHHOE OT
y0051 CTaporo »KUBOTHOLO.

ITpumep 2. TIpoayKT BOJOKHHCTOTO cTpoe-
HHfA, MO KOHCHCTEHLUHH HMHTHDYIOUIME TOBSIKEE
MACO, MOJNIYMEHHBIH IO cXeMe npHMepa 1, Boigep-
HHBAIOT 2 4ac B ayOsieii BaHHe, COMep¥Kallel
19%-HbIH pacTBOp aJI0MOKAJMEBBLIX KBAaCLOB, il0-
cjie yero npoMuipaiot 4%-ubM pactsopom NaCl,
OPONHTBIBAIOT KYKYPY3HbIM MAaCIOM H HAMPEBAIoT,
[TpoayKT MO KOHCHCTEININH HATOMHHAET TOBANKDE
MACO, jKapeHoe IIpPH  HHU3KOj TeMueparype —
120°C podroe Bpems, CyXoBaT, NpH pasiKeBbl-
BAHWH KDPOIHUTCHA, HA pa3pese coxpaldeT CTPyK-
TYpPY.

[Tpumep 3. 10 r anbrunara Na, 100 r ka-
senHa, 25 r NaCl pacrtsopsior B 855 r 0,05 N
pacrsopa NaOH npu 40—60°C u npu nepese-
muBanuu p Ttedenne 30 muu. Jannuciimyio o6-
padoTky 0poBOJAT nO cxeMe npumepa l, ¢ no-
CJAENYIOIHM BbLLIePKHBAHHEM B Jy0silUefl Bailnie,
conepxkanieit 1% -uniii pacinop aMIOMOKAAHEDBHIX
KBaCLOB B TeueHHe 2 4ac, MOCJAE Yero THIa1edbHo
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NPOMBIBAIOT JIHCTHIAHpOBanNnoit somofi. Tloay-
UEHHLIH [IPOAYKT HaNOMHHAET MACO TPECKH, Cy-
X0OBaT, BOJOKIIHCT.

[Tpuvmep 4. B pacTtBope, NOJYYEHHOM IO CXe-
Me fpuvMepa 1, sMyAsCHPYIOT 50 T' CJAHBOYNOIO
Maprapaia IpH nepeMelluBaHuH, - upu 50°C B
reqenne 30 MuH. HQanbneituryio 06paboTky nposo-
AAT no npumepy 1. TlosydeHHBI DPOAYKT uMeer
BOJIOKHHCTOE cTpoeHHe. [lo cpaBHenwio ¢ npu-
MepoMm | o6saajnaer GoJiee HeKHOH KOHCHCTEI-
1HeH.

[Ipusep 5. BOJOKHHCTHIH MPOLYKT, HMUTH-
PYOLiV ToOBs2KBE M$SICO, I[IONYYAIOT IO CXEeMe,
alaMOTHYHOl NPHMepy 4, HO HCHOOJB3YIOT KOAary-
JASUHOHHYIO BaHHy, couepxkamywo 10%-Hprii pac-
180p Ca(CH3COO)s u 5%-Hpij pactBop NaCl.
[lonyuenHslii NPOAYKT HMEET BOMOKHHCTOE CTpo-
€HHE, BRIDAXMKEHHOE HECKOABLKO Apue, 4eM B IpH-
Mepe 4, obnafaer MeHbIIeH COTHOCThI) H HeMd-
HOCTBIO,

[Ipnmep 6. ITpoayKT, noAyYCHUBI] HO npHMe-
py 5, 00pabaTbiBalOT ¢ NOBEPXHOCTH KOMTHL-
HLIM nipemaparoM, npeasaraeMoiv Muertutyrom
napojiHoro xossgitersa uM. I'lnexanona. [loayuen-
HBIIL NPOAYKT HMEET APKO BLIPAXKEHHYOo BOJOK-
HHCTYIO CTPYKTYPY, M0 BHEIIHEMY BHIY H KOHCH-
CTEHLUHHN HAMOMWHAET BAPEHO-KOMUEHbI]] LICHHLI
3apes.

[Tpuvep 7. IlpoayRT BOAOKHNCTOrO cTpoe-
HHS, HMHTHDYIOIUHHA MSICONOA00HBLT MPOLYKT, 110-
JYUEHHBII N0 CXeMe MpHMepa 1, MPONHTHBAIOT
C MOBEPXHOCTH DACIVIABJEHIBIM  MaprapuaHoM
2 uyac npu 50°C. Hocse nporpesa npoaykr coxpa-
HAET CTPYKTYPY, 00/1278eT HECKOJAbKO OGJbLUeH
HEHHOCTDIO, YeM MPOAYKT NpHMepa 1, HO MaJiof
COYHOCTLIO,

[Tpumep 8 B koaryusr, moayuennsii no cxe-
Me npamepa I, nocse 1pOMBIBKH €10 JHCTHJIHPO-
BaHHOf BOAOH npodasasiior 50 r cAHBOYHOTO Map-
rapiia, nepemeimnsalor. Ilocsie sToro moasepra-
IOT SKCTPY3HH 4Yepes TraJOBKY, uMeloiyio 50 or-
Beperhil puaMerpoM 5 MM, [loayueHini IKCTPY-
AUT HMEET BHA BOJIOKUHCTLIX MTYTOL (ZHAMeTp
BoJIOKOH 10 8 wmm). Ilosmyueunnwmit npoaykr orau-
qaeTest SOJIbIEeT MJAACTHYNOCTBIO H HEMKHOCTBIO,
4eM HPOAYKT, NOJYUEHHBII 1o cxeMe 1, Hieer
NPHUBKYC H 3amax mMaprapHHa.

[Tpumep 9. 100 r xasenna, 10 r aabrudara
Na, 10 r nuuieBoro weaatuua, 10 © MHILEBOTO
CbIBOPOTOMHOTO aJLOyMHHA PACTBOPAIOT B 740 1
0,05 N pacrsopa NaOH npu 40-—60°C npu 1me-
pemewnBatun B tevuenwe 30 mu. ITonyuennyio
Maccy o0padarhiBaloT 00 CXeMe, aHAaJOTHYHO
npuMepy 1. FoTosblfi 1POAYKT UMeeT XOpouWO BLI-
Pamenlioe BOJOKHHCTOE CrpOeHIe, GOAbLIYIO BO-
AOYA€PKHBAIOLULYIO CHOCOOHOCTL H MO KOIUCHCTEH-
HHIE M OBETYy HANOMHIIACT BAPEHGE TOBIKBLE M-
Co. B X0/M10110M COCTOSIHIIE NPOAYKT 3HAUMTENb-
O zAcecTue, yey B caerka nogorperom (mo 30—
36°C).

Hpumep 10. 100 r xaseuna, 5 r rymmvuapa-
Ouka, 10 T nULLEEOTO CHIBOPOTOMHOTO annbymMuLa
pacrBopsior B 885 r 0,05 N pacrsopa NaOH npwu
nepeMemnBanbly H Harpebaunu npa 40—60°C B
TeueHne 30 MuH.

»
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lonyuennyio maccy o0palaTeiBaiOT NO CXeMe
npumepa 1. ['oToBLIfI HpOAYKT HMEST HesdBHYO
BOJIOKIHCTYI0 CTPYKTYDY, CJE€rKa MKeCTKoe, Majo
couHoe.

[Tpumep 11. 100 r kazeuta, 15 r ajgbruHara
Na, 10 r ryvwmuapabuka pacTBopsaroT B 875 T
0,05 N pacrsopa NaOH B Teuenne 30 MHH npH
40—60°C. 3areM B NOJYUEHHOM PacTBOpE 3MY.b-
rupyioT 50 r© cauBovHoro mMaprapuna 30 MHH npH
50°C. I[Toayuennyio Maccy oO0pabaTelBalOT Mo
cxeMe npuMepa 3. IIpoaykT HMEET ApPKO BbIpa-
JKeHHOE BOJIOKHHCTOE CTpPO€HHe, HECKOJBbKO Cy-
xoBaT, 0bjagaeT He0CTaTOHHOl COYHOCTLIO.

Ilpumep 12. 80 r kaseuna, 20 r MHKPOSHOTO
Genka, 10 r coIBOpoOTOUHOrO anbGyMHHa KDOBH,
10 r aneruunara satpuda, 25 r NaCl pacreopstior
B 845 r 0,05 N pacrtnopa NaOH B teyenne 30 mun
npu nepemennipannf, 1 npu 0—60°C. IMoayuen-
HYIO Maccy 06pafaTHBAaIOT IO cXeMe npumepa 1.
[oTOBLIT BOAOKHHCTHIT NPOLYKT, HMUTHPYIOUIHII
BapPCHOe TOBAKLE MACO, TIO OPTaHOJENTHUECKHM
CBOHCTBAM He OQTJHUaeTCss OT MPOIAYKTa, NOJYy-
4elnHoro 1o cxeMme npumepa 1.

[Tpumcp 13. 80 r kazenna, 20 r coenoro 0edi-
ka, 10 r aaprunara Na, 25 r NaCl pactropsior
B 860 r 0,06 N pacrBopa NaOH B TeueHne
30 MHN npu mepeMemuBaHMH u npu 40—60°C.
[Tonyuennyio maccy olpalaTBIRAIOT 10 cXeMe
npuMepa 3. oToBLIE NPOAYKT BOJOKHHCT, CY-
xopar, obJiagaeTtT Majioil COUHOCTLIO U HEeXHO-
CTBIO, HAMOMMUHACT 110 CTPVHTYPHO-MEXaHHICCKUM
CBOHCTBaM M35ICO TPECKH.

IfIpumep 14. 100 r rkasgeuna, 10 T SUUHOTO
anbBymuna, 10 r assrugara Na, 25 r NaCl pac-
tBopsitoT B 855 r 0,05 N pacrsopa NaOH B Te-
renne 30 MHIl HPH NepeMemnBauuu u npd 40—
60°C. Tlonyuennywo Maccy o0pabaTblBaioT IO
cxeMe npHMepa 1. ['oToBBII NPOAYKT oGjaagaer
BOJOKNHCTOf CTPYKTYPOil, O0ABIIEl HEXHOCTHIO
H COUHOCTHIO, YeM MPOAYKT, NOJYUELIHLIH N0 npH-
Mepy |, H no BHeliHeMy BHAY H CTPYKTYpPHO-Me-
XaHHUECKHM CBOHCTRAM HAaNOMHHaeT KypHHOE
MSCO.

[Tpumep 15. Axasornuno npuyMepy 1 1npu
ynorpedjeHun HCXOJHOTO pacTBOpa, coaepika-
mero {0 r aaprunata Na, 100 r kazeuna, 10 r

CLIBOPOTOUHOrO anboyMuua xposu, 10 r xejaa-

TuHa B 870 r 0,05 N NaOH, moayuwaior kKoary-
JAAT B BaHHe, codepxkalueir 10%-Hblit pacTBOp

(¥]1

10

15

20

25

Lo
o

35

40

45

6

Ca(CHsCOO),, xotopLili  0TdHIABTPOBBIBAIOT,
NPGMBIBAIOT JIMCTHAJANDPOBANIHOMN BOIOI, s100aBis-
o7 25 v NaCl, 15 r riworaMunata Na 1 I3 ¢
ruaposiuzata JpoxKoKell. 3atem Maccy nepemMe-
WHBAOT ¥ 3KcTPyaupyioT. IloayeHblil BOJOKIH-
CTHLIII IIPOJYKT BbLAEPXKHBAIOT 2 yac B HATrPETOM
10 80—90°C rossxeem xkupe. I'Tpoaykr coaep-
KUt 42—459% o6enxka u 2% mupa. Ilpu oprato-
JenTHUeCKOli OUeHKe OTMCUACTCs TEeMIO-KpacHasd
OKpacka, nofobHag okpacke COJEl0 IOBsUIHRDL,
NJ0THAS, HECKOJBKO  CYXOoBartast BoJORHIHCTad
CTPYKTYpA.

Mpumep 16 Ananornunc npuxepy 1O npn
5MYJIBTHPOBAlIHN B HCxodi10M pacTope 10% my-
KyPVY3HOrO Macja HOAy4aroT MPOAYKT, coiepmxa-
il 36—389% odeaxa n 14—i6% =mupa, oTau-
yaoniiica OT NPOAYKTa, OMHCANIOro B NpHMe-
pe 15, HecKogbKo Godee CBETJ0H OKPacKoll
HeKHOM BOJOKHHCTOI KOHCHCTeHUIe.

[Tpeaver H3oOpeTeHHA

1. Crnioco® 1ipHro1oBJACHHg APOJAYKTOB, HMITH-
PYVIOMIHX M$CONPOAYKTE 1 HMEIGILHYX BOJSIOKII-
CTYIO CTPYKTYPY, [yleM M[pPHIOTOBJICHHR CTY/HE-
0OpA3YIOUIHX BEILECTB, HaNpHMeD, aanruiaTa
HATPHS B BOJAHOM PAacTBOPe KaszeHua, o0palotTkH
B COJeBOM PACTBOPE L5t KOATUYJsIHI, Hampi-
vep, B MOJAKHCACHHOM PacTBOpe caJsejl KaJabllid,
OTACAEHHT KOaryJsita, MpOoMbIBKH caaluim pac-
TBOPOM KHCJIOTLI, BBEAeHHs apoMaTH3IHPYIOMIIX
1 BEYCOBLIX BELICCTB, NanpuMep JHNHIAOB, aMH-
HOKHCJAOT, IUIIOTAMIHATA UaTpHs, WYKJAEOTHIO0B,
rOMOTENH34UHUH cMecH NpPH HarpeBaHHH, (POPMO-
paigs, o6padotTKIl CBA3YIOIMHM BEUECTBOM, CO-
aepxKaminM BesJKkll B cMecH © PasjMyYHBIMHE 10-
faBxaMy, 1 TepMHICCKOf oOpadoTKH, oT. 1HTa -
IOLLHIIC s Tex, UTO, C Leablo HCKJOUEHHsi 00-
[PA30BAlHS KAXAOI0 BONOKHA B OTAEALIOCTH I
yIpotueling mnpouecca, Maccy QOpMyiOT B HO10-
IPeTOM COCTOSHIN NyTeM Ce PACTaMKeHlis, 4 noc-
sie UpMOBAHHS NPOAYKT OXJan1aior.

2. Cnocod no m. 1, OTAHUTAWULHIECS TEM,
470 pOpMyEMy[0 MACCy [OI0rpeBaioT 10 60—
80°C.

3. Cnoco® no nm. 1 wiau 2, 0OT.TH Y A 1O U H H-
C s TEM, UTO pPACTmelie Macce BEIVT C IpaiH-
eHTOM CcaBHra B npexeqax 0,2-—-2 krfcm?,

4, Crioco6 no nnn. 1, 2uan 3, oT.1H Y a 10 10 M {i-

C# TeM, uTO MPOJAYKT oxjaxialnT 1o 0—20°C

Cocrasutens B. TpyGuubisa

Penaxtop H. Bonukona

Texpen JI. Berganosa

Koppextop O. TwopuHi

3axas 1213/1 Hsn. Ne 1237

Tupax 456 [Moaniicnoe

IIHUMIIU Tocynapersennoro xovmutera Cosera Murucrpos CCCP
o genaM H300peTeHHH H OTKPDBITHH
Mocksa, K-35, Payuickas HaO., a. 4/5

Tunorpadus, np. CanyHosa, 2
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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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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Application Number 15/913,090
Filing Date March 6, 2018
First Named Inventor Rachel Fraser
Title
METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR
AND AROMA PROFILE OF CONSUMABLES
Art Unit 1791
Examiner Name
Attorney Docket Number 38767-0015008
SIGNATURE of Applicant or Patent Practitioner
Signature /M. Angela Parsons/ Date (Optional) |/June 11, 2018/
Name Registration
M. Angela Parsons, Ph.D. Number 44 282

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

D *Total of forms are submitted.
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POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

15/913,090 March 6, 2018

(Note: The boxes above may be left blank if information is provided on the Transmittal.)

|:| | hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter, which may be an application filed after the date of this power of attorney, or identified above:

OR

|Z| | hereby appoint Practitioner(s) named in the attached list as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the patent application referenced in the attached transmittal
letter, which may be an application filed after the date of this power of attorney, or identified above.

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter to:

|:| The address associated with the above-mentioned Customer Number
OR

|Z The address associated with Customer Number: 26191

OR
Firm or
Individual Name

Address

City State | | zip |
Country

Telephone | Email |
| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):
Impossible Foods Inc.

|:| Inventor or Joint Inventor (title not required below)

|:| Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

|Z Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

|:| Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being_; filed with this document) (provide sig_;ner‘s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature | Date (Optional)
Name Dana Wagner
Title Chief Legal Officer

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. If more than one applicant, use multiple forms.

|:| *Total of forms are submitted.
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.

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number. This
page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number:

Name

Registration
Number

Teresa Lavoie

42,782

M. Angela Parsons

44,282

Elizabeth Kaytor

53,103

Cameron Lutijens

58,674

Monica McCormick Graham

42,600

Andrea Dorigo

47,532

Angela Follett

60,365

Kimberly Maize

76,370

Elizabeth Capan

65,522

Michael Fleming

67,933
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POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application idantified in gither the attached fransmittal letter or
the boxes below,

Application Number Filing Date
15/813,000 March 6, 2018

{Note: The boxes above may be left blank if information‘is provided on the Transmittal)

E] I hereby appoint the Patent Practitioner{s) associated with the following Customer Mumber as myfour attorney(s} or agent{s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referanced in
the attached transmittal letter, which may be an application filed after the date of this power of attormey, or identified above:

OR

EX} Fhereby appoint Practitioner(s) named in the attached list as my/our attorney(s) or agent(s}), and to fransact all business in the
United States Patent and Trademark Office connected therewith for the patent application referenced in the attached transmittal
letter. which may be an application filed after the date of this power of attorney, or identified above.

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter fo:

D The addrass associated with the above-mentioned Customer Number
OR

@ The address associated with Customer Number; 26191

OR

Firmor
individual Name

Address

City f State i E g f
Countr

Teiephane | Email |
| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box)
Impossible Foods Inc.

E inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated inventor (title not required below}
@ Assignae or Person to Whom the Inventor is Unider an Obligation te Assign (pravide signer's title if applicant is a juristic entity)
D Person Wha Otharwise Shows Sufficient Proprietary Interest (e.g,, a pefition under 37 CFR 1.46(k)(¢) was granted in the
application.or is concurrently being filed with this document) {provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to-act on behalf of the applicant {e.g., whers the applicant is a juristic entity).

Signature & L ,;"%*;;AWWMM~ | Date (Optionaly | /& 1A
Name Dana Wagner L
Title Chief Lagail Officerl.—"

MOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requiremernts ang
cerfifications. f more than one applicant, use multiple forms.

1 ~retator forms are submitted.

81678868.doe
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v

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number. This
page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number:

Teresa Lavole 42,782
M. Angsla Parsons 44,282
Elizabeth Kaytor 53,103
Cameron Lutijens 58,5674
Monica McCormick Graham 42 800
Andrea Dorigo 47,532
Angela Follett 60,365
Kimberly Maize 78,370
Elizabeth Capan 65,522
Michaal Fleming 67,833
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Filer:
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Filer Authorized By:
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The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be reéi’z@d'?ﬁﬁ%?lté#ﬂrﬁrﬁa“b@ﬁ
Image File Wrapper and may affect subsequent processing

Information:

Total Files Size (in bytes): 900141

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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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 oV
| 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

AN
MINNEAPOLIS, MN 55440-1022

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/
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Case No.: IPR2023-00207
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.: IPR2023-00207
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 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
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 internct
’ <URL:https://www .fda.gov/downloads/Food/IngredientsPackagingLabeling/GRAS/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.: IPR2023-00207

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 Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
70222
1 Information Disclosure Statement (IDS) Transmittal.pdf o 1
Form (SB08)
37e8565d9b72407d82810e4c55831d01c4

84fc88

Warnings:
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Case No.: IPR2023-00207

Information: U.S. Patent No. 11,224,241

This is not an USPTO supplied IDS fillable form

123328
Information Disclosure Statement (IDS)
2 1449.pdf no 1
Form (5808) 6cd32c622c21708a338605866 1579803382
c3ecb
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
16322875
3 Non Patent Literature GRAS—N?"tlﬂcatlloT)—.SObeean—L no 1063
e9 emoQ 0 In.p 0be2cfd827f92640e30e9c0c9341712b5526)
b0le
Warnings:
Information:
Total Files Size (in bytes): 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/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.: IPR2023-00207
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 BOX 1022 IR T
000000101092573

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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Case No.: IPR2023-00207
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 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. 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

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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Case No.: IPR2023-00207
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 C.F.R. § 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.

Date: August 9. 2018

Customer Number 26191

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

61722063.doc

Respectfully submitted,

/Kimberly M. Maize/

Kimberly M. Maize
Reg. No. 76,370
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Case No.: IPR2023-00207

Electronic Acknowledgement Receipt

U.S. Patent No. 11,224,241

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 .. . 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.: IPR2023-00207

Information: U.S. Patent No. 11,224,241

This is not an USPTO supplied IDS fillable form

70865
) Information DFlscIos(LJSEOZt)atement (IDS) Transmittal.pdf o 1
orm 9accd66426ef1e1b0bbad404bb5fhob40b3)
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.: IPR2023-00207
U.S. Patent No. 11,224,241

Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor :

Application No.
Filed
Title

Rachel Fraser Art Unit - 1791
15/913,090 Examiner : Unknown
March 6, 2018 Conf. No. . 9878

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 C.F.R. § 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/

Customer Number 26191
Fish & Richardson P.C.

Kimberly M. Maize
Reg. No. 76,370

Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

61751265.doc
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Case No.: IPR2023-00207
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 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

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
1 English Translation of Baohua, “Animal products processing,”, China agricultural science and
) technology press, 2008, pages 224-222
) 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.: IPR2023-00207

Electronic Acknowledgement Receipt

U.S. Patent No. 11,224,241

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 .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Information Disclosure Statement (IDS)
Form (SB08)

70873

Transmittal.pdf

b54ab31b484bfffodf7003f37227c69a987af|

no 1

Warnings:
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Case No.: IPR2023-00207

Information: U.S. Patent No. 11,224,241

This is not an USPTO supplied IDS fillable form

122598
) Information DFlscIos(LJSEOZt)atement (IDS) PTO_1449.pdf o 1
orm 65f25b1ccab150a1ec7490cc5fb8bbf88dcs
bodf
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
175619
3 Non Patent Literature Fengyi_275-277.pdf no 3
345dabac36dffa00b2647f940312d4760279
0bod
Warnings:
Information:
301727
4 Non Patent Literature Baohua_224-222.pdf no 5
a3c7a9838b13bfe9a9d335c20f72cc127fa2
5087
Warnings:
Information:
Total Files Size (in bytes): 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.: IPR2023-00207
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 C.F.R. § 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.: IPR2023-00207
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 1a Potterie

26. 3,716,380 2/13/1973 de 1a 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.: IPR2023-00207
U.S. Patent No. 11,224,241

Sheet _2 of 5
Substitute Disclosure Form U.S. Department of Commetce | 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 Brownet al.

43. 2019/0008192 1/10/2019 Brownet 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.: IPR2023-00207
U.S. Patent No. 11,224,241

Sheet _3 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
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

0. GB 1115610 5/29/1968 | GB

51 GB 1126889 9/11/1968 | GB

52. GB 1130631 10/16/1968 | GB

33. GB 1135123 11/27/1968 | GB

34. GB 1146337 3/26/1969 | GB

35. GB 1148449 4/10/1969 | GB

36. GB 1182976 3/4/1970 | GB
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COMPLETE SPECIFICATION
Flavouring Agent ‘

We, NesT1E’s Propucrs Limitep, a Com-
pany incorporated in the Bahame Islands, of
Peek  Building, George Sereet,  Nassan,
Babama Islands, do hereby declare the in-
vention, for which we pray that 3 patent may
be granted to us, and the method by which
it is to be performed, o be particularly des
cribed in and by the following statement: —

The present invention is concerned with the
production of Havouring preparations having
2 taste similar to thar of mear and which
may be used for enhancing the flavowr of
foods.

The Maillard resction, which has been
known for some time, takes place when sub-
stanices containing amino acids or proteins are
heated in the presence of mono- or polysaccha-
rides. The reaction is characterized by a
development of aroma and 2 browning of the
reactants. The resulting aroma makes the te-
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 characteristic “roasted” favour during
the preparation of meat extract is due, at
least in part, to this reaction. However, the
maction 45 exrremely complez, and s
mechanism has not vet been fully understood.
Hence it is not possible o specify the result,
event when the resction is carvied owt with
sclected known starting matevials,

Recent researches have revesled that the
presence of sulphur is essential in the forma-
tion of the characteristic flavour of roast meat.
Furthermore, it s known that meat contains
significant quantities of glutathion, and it is
tikely thar this substance contributes to the
development of the characteristic taste of roast
meat. Ou the other hand, the fuice of raw
muscle has been found to contain appreciable
quantitles of free amino acids and peninse
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 described for the preparation of
favouring agents having an aroma  which
resemibles that of roast meat. The preparation
of a product similar in taste to roast meat
has been described, starting from, for example,
cystine or cystelne, a monossccharide such as
xylose 2nd one or more amino acids, Accord-
ing to the known processes, the reaction of
the components is effected in the presence of
water, under certain specific conditicns wheh
gy be summarized as foliows:

The quantity of water used is 5 1o 1500
times the quamity of monosaccharide and the
reaction takes place under refiux. The ratio
of cystine or cysteine to monosaccharide is
04:1w2: 1L

However, the products obrainad by this pro-
cess are relatively wesk and somewhat un-
stable. Furthermore, such processes involve the
evaporation under vacuum of a highly dilme
solution or freeze-drving of the miixture, which
ivolves a substantial foss of volatile aromas;

additionally, the large quantitics of water pre~

senc also require considersble installations.
Consequently, such processes tend to be rather
costly.

It is an object of the present invenrion to
provide 2 simpde and economical process for
preparing & flavouring egent which has a strong
aroma and is alse highly stable,

The invention accordingly provides a pro-
cess for preparing a flavouring agent having
a taste stinilar © that of mear extract, which
comprises reacting together, at an clevated
temperature and in agueows solution or sus-
pension, containing less than 309, by weight
of warer, a natural substance containing z free
-SH group, a monnsaccharide and at feast one
amino acid, the weight ratio of the -SH group
containing substance to fmonosaccharide being
from (.05: 1 to 0.4: 1

s Ao
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As is stared above, the reaction mixwure the reaction, the mixture is neutralized with 85
comtains less than 30° by weight of water. sodium hydroxide.
The weight ratio of amino acid 1o sulphur- The finished paste may be filled divectly
containing compound should advantageously imto storage contsiners, where it solidifies.
be from 50: 1 to 500: L. Preferably, the product should be stored in

OFf the natural substances comtaining a free  well-filled closed containers, at femperanires 70
-SH group, partcularly preferred  are  below 10-159C, In this manner the product
ghutathion and cysteing, used either singly or will remain unaltered, even after an extended
together. If desired, the gluthathion andfor period of storage.
cysteine may be used in the form of a hydro- According to one preferred embodiment of
lysate of a matural prowinaceous substance, the invention, the flavour of the product may 73
particulatly an enzymatic hydrolysate of yeast, be further enhanced by incorporating a lactate
blood or liver. in the reaction misture, for example calcium

As sources of amino acids, particularly or potassium laciate. Preferably, this addition
suitable ars acid, aikaline or enzymatic is made before the end of the reaction, for
hydrolysates of animal or vegetable protins, example by adding the corresponding base 80
for example acid hydrolysates of mear, blood  and lactic acid to the hydrolysate containing
or whear gluten, Alternatively, artificial mix-  amino acids, before this hydrolysae is con-
tures of pure amino acids may also be used. cenrrated, The lactate concentration in the final

Such hydrolysates should preferably be de- product may be up to abost 25%, bur is
colorized  and  decdorized before use, for preferably in the range 10-157, by weight. 85
example by heating at an elevated tempera~ it is also possible to improve further the
ture with active charcosl The dilute hydro- quality of the praduct by adding inosinic or
Iysate obtained after this treatment may then Sl-guanylic acid or a salt of these acids.
be concentrated to @ paste coptaining, for The flavouring agents produced by the pro-
example, 30-80%, total solids. cess according 1o the invention may be 90

Hydrolysates obtained by the action of dissolved in water and, in this form, wused
hydrochloric acid contain a cerfain quaptity  as seasonings for foodstuffs.
of sodium chlovide which, however, does not The following examples liustrate the cary-
affect the reaction. The hydrofysate used as 2 ing out of the process according to the in-
source of amine acids, in the form of 2 viscous vention which, however, is not limired to the 93
paste, is heated 1o zbour 70°C to make it conditions set out therein. The perencentages
easier 0 handle. are percentages by weight.

The process according to the nvention may,
for example, be carried out as follows: BxaMPLE 1

An intimate mizture of a pentose, for 90 kg of wheat glaten are hydrolysed with
example xylose or ribose, and/or a hexoss hydrochloric acid by heating under reflux or 109
and a natural substance confaining an -SH  under pressure. The hydrolysate is then
group, such as cysteine, glutathion, or an neutralized with sodium hydroxide or car-
enzymatic hydrolysate of yeast, blood or fiver bonate, o pH 5—6.5. The insoluble matier is
is added to the amino acid or acids provided, removed by Hliration and the filtered solution
for ezample, by a protein hydrolysate, con- evaporated uniil precipitaon of salt com- 165
taining 30 to 709, of amino acids, which has  1Mences. Afrer standing for several weeks, the
been decolorized and deodorized as described  selution is again filtered and 7 kg of 907
above. The hydrolysate which provides the factic acid and 3 kg of sctive charceal (Car-
sulphur containing compound may be concen-  bosaffin G or Norite) arc added. The mixture
trated to a paste of at least abont 80%, solids, s then heated 1o 759°C and stirred for 2 howrs. 110
and should contain 0.1 to 2.0%, of glutathion 4 kg of potassium hydroxide, dissolved in
andfor cysteine, Alternatively, if the hydro- water, are then added, the soluton is filtered
lysate is to be stored, it may be dded after to remove the charcoal and the pH of the fil-
concentration and, when used, be mived with & trate adjusted o a value between 5 and 6.5
suitable quantity of water, 50 that the desired  The yellow solution is evaporated 1o a paste 113
concentration of solid matter is obtained. ¥ containing 85 to 88% sofids. The 115 kg of
desired, the ribose and the sulphur-containing paste thus obtained are mixed with 1500 g
compound may be provided by 2 yeast hydro-  xylose and 300 g of cysteine and heated in a
Iysate. stainless steel kettle for 30 to 60 minutes at

The reaction itself is preferably effected 95°C. A highly aromatic paste, resembling 128
with agitation, at a temperature of 80 o meat exiract, is thus obtained,
110°C, preferably at about 90°C. Under the When the beating Is stopped, 5.0 Hures of
influence of the hear, the mass first of all 30% sodium hydroxide and 120 g of sodium
foams and then turns brown. Depending on  guanylate or inesinate, or a mixture of both,
the reactants and also the desired taste of the may be added, giving a product which may 123

final product, the reaction time may vary from
10 minutes to 6 hours. Upon completion of

be used a5 2 substitute for mear extract. On
being dissolved in water, the paste provides
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a very good seasoning for foodswulls, having
2 marked meaty taste,

ExampPLE 2

Frosh or extracted meat, for example scraps
from the production of reeat extract, is hydro-
lysed with hydrochloric acid, and one proceeds
as described in Example 1, Meat scraps from
slaughterhouses may equally well be used. 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 a favouring agent. For strengthening
the fasie of the product, the quantity of
cysteine-xylose mixtare may be increased, up
to about 5%, of the hydrolysate. The cysteine/
zylose ratio should, however, be maintained
at about 0.2: 1.

Bxampir 3

2.5 kg commercial dry yeast (Torula wiilis)
are suspended in 20 Hires of hot water. The
temperative 33 maintained at 95°C for 10
minutes, and one then cools to 80°C,

10 g of papain 1:350 are added and the
pH is adjusted to 7.0 After 6 hours’ reaction,
the mixture is heated at 95°C for 10 mintes
and the pH is adjusted to 6.0, The suspension
ig then filtered and the residue washed with
hot water, The combined flrates axe evapora-
ted under vacuum, giving 1.8 ky of 2 yellow
paste containing 83%, solids and about 0,79/
of glutathion 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-
trated hydrochleric acid. The hydrolysate is
then pentralized with 700 g of sodium car-
bonate and filtered. 160 g of lactic acid and
&0g of active charcoal are added snd the
mixture is heated for 90 minutes at 70°C. 300
g of 309, potassium hydroxzide are then added
and the product is filtered. A vellow filrare
is obtained which is evaporated under vacuum
to give 2 kg of a yelowish paste containing
86%, solids and about 60%, of amino acids,

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

4.3 kg of an atomatic product are obtained
which is very similar fo meat extrace.

WHAT WE CLAIM 187

1 A process for preparing a flavouring agent
having a taste similar to that of meatr extr ct,

which comprises reacting together, at an ele-
vated feraperature and in agueous solution or
suspension containing less than 30%, by weight
of water, a2 neterl substance containing 3
free ~SH group, 2 monosaccharide and at least
one amino acid, the weight ratio of the ~SH
group containing substance o monosaccharide
being from 0.05:1 to 041 1.

2. A process according to claim 1 in which
the substance containing a free -SH group is
cysteiue,

3. A process according to claim 1 or clajm
2 in which the substance conradning a free -SH
group is glutathion or cysteine contained in
an hydrolysate of a manural proteinacecus sub-
stance.

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

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

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

7. A process according to claim 6 wherein
safd hydrolysate i an acid hydrolysate of
blood, meat or wheat ghuten,

8. A process according fo auy one of the
preceding claims in which the monosaccharide
s at Jeast ome pentose or hexuse,

9. A process according to dlaim § in which
the pentoss is ribose or xylose.

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

1L A process according to claim 10 in
which lactic acid and a base of calclum or
potassivm are added 1o the amino acid or
substance supplying the amine acid and the
total quantity of lactate corresponds 1o mot
more than about Z5%, by weight of the reaction
mixture,

12. & process according fo any one of the
preceding claims in which inosinic acid, 3%-
guanylic acid or 2 salt or mivture of said
acids is added o the flavouriug agent,

13, A process as claimed fn claim 1 sube
stantially as hereln described with reference
to any of the Bxamples,

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

ELRINGTON & FIFE,
Chartered Patent Agents,
High Holborn House, 32754 High Holborn,
Loodon, W.C1.
Agents for the Applicants.

Lesmington Spa: Printed for Her Majesty’s Stationery Office, by the Comrier Press
{Leamington) Litd-—1966, Published by The Patent Office, 23 Southampton Buildings,

London,

W.C.2, from which copies may be obtained,
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Flavoring Compositions

We, InTErnatIONAL Fravors & Fra-
cranciEs  Inc, s Corporation organpized
under the laws of the State of New Yok,
United States of America, of 521, West 37th
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 granted to us, and the method by
which it is to be performed, to be particalasly
described in and by the following state-
IR S e :

This invention relates o novel mesty
flavoring compositions and to the processes
for preparing them, and more specifically, &t
relates to mwethods for preparing poultry
flavoe and the products obtuined thereby.

Food products echanced with pondtry-like
flavors are well-known and have fong been
used.  There is cousiderable demand for
poultry-flavored products in which the actual
poultry meat such as chicken, turkey, duck
and the like is not needed oc is actuslly un-
desirable. For example, in the preparadon of
somre sauces and purces, the pouley flavor is
desired, but it is necessary to cook the food
with the desired poultry and then to remove
the meat by straining er some similar opera-
tdon to obtain the final product ready for
use,

Additionally, where weight, space, and/or
storage capability are a problemy, e.g, when
a convenisnce food is prepared, the presence
of the actual pouliny recat may be undesirable
becawse it will deteriorate dn storage and
spoil the food. Moreover, there are occasions
when sterilizing or otherwise preserving the
natural product is extremely deleterious to the
flavor of the natoral material, and the desired
natural flavor is lost, :

This inventdon provides methods for the

(" ]

production of pouliry flavors which are in-
distinguishable from the natural Havor.

This imvention also pravides essentially

natural pouliry favors which ere suitable
fmﬁ;jgnmmraﬂng inte a wide range of food~
stuffs,
. Further and mere specific objects, featnres
and adwantages will clearly appear from: the
detailed description given below, taken in
comnection with the accompanying exampies
which illustrate certain prefeared embodis
wments of this invention.

In one aspect of this invention an edible
flavor composition is produced by heating
a reaction mixture of a (1) subfur-comtaining
polypeptide, or 2 mixtuze of amino acids, at
least one of which is sulfwr-containing and
(2) thiamdne t produce a reaction product.
This heating is carried out for & peried of
timee sufficient to develop a flavoer of poultry
or fowl in the mixture. The edible reaction
products produweed by this process are novel
poultry flavoring matedals, or bases, and can
also produce other sweet meaty flaver notes.
Fdible compositions having enbanced flavor
and which comprise a Yood and the aforesaid
reaction product are further contemplated by
this invention,

The term “polypeptide” as used hersin
mesns & lower polypeptide, such as dipeptide
or ftripeptide, and inchudes a muixture of
amine acids which compose said polypeptide.
Glutathione is Hustrative of such & polypep~
tide. A mixture of glycine, cysteine and gluts~
wiic acid is exemplary of a mixture of amino
acids one of which i sulfur-containing. It
will be understoud herein that such a mixture
of amino acids meed not contain each acid
in the proportion in which the acid is
oitained by the breakdown of a peptide.
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Thus, while equal parts of glycine, cysteine,

and ghtamic acid ace produced from gluta-
"~ thdone,.a: mixmre of one part of glycine, thres

paris of cysteine, and ome part of glutemic
acid can also-be atifized. In the amine acid
mixtures used o this invention, cysteine can
for example, be replaced by cystine,

These sulfur-containing polypeptides can

he added in admixture with inert materisls,
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such @5 for cxample incrgamic or organic
salts, o they can be added in the forny of
commercially  available materials. Where
avaflable, 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 materials. Accordingly, pre-
ferred poultry HSavor compesitions  are
obtained by a combination of the reactisn
product desertbed above with & ketonic
material and an atkyl aldehyde. The aldehyde
and the ketonic material can be admixed
with the thiamine and sulfur-containing
aring comypound prior to the hesting to pro-
duce the reaction mizture or the aldehydic
and ketoric avaterials can be added to the re-
action product. It is generally preferred to add
these Iower alkyl carbonylic materials after

- heating the thiamine and sulfur-containing
polypeptide or sulfur-contzining amino acid -

mixture, since the carbonylic materals 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
catbon atoms such as discetyl, acetylmethyl-
carbinod; and acetylpropionyl. The alky! alde-
hydes are preferably the Jower aldehyde con-
taining from: abaut five to ahout eizht carbon
atoms. Especially preferred are  pestanal,
hezanal, and heptanal,

It will be understoed that the sulfur-con-
taining polypeptide, or awine acid mizture
thiamine, and carbonylic wmaterials can bhe
admized with inert carrlers; they can be
added in the form in which they are com-
mexcially available; or they can he added
in pure formy Where thiamine is used, it
will he wnderstood: thar it can be added in
such forms ‘as thizmine hydrochloride.
Similarly, when individual smdine acids are
utilized they can be in the formy of a sub-
stance which will vield them under the ye-
action conditions. For example, they can be
in the formi of the hydrochioride,

It hgs been found in preparing the reactian
product of this invention that the ingredients
are desirably heated in a vehicle, such as
water 8t reflux temperacures, & tsglyceride
fat, and the like. Some of the best recuits
are obtained when the ingredients are heated

in a wiglyceride fat, and acoordingly, it is
preferred to carry out the process in the pre-
sence of & trigiyceride fat.

Where triglyceride fats are uwsed in this
jmyention it will be understeod that the term
includes esters (generally trisstersy of glveerol
swith fatty acids, the fatty acids predomingntly
ranging in carbon chain length from sbout ten
carbon stoms to about 22 carbom atomos, The
terny triglyceride fat will he undersioed to
mean both fats and ofls, Yt is preferred. that
the triglyceride fats be refived, hleached, and
deodorized. The triglyceride fats can bz in
their natural form or they can be hydro-
genated,

In practicing this sspect of the invention
quantities of added amine acids, such as
f-zlanine, or of nuclectides can be used. The
preferred nuclentides used in the practice of
this invention are mixtures of disodium in-
osinate and disodivm guanylate. Generally
the fat is present in mwmch greater guantity
than the other components of the mixtuze,
the quantity of fat usually being on the order
of from azbout ten to over 100 times the
weight of the total of the suMur-containing
polypeptide and thiamine present. All parts,
percentages, proportions, and rados herein
are by weight, unless otherwise indicared.

. Further, the polypeptide and thismine arc

preferably wused i approximarely  equal
amounats, although ir will e understood that
either ome can exceed the quantity of the
ather by a factor of five or more, Where L-
eysteine is used in conjunction with glycine
and glutamic scid, the amounts of glyvcine
and of glutemic acid can ramge frome sbout
0.1 to about ten timas the amount of cysteine
used. Tt will be understood, however, that
waere both glotamic acid and glycine are
used, cqual amounts of each see pot re-
quired. The cashonylic material is present in
generally lesser smounts than the amount of
the polypeptide. It is preferred that cach
carbonylic mmaterial be present in amounts
ranging from: abowut 0.05 to about 0.5 times
the amounc of the amine compound being
uged.

The tine and temperature wed in the
practice of the process must be so interrelated
that the desired poultry flaver is produced.
It has been found in practicing this inven-
tion that the desired poultry favor is marked
in many cases, and particularly with the pre-
ferred ingredients, by the change in appear-
ance of the mixtore to a yellow color. It
will be understcod that the term “yellow
color” means a vellowing of the reaction
marerial beyond its original bue. The forma-
tion of a definite brown color in the mizture
is to be avoided, for such a color generally
indicates that heavy burnt notes which are
uncharacteristic of the wue poultry' faver
have been imparted to the reaction mixture.

Motif Exhibit 1150, Page 705 of 1599

65

70

75

B0

85

o3

100

108

10

115

120

125



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

1,069,104

3

10

15

25

30

35

50

55

The reaction is suificiently ezsy to contred
that the proper extent of heating can readily
be determined simply by heating the re-
action mivture for a4 sufficient pedod to pro~
duce the desired poultey flavor. In meny in-
stances the color formation is & conventional
indicator. Where the flavor composition of this
invention is added to & food which is to b2
sybsequemtly hested or cogked, as taugiw
herein, the reaction time can be teduced,
and in some of these cases heating the poly-
pepride and thiadne can even be climinated.

In practicing this progess, it is preferable
e utdlize tempentares of at least 200°F. in
order to  accomplish the reaction in &
reasonable length of time. Generally, tempera-
tures much shove 420°F. make the reaction
difficult fe control snd mmy well produce
uncharacteristic burnt ootes, even with very
short reaction times. Accordingly, it iz pre~
ferced tor carry out the resction at tempers~
tures of from shout 200°F. to about 420°F.

The process can be carrled out on a batch
basis in small quantities of, say, 30—100
grams or it can be carried ont batch~-wize on
much larger quantities of, say 30 kg It bas
been found desirable in large scale produc-
tlon to conduct the heuting contimmously in
high heat transfercate heat exchanpers. With
such ewchangers the reaction mixture can
quickly be brought to the reaction tempera-
ture and then quickly cooled in a second ex-
changer to a lower tempersture af which no
further color. change will take place. A pre-
ferred embodiment of this invention uriizes a
scraped-wall  hest  exchamger.  Generally,
higher temperaiures can be used in high
heat transfer-rate heat exchangers than can
be used in bhatch preduction. The use of
tezmperatures at the upper end of the range in
batch production tends 1o cause localized
ovecheating, rapid reaction and off-favers and
odors. A preferved. temsperature range for both
betch and continuous processes is fromy shout
250° to shour 400°F

The correct time of heating can readily
be dewrmined by observation of the faver
produced and, in many instances, the coler
When calor is used as an indicium and the
heat exchanger i not transparent, the in-
gredients are fed into the sxchanger and the
temperature and contact o are adjusted. to
oiain the preferred yellow coloradon of the
product. Generally, it iz peeferred to utilize
times on the order of from about ene-quarter
roinute to about three hours, In batch opera-
tion, it is preferred to use times on the order
of frony sbomt ten minutes fo about three
houes. Shoxter times ca the order of fromy
about one~quarter wx ghout three minutes at
250°—100°F. are preferably wsed in high
heat transfer-rate heat exchangers,

The flavor compositions of this invention
can be used to flaver gravies, sauces, soups,
dressings salads, aspices, purees, and the like
without apy further weattment. On the other
hand, they can be admized with carmier
materials or with other favoring ingredients
or foodstuffs fer incorporation into Bnished
praduets.

The following examples are given o illus-
trate embodiments of the invention as it is
now peeferred @ practice it B will be under-
stood that these Examples are fHlustrative and
the invention is net to be considered as re-
stricted thereto except as indicated by the
appended claims.

BxanrLre 1

The following mixture is prepared:

Ingredients Paris
Fat 642.67
Salt 321.65
Ghatamic acid 5.14
Lcysteine hydrochloride 1128
f-Alapine 1.28
Glycine 5.14
Thiamine hydrochleride 10.28

Mixture of disodium inosinate
and disodium guanylate 3.34
One hundred grams of the foregoing min-
tare {5 heated for 10415 minutes at a tem-
porature of shout 350--300°F. A yeliow
colar is ohwained.

After cooling, 0.12 parts of diacetyl and
0.10 parts of hexanal are added: The mix-
tere Has sn excellent chicken favor. This
chicken flavor is suitable for use In gravies,
sauces, soups, and the like In the forepoing
reaction mixture, the cystoine can be substi-
ted. by cystine or ghuathione with excellent
results. By varving the proportons of the
individual ingredients 1 number of different
ponbry flavor can be produced. Exemplary
of poultry Havor nowes produced by the
processes of this invention are chicken, turkey,
duck, goose, and the like,

While the foregoing Example has disclosed
novel poulicy flavors and the process for ob-
taining thers, it will be understopd thar this
invention is further applicable to the prepara-
tion of edible compositions having other types
of sweet meaty flavor notes, For example, the
method of this invention can alse be used
to produce pork flavors by slight vaciations in
the proporiions of the ingredients. The edible
compositions so produced can be combined
with other flavor ingredients such as smoky
materials to give a bacon flaver or spices to
prodicce 3 ham flavor or a ssusage flavor.
Where 3 pork flaver note Is to be produced,
the intensity of yellowing produced by beating
is gencrally not as deep as when a poultry
flavor iy desized,
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Examere I mixture 50 produced has & very good chicken
To pmduﬂe an edible composition having flavor,
a pork flavor note, the fﬂﬂowmg mixture I3 The novel edible compositions of this in-
prcparc%jm vention comprise @ food snd the novel favor 65
inagre ents P 4t composition. prepared as described above. If
S alrd 648.12 desired, the flavor compositien can be ad-
€, 32320 mived dicectly with the food, or it can first ba
, foAlanine - ~ 30 blended with other food additives and then
 Glutaroic acid - ' 6.4 admized with the feod. Additives suitatle for 70
0 Glycine 64 admixture with the favor compositions of
Thismine hydmchlande . . 8% his invention include carriers, thickeners,
Mixture of disodiuny {nosinate - condintents, spices, encapsulating agents
.« ond disodium guaylae 64 yehicles, éelaxing: }agenfsj other ﬂaw-riné
15 Lecysteine hydrochioride 6.4 inaterials, flavor intensifiers, and the ke, For 75
L About 385 grams of the foregoing mixture w_ cxample, the flavor cowpositions of this in~
~heated -at & temperature of 363°F, for §7¢  Jention can be sdmixed with food additives
to ten minutes to obfain a light yellow color. g4 49 alginates, alispice, ascozbic acid,
After cooling, 0.04 parss of each of diacetyl gy capsicum: extract, onion oil, oregano ex-
and hexanal are added to the reaction prov o pyroligneous acid, sage ofl, Sodiums 80
20 duct. The mixture has an excellent pork  irore “theme, monosodium glutamate, and
flavor, This pok flaver is combined with™ g jige e & '
othér materials te produce  excellent hem . e
.. bacon and sausage favors. In the foregoing . Carriers are weeful in extending the flavor
" reaction mixture, the cysteine can be substi- compusitions of this invention. Such carriers
25 toted by cystime or ghathione with excel ggvgfthgﬁfﬁgﬁg lfgg; E‘;"bﬁl‘f‘geﬂéa&g 85
e . 2
lent resuls. ‘compositions and chrease their shelf life.
' Examere HI Saccharides such as gum arabic are useful
. The following mixture is prepared tow for this purpose, as ave mixtres of salts and
- Ingredients Parts . Suitable carbohydrates such as karaya, traga- 90
30 ar 542.67 canth, catboxymethylcellulose, and the tike.
Sale B 75 W In formulatng the edible compositions
Glatamic acid © 814 acceeding to this Invention, a small but effec-
g wdechionde 1028 o amoun of o T copprson et
~ TN - : phing y "y e
35 Glymne 5.14 ling, pork, or other sweet-type mest flavor
 Thismise hydrochloride 10.28 The novel favor compositions of this fnver .
Mixture of disedium inscinate - tice will alse cnbance such flavers in foon ™
and discdium guanyiate 3.34 - which already hus a sweet mieaty flavor & .
: will be understood that the amount of flavor 100
' The foregoing rmixture s Lsntmususly fed composition wsed depends upon a Vaﬁtt?‘;}f
40 E} 2 fiu?ped-wall heat ez-g‘%m%ger Tvgghers it 35 fgamrs} and Tﬁ;:ﬁ;rd@gly% };ﬁ ;;ry gwe;:tha
exted for & minute at ® mixture wide range. SCHOTS ermine the
is then immediately cooled 1o 100°F. in a  amcount of favor composition of this inven-
second soraped-wall hear exchenger. timdtotilje uged aﬁre the intensity of ﬂavmdc}ew 105
After cooling, 012 parts of diacetyl and  sire e specific reaction mixture and/or
45 010 parts of %exanal gre added. ’Iﬁltg - carbcnyhu materials employed, the reaction
tire has an excellent chicken flaver which  conditions, the type of fosd to which &t &
is suitable for usc in pravies, sauces, soups, added, and the cocking or other treatment
" and the ke to which the total edible ccmpusi{ich wﬂiuhe Ho
subjected prier to consumgption. Generally,
. Exampie IV fmgz Eﬁbﬁu% Gl w abautmzl};i parts of the
50 The following mixture iy prepured:—— pouliry ﬂa:vn;‘ ?mgusiiiun iji a(ildesi tg eaci’g
© - Ingredients ' Parts 106 perts of the feod o be flavored, am
Fat - 64267 greigabéy fromg about 0.2 o Etbo‘lét fl{) pm;t}sl 115
Salr 321.61 of the flavor composition is used for each
. Ghtathione 1000 100 parts of the food. The Savor composition
55 S-Alagine - 1,28 of this inventich can be added to meat-con-
. Thiamine hyﬂrm*hlonde 1028 . taining or to meatless foods. For example, it
Mizure of sodiuny inosinate %4 cank be gddghdn o hiafthlai% pork, chicken, 120
and disedium guanylate 3. turkey, duckling, #nd the ke, or to gravies,
) ' ) ’ - TAGOULS, SOUPS, fricassces, spreads, dips,
" Fhis mixture is heated a5 in Erample I and  salads, pot pies, drossings, ssuces, pates,
60 after conling 0.12 parts of diacetyl and 8.10 porees, smack products such as  crackers, 125
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Exampie V
A chicken-flavored bouillen miz s pe-
pared by admixing the following ingredients:

Ingredients Parts
Salt-fine 1.50
Makio-Dextrin 1.10
Monosodium ghitaredte 4,40
Vegetable protein hydrolysate CA%
Onien favor 0.17
Celery stalk powder G.10
Celery seed powder .03
Garlic powder 0.02
White pepper powder 0.02
Chiclen flavor of Bxample II 0.50

If desired, coloving material can be added
ter the foregoing mix to obfain the desired
shade.

A bouillon iy prepared from the foregoing
composition by adding 40 paxts of boiling
water to the mix and stirring to disperse the
ingredients. A bouillon having an excellent
chicken flavor is ebtained.

Bramerr VI
A mix for the preparation of chicken-
flavored gravy is prepared by blending the
following ingredients: —

Ingredients Parts
All-parpose flour 360.0
Cornstarch 1268
Non-fat dey milk solids 80.0
Deextrose 400
Chicken flavor of Example IIX 2700
Mpnosodiuny glutamate 400
Qnion powder 160
Celery stalk powder 4.0
Chicken spice 8.0
About 97 parts of the gravy mix 8

thoroughly dispersed in 100 parts of cold
water. The dispersion is then brought to »
boil and simmered for two minutes. A gravy
having an excelient chicken flavor is obtained.

WHAT WE CLAIM IS:—

1. A flavor composition comprising the re-
sction product obtained by heating a mixture
of (1} & sulfur conteining polypeptide or 2
mixture of amine scids, at least oue of which
is sulfur coutaining and (2) thiamine, and
wherein, if desired, there is added during or
after the heating an alkancme or hydroxy-
suhstituted alkanone having four to cight ton-
quaternary carbon atoms and en atkyl alde~
hiyde having 5 to 8 carbon atems.

2. A flaver composition according to claim
1, in which the headng is carded out untd
the reaction product has a yellow color

3, A flaver composition according to claim
1 or 2, in which the heating has been ut a
temperature in the range of 200°F. 1o 420°F,

4. A flavor composition according to any
one of the preceding claims, in which the

heating has been for a period of time in the
range of 10 minvies to-three hours

3. A flavor composition. accteding: to- any
one of the preceding clalms, wherein: the
veaction mixture is heated in the presence of
& triglyceride fat.

6, A flavor compugition according o any
one of the preceding claims, wherein the
triglyceride fat is present in the range of
froms 14 to 100 tmes 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,
glycine and glutamde add

8. A flavor composition according o any
one of the preceding claims, wherein there is
added during or, preferably, after heatdng
diacetyl and hexaual,

9, An edible composition comprising a
food and an amount of the flavor composi-
tion acconding te any one of the preceding
caims effective to Impart a sweet meaty
flavar.

0. An edible compusition according to
clainy 9, wherein said flavor composition Is
present in the range of G.1 to 15 parts by
weight for each 100 parts of the food.

11. A process for preparing a flaver com-
position which comprises heating a mixture of
() 2 sulfur-containing polypeptide or a mix-
ture of amino aeids, at least ome of which
is sulfor-containing and (2) thiamire, and,
if desived, adding to the mixture either due-
ing or after heating an alkanone or hydroxy~
substituted  alkanone having from fowr to
cight non-quaternary carbon atoms and an
aliyl aldehyde baving 5 to 8 carbon aroms,

12. A progess according to claim 11, in
which the hesting is carried our umil the
reaction product has a yellow color.

13, A process sccording to laim 11 or 12,
in which the heating i at a temyperature 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 is for
a period of dme in the vange of 10 minutes
10 3 hours.

15. A process according to any ocne of
clafms 11 1o 14, in which the reaction mix-
}ure is heated in the presence of a triglyceride
at.

16 A process according to amy one of
claims 11 te 15, in which the triglyceride
fat is presemt in the range of from 10 o
180 times the weight of the mixture.

17. A process according to any ome of
claims 11 to 16, in which the amino acid
mixture is & mixture of cysteine, glycerine
and glotamic acid.

18. A process according to any one of
clattes 11 to 17, whereln there is added dur-
ing or, preferably, after heating diacetyl and
hexanal.
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19. A process for preparing a flavor com- ' T
“position substantially as desceibed. . STEVENS, LANGNER, PARRY AND
20. A flavor composition whenevet pre- ROLLINSON
_-5 Pa{%%dby the process substondelly as de- - Chartered Patent Agents :

Agents for the Applicants,

‘,'Leah;in‘gton--s'pa: Printed for Her Mafesty’s Statianery (}Iﬁce by the Courier Prags.~~1967.

Published 4t The Patent Dffice, 25, Sonthampton Buildis gs, London, W.C.2, from whick topies may be obtained,
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Seasoning Compositions

We, AnvoMoro Co., Inc, a corporation
organized under the law of Japan, of No.
7. lchome, Takars-cho, Chuo-ka, Tokyo,
Japan, do hereby 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 partienlarly 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 2 beef or meat-like favor
to foods has increased. and it is expected

3 that such demand will further significantly
inceease in the futare. However, the supply
of beef extracts is limited snd sujtahble
seasomings are currently in short sapply.

Up to the present time, much research

20 hag been conducted relating to determina-
tion of the chemical constituents of meat
itsetf, the soluble components of meat and
the componemts of beef extracts, Materials
such as creatinine, Sinosinic acid, hydroxy-

25 proline and so forth are indicated in litera-
ture relating 1o such research to be essential
tor the flavor of mest. However, we have
found that the flavour and tasie of a mix-
ture of these materials, was significantly

30 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 Ieast
ong non-toxic awd edible organic acid, at

35 least one phosphate, and at least ome 5~
nucleotide.

The seasoning materials of (he invention
possess 3 beef or meat-like favonr and are
capable of imparting & beef or meatdike

40 flavour 1o foods. The seasoning materials
can be used as a partial or complete re.
placement for beef exiract,

Thus, according to the invention, aming

[Price 4s. 64.]

acids, organic acids, phosphates and 5
nucleotides are mixed together as essential 45
constituents of the seasoning material,
Alanine, histidine, arginine, threonine,
methionine, lencine and glutamic acid are
essential amino acids for the seasoning
materials of the invention, without which 50
2 beef or meat-like flavour is not obtained.

The total amount of alanine, histidine,
arginine, threonine, methionine and leucine
employed in the composition is preferably
more than 30% by weight of the total 55
quantity of added amino acids, exclusive
of glutamic acid. In addition, the amount
of organic acids is preferably limited to less
than three times by weight of the total
quantity of amino acids, exclusive of gluta- 60
mic acid,

Among the amino acids suitable for use
in the compositions of the invention are
alagine, histidine, lysine, threonine, methio~
nine, leucine, arginine, glotamic acid, aspar- 65
tic acid glyceine, isolencine, valine, proline,
serine, phenylalanine, tyrosine and ity plo-
phan. These amine acids are empioyed
for the purpose of providing a feeling of
inereased flavour bedy kaown as * mounth~ 70
fullness ™,

Six kinds of amino acids (namely, alanipe,
histidine, arginine, threonine, methionine
and leucine) plus the additional amine acid,
glutamic acid, are especially important for 75
realizing a beef or meat-like flavour, Far
ther, even mwore effective results are ob-
tained when employing lysine, aspartic acid,
glycine, isolencine, valine, proline, scrine,
pheaylalanine, iryptophan and tyrosine, to- 80
gether with the seven above-mentioned
amino acids. As indicated above, the total
amountt of the six first-mentioned amina
acids should preferably be more than 30%
by weight of the total quantity of all amino 85
acids used, exclusive of the glutamic acid.

£
3
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-.. When the percentage amount is under 30%,
it is most difficelt to realize a satisfactory
beef or meat-like flavour and the optimum

i percentage smount is onder 0%, i is

5 most difficult to realize a satisfactory beef
or meatlike #avour-and the optimam per-
gentage rangs is from about 46-60%.

The precise guantitative balance between
these gix amino acids cannot be readily pre-

10 cisely determined, but according o our
experiments it is desirable that the guantity
of alanine employed should be larger than
that of any of the other amino acids. It
is not essential to employ in the composi-

i5 tions amino acids other than the above-
mentioned seven amino acids. For example,
the beef or mest-like flavour of the season-
ing will not be appreciably influenced if,
for example, pyroline and serine are ex-

20 clodad. The amino acids employed in the
compositions of the invention are prefer-
ably of high purity in aroma, taste and

~ocpdour. -

(Generally speaking. it is not desirable io

25 employ in the compositions asiino ackd
mixiures, such as soy sauce, or the amino
agid mixtures prepared by hydrolysis of

- ygrious kinds of protein, because of the
somewhat strangs odours peculiar thereto.

10 However, refined preduets of these amino
acid mixtures are useful as sources of amiso
agids 1o be emploved in the present com-

* positions; for esample when the refined
products of said amino acid mixtures are

35 supplemented by the addition of other
amine acids, a mixture of suitable amino
acid balance can be obtasined for reslizing
a beef or meat-like flavounr,

A further essential component of the

40 seasoning material of the invention comi-
prises one or more orgamic acids. Such

_organic acid(s). together with amino acids
“and 5-nucisotide(s), are especially effective
for simulating more closely a balanced besf-

45 exiract flavour, Among the suitable organic
acids, lactic acid and succinic acid are the
most effective, and ome or Mmore organic
acids selected from tertaric acid, fomaric
acid, malic acid, citric acid, gluconic acid,

50 pyruvic acid and s-ketoglutaric acid are alse
ndeful for use in the compositions. The

_only criterfa in the cholce of the organic

“a0id is that the acid 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 imporiance.

More specifically, as mentioned above, the

total guantity by weight of organic acids,

as free acids, should be limited to less thau
three times the weight of amino scids. IE

-organic ackls are employed in an amount

appreciably excesding the limitatioh men-

a5 tioned sbhove, the acidic taste of the product

55

&0

is increased and the Havour changes sub-
stantially from the desired beef or meat-
Hke flayour, Generally speaking, a raage
of from 0.1 to 2 parts by weight, calenlaled

as free acid, based on the weight of amino 70
acids, is the preferred rangze, The use of
suceinic acid, which provides a dimension
to the flavour of the composition is de-
sirable, but it is undesirable to employ foo
much succinic seid because i€ tends to give 75
foods 8 sheil-fish like flavour.

In processes for preparing the seasoning
compositions when, for example, lactic acid
in liguid form is employed as organic acid
together with other componsnts, the pro- 80
ducts are usually obtained in pasty or damp
statg, whereas when, for example, the cal-
cium salt of lactic acid is employed, the
product s in a powdery form.

Examples of phosphates which can be 85
smployed in the compositions of the inven-
tion include potassium, sodinm and am-
moginm salts of phosphoric acld, which are
typical materials effective for adding to the
seasoning mouth-fullness or mouth satisfac- 90
tiom. Organic phosphates, such as phospho-
¢thanolamine, phosphoserine, Na-glycero-
phosphate and S8-Na-glycerophosphaie have
similar effect to inorganic phosphates and
can alse be used. The quaniity of the 95
shove-mentionsd  phosphates  should  be
fimited to less than 0.5 paris by weight, cal-
culated in terms of PiQOs, based on one part
by weight of amino scids {exclusive of glu-
tamic aeid), becanse a larger propertion of 100
phosphate produces a strong salty taste in
the composition. The normal lower limit
to the phosphate content js about G.03.

The alteration of the pH value of a food-
stuff by employment of certain phosphates 105
may have an effect on the contribution of 3
heef or meaklike flavour to the foodsiuff,
Therefore, it is desirable to employ phos-
phates such as KH.PO,, KHPO,, Nall,PQ,,

Na FIPO,, NHHPO, and (NHY)HPO, 110
being phosphates which are obtained by
neutralizing phosphoric acids with NaQH,
KOH, ammonia and other alkalls, in order

1o keep the pH value of the seasoning mix-
tures in the range of from 4.5 to 7.5 when 115
they are dissolved in water, since this pH
range has 8 positive influence on the prefer-
able flavour. :

Examples of 5-nucleotides suitable for
use in the seasoning materials isclude - 120
fnosinic acid, 5-guanylic acid, 5-adenylic
acid and 5-xanthylic acid. Of these, 5
inosinic acid and S'-guanylic acid are
wsually employed. The guantity of 5-
nucleotide emploved {calculated as free 125
acid) should be more than 0.01 parts by
weight for each part of amino acids (ex-
clusive of glutemic acid) emploved in the
seasoning composition.

As examples of suitable organic acids, 130
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there have been listed above monocarboxy-
lic and pelycurboxylic acids containing onc
and two or three carboxyl groups, respec-
tively,

S Although NaCi & generally a necessary
component for conlributing a beef or meat-
like flavour o foods, it is usually uoneces-
sary to include a separate amount of Wall
in the seascuing compositions of the inven-

10 tion because it is aiready present in almost
all foodstuffs,

In addition to amiso acids, orgasic
acids, phosphates, S-nucleotides and NaCl
as stated above, the use of sweetening

15 marerials {e.g. sugars and artificial swescten-
ing materials), pentides, soluble hizgh mole-
cular substances (o stareh or gelatine)
minor amobnts of nitrogen-containing com-
pounds andjor minerals iy also effeciive for

20 adjusting the flavour of the present seasoning
compositions closer to that of meat. How-
ever, as these .substances are frequently
suppiied as compoaents of other scasonings
or foodstuffs with or to which the present

25 seasoning iy applied, it is not always neces-
sary actually to employ these substances in
the scasoning materials,

As mentioned in detail hereinbefore, the
ssasoning compositions of the present in-

30 vention are of high quality and capable of
coniributing a beel or meat-like flavour to

a wide variety of food products. These

seasenings are prepared very easily by ad-

mixture of the above-mentioned muaterials,

35 which are obtainsble by industrial means,
instead of by employing meat from animals.

The presemt seasoning compositions con-

stitute an excellent replacement for high-

grade beef exiract and the favouring effect

40 o 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 bhe
tmparted to many kinds of foods. Thus, by

45 employment of the present seasoning com-
positions not only ¢an the beef or meat-like
flavour of proocessed foods, such as sausage,
ham, canved meat and botiled meat be en-
hanced, but cconomies can be made on

50 meat use by partial replacement thereof.

The powder form seasoning compositiong
of the invention caa be produced easily, bs-
canse the varfous ingredients emnloyed are
easily commercially obtalnable in crystal or

55 powder form. The above powder form
seasoning malecial is very convenient for
application to foods and processed food.

The present seasoning can also be readily

produced in paste or grasule form,

In the use of the seasoning of the present
invention, the colowrs of the foods are not
affected because the seasoning has practic-
ally no colour of its own. It is, however,
readily possible to give to the seasoning
63 compositions any desired colonr or sapple-

66

mestary aroma.
The following Examples ilusirate the

invention.
EXAMFLE 1

A seasoning composition was prepared 70
by mixing the following ingredients: {5 g
of an aminv acid mixture which was pre-
pared by mixing the following six amine
acids in the specified amounts, namely
—1043 g of DL-alanine, 186 g of L- 75
histiding, 3.98 g of Leleucine, 3.29 g of
L-arginine, 1.88 g of DL-methionine snd
238 g of L-threonine; together with 44 g
of monosodium glutamate monohydrate,
125 g of disodium inosinate 7.3 hydrate, 80
16.7 g of calchum lactate, 0.56 g of sodium
fartrate, 2.37 g of potassivme dihydrogen
phosphate, 063 g of disodium hydrogen
phosphats I2 hydmie, 3.0 g of sodium
chloride and 5.0 g of glucose, 83

Ten grams of the mixture obtained were
added to 1.5 Jitres of tap water and after
the pH wvalue of e solution had been
adjusted to 5.1, the sclution was boiled
for 3 minutes. After cooling the solution, 90
it was offered for an organolephtic test by
a panel of 49 members specially srained for
this kind of test. As a tesult of the test,
42 persons indicated that the flavowr of the
thus obtalned solution was very similar to 95
that of an extracted soup obtained by boil-
ing fresh beef meat, especially In respecy of
the flavour in the mouth,

EXAMPLE 2

An amine acid mixture was prepared by
wiixing 209 g of Di-slanine, 6.5 ¢ of L-
arginine, 4.2 g of moposcdium L-aspariate
monvhydrate, 178 ¢ of monosedium L-
glutamate monchydrate, 3.9 g of alycine,
37 g of L-histidine, 47 g of L-isoleucine,
7.9 g of L-leucine, 124 of L-lysine hydro-
chloride, 38 g of DLlL.methionine, 53 g
of L-phenylalanine, 5.2 g of L-threonine,
1.7 g of DL-triptophan, 54 g of L-tyrosine,
7.2 g of L-valine and 1.5 g of L-ornithine. 110
23 g of this amino acid mixmre was mixed
with 2.0 g of disodium inosinate 7.5 hydrate,
335 g of caleium laciate, 2.0 g of sodium
tartarata, 3.5 g of succinic acid, 4.7 g of
potassinm  dihydrogen phosphate, 1.3 g
of disedium hydrogen phosphate 12
hydrate, 10 g of glucose, 6 g of sodium
chloride, 6 p of creatinine, 2 g of glycine
betain hydrochloride, 3.0 g of ammonium
chloride, 1.0 g of cornstarch and 3.0 g of
actose to produes a seasoning composition.

Ten grams of the thus prepared mixturs
was disselved in 1.5 litres of tap water and
the pH valoe of the solution was adjusted
to 50. The solution was cooled afier boil-
ing for 3 minutes and was marked as solu-
tion A. 079, 14% and 2.13% solotions
of top-zrade beef extracts were prepared by
disselving the beef extracis in hot water
and were marked solutions,

i05

115

120

125

130
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An organolephic test for the similarity
of favour beiween solution A (in which
the conceniration of included materials was
0.7% by weight) and solutions B (in which

3 the concentrations were 0.79%, 149% and
2.1% by weight) was performed by employ-
ing & panel of 49 members.

All members of the pasel indicated the
similarity of A and B and indicated that the

10 favour of solution A was substantielly that
of beef extract. 47 persons of the panel
also indicated that the Savour of the solu-
tion B having a concentration of 2.19%
by weight, was closest to that of solution

15 A. It appeared, therefore, that the flavour-
ing effect of the above-indicated seasoning
compusition is approximately 3 times that
of besef extract.

EXAMPLE 3

20 A sessoning 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 disodivm inosinate 75
hydrate and that the ammonmum chloride
was ontted,

An 0.7% solution of the thus obtained
mixture was prepared in the same way as

30 mentioned in Example 2 and was marked
as solution C. All members of the panel
mentioned in Example 2 indicaied that this
solution also tasted Hke beef and had a
milder sweetness than solution A,

35 It was also shown by the resglt of the
following test that the taste of the sbove-
prepared seasoning composition was very
similar to that of meat. According to such
test, beef soup stock was prepared as fol-

40 lows. 4 kg of fresh beef meai (beef shank
meat} was cul info small pieces and these
worg boiled in 1 litre of waler for 1.5 bours
and then Wiltered with gauze to give a filirate
amounting to 830 mi, Ag a resylt of a

4% panel test, all members of the panel (20

members) indicated the very intimate

similarity of flavour between the artificially

preparegd seasoning composition and the
above-mentioned soup stock,
EXAMPLE 4

An amino acids mixture was prepared by

mixing and grinding to 2 powder 6.2 g

of DlL-glanine, 3.9 g of monosodium L~

aspartate monchydrate, 4.1 g of mono-

55 sodipm IL-glutamate monohydrate, 14 g
of glycine, 1.1 g of L-histidine, 1.4 g of L-
isolencine, 2.8 g of I-leucine, 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 L-serine, 078 g of
L-threonine, 091 g of L-tyrosine and 2.1 g
of E-valine, 30 g of this mixture was
mixed with 2.5 g of dosodinm inosinate 7.5
hwdrate, 33.5 g of calcium lactate, 1.1 g of

65 sodium tartarate, 4.5 g of succinic acid, 4.7

50

g of potassium 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
cornstarch 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 135 kg
of samsage meat at the begianing of pre-
paration of the sausage and meat sausage 73
was also prepared for comparison purposes
by adding only 5 g of monosedism L
glutamate to the same guantity of sausape
meat,

A preference {est in respect of the flavour 80
of the sausages was carried ouf, with the
result that 25 persons of 3 panel (whose
members totalled 33} preferred the Havour
of the sausage containing the seasoming
composition to that of the comparison 85

sausage.
EXAMPLE §

A gravy sauce {sauce of roast beef) was
prepared as follows: 400 ml of water, 15 g
of sodivm chloride, 4 g of cornstarch and 90
a8 small amount of spice weres added to
30 g of commercial beef extract of high
grade and the mixture was bofled for 5
nunutes with agitation. The thus obtained
gravy sauce was ntarked as sauce A, Gravy 95
sguce was also prepared as above, bui em-
ploying 15 g of the seasoning composition
prepared in Exampile 4 in place of the 30 g
of commercial beef extract and was marked
as sauce B,

Qugancleptic tests were performed em-
ployieg 4 panel of 27 members 10 compare
the flavour of the above-prepared gravy
sauces A and B, Ag a2 result of a dif
ference tesi, no sigpificant difference was 105
found between A and B. In addition, no
significant difforence betwesn A and B was
obtained as a resuli of a preference test;
namely, 15 persons indicsted that A was
more preferable, but 11 persony preferred 110
B.

EXAMPLE 8
Three different kinds of soup were pre-
pared as follows:

A: One kilogram of fresh beef meat (beef 135
shank meat) was cut into small pieces
and boiled with 4 litres of tap water,

To the thus obiained broth, 250 g of
fresh onions, 100 g of fresh carrot, 100

g of fresh celery, 50 g of fresh leck, 8 120
faurel Ieaf 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 fitered
and 14 g of WNaCl were added to the 125
broth, {o give 2 Htres of soup which
was marked as a soup A,

B: 2 litres of soup B was similarly pre-
pared, except that enly 208 g of beel
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
& panel of 28 members who had been
specially trained for this kind of test. As
a tesult of comparison of the flavour be-
tween the three soups, the panel members

10 indicated as follows: »
(1) All members of the panel indicated that

soup A was of meat identity, but that
soup B had a vegetable flavousr.

(2) 26 members of the panel indicated that

1%  soup C had more of a beef or meatlike

flavour than soup B.

(3) When the flavour effects of soup A and
soup C were examined, 15 of the panel
grcfenred soup A and 12 preferred soup

20
Therefore, it appeared that the seasoning

comiposition of the invention is extremely

usefyl as a substitute for meat,
EXAMPLE 7

25 A dry soup powder was prepared by mix-
ing the following muaterials: 35 g of beef
fat, 5.5 g of sage-thyme-pepper, 2.5 g of
garlic powder, 3.0 g of carrot powder, 2.0
g of caramel colour, 40.0 g of beef extract,

30 44 g of sugar, 180 g of salt, 10 g of onion
powder, 35 g of monosodium plutamate
and 3¢ g of commercial hydrolyzed veget-
able protein. Amnother soup was alse pre-
pared in similar manzer, but emploving

35 12 g of beef-extract instead of the above
4G @ and also employing 9 g of the season-

ng 5p*aw’der prepared in Example 2.

45 g of each dry soup was dissolved in

2 Litves of hot water. The obtained soups

40 were offered for a difference test by the
triangle method organoleptically by a panel
of 49 persons as wentioned in Examole 2.
Only 18 persons of the panel answered cor-
rectly. Therefore, it was considered that

45 no 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 5 expert evaluation panels

50 and they indicated that there were no sig-
nificant differences in the guality of the two
kinds of soup.

EXAMPLE R
A slice of mutton aboutr 0.7 cm thick

55 was carved amd both sides were smeared
with the seasoning material prepared 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 NaCi and

60 the mixture kept for hours at 59,
Almost equal degrees of roasting were
effected on both sides of the meat with an
viled iron plate on 2 gas range, whereafter
an aroma of roasied beef was percieved.

65 By organoleptic judgements from 5 special-

ized test panels, it was shown that the
flavour 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 5'-nucleotide.

2. A compesition according so Claim 1, .
wherein the amine acids mixture inclndes 75
the aminc acids glutmic acid, alanine,
histidine, arginine, threonine, tethionine
and leuncine.

3. A composition according to Claim 2, ..
wherein the amount of said amino acids, §0
exclusive of the glutamic acid, is more
than 309%. by weight of the toial amount
of amino acids in the composition, exclusive
of glutamic acid,

4, A composition according to any pre- 8§
ceding claim, wherein the amino acids
andfor organic acid(s) are in the form of
thfa free acids, their salts or mixtures there-
of,

5. A composition according to any pre~ 90
ceding claim, wherein the amount of o
ganic acid in the composition is not more
than three times the weight of the total
amino avids in the composition, exclusive
of glutamic acid.

6. A composition according to Claim 5,
wherein the amount of organie acid in the
composition, based on the weight of free
organic acid, is from G.1 to 2 times the
weight of amino acids thersin, exclusive
of the glitamic acid.

7. A composition according to any pre-
ceding claim, wherein the organic acid(s)
isfare selected from lactic, succiuic, tartaric,
fumaric, walic, citrig, gluconic, pyruvie
axfld wketoghutatic acids, and mixtures there-
of,

8 A composition according to any P~
ceding claim, wherein the F-nacleotide(s)
sfare selected from 5-inosimic acid, -
guanylic acid, ¥-adenylic acid and 5%xan-
thylic acid and mixtures thereof.

9. A composition according to any pre-
oeding claim, wherein 5-nucleotide is emw
ploved in an amount which iz more than
0.0f 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
calcnlated as POy, the weight of the total
amino acids, exclusive of glutamic acid.

1. A composition according to any pre-
ceding claim, wherein the phosphate com-
prises one or more of inorganic phosphates,

85

100

105

110

115

i2s

-rhosphoethanolamine, phosphoserine, Na-

g?ilycamphosphate, and A-Na-glycerophos-
phate,

12. A eomposition according to Claim 2
or any of Claims 3 to 12 and Claim 2, 130
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whﬁmn sam‘. arging auds, cnnstltute a.bmzt
40-809, of the total weight of amine acids
employed, exclusive of the glatamic acid,

13. A composition according to any prc-‘

5 ceding olaim, wherein the amino acids mix-
ture includes one or more of lysine, aspar-
tic acid, glycine, isoleucine, valine, proline,
gering, phbnylalanine and tyrosine.

4. A composition according to any pre-

10 ceding claim, wherein the organic acid is
a carboxylic acid.

i5. A composition according fo any pre-
oeding eclainy, whergin an organic acid in
liguid form {5 employed to result in the

15 formatmn of a cﬂmpos;tion in pasty form.

16. A composition acgording {o any of
Claims 1 to 14, wherein sach ingredient is
cmployed in pGWdﬁI} granule or crysial
form to resuit in the formation of a com-

20 position in dry, particulate form.

17. A composition according to any pre~
ceding claim and forther comprising at feast
ons sweetening material, peptide, soluble
hlgh molecular subsiance, nittogen-contain

25 ing compound and/or miseral substance.

18 A seasoning composition havmg
beef or msat-like favour, substantjally as

deseribed in any foregoing Example.

19, A food product, comprising a food-
stuff and, in scasoning quantity, a seasoning 30
eomposition as claimed in any preceding
claim.

20. A food product according to Claim
19, wherein the foodstuff comprises a pro-
cessed food.

2. A food preduct according to Claam
19 or 20, wherein the foodstaff consists at
least in part of meat.

22. A food product according to Claim
19, 20 or 21, wherein the foodstuff com- 40
prises beef exiract.

23. A food product, sabstantially as de-
scribed in the foregoing Example 4, 6, 7

or 8.
HASELTINE. LAKE & CO.,
Chartered Patent Agenis,
28 Southampten Buildings,
Chancery Lane.
London, W2,
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COMPLETE SPECIFICATION
Flavouring Compositions

We, CHas, Prizer & Co. INC., 8 corpors-
tion orgamized under the laws of the State
of Delaware, United States of America, of
235, East 42nd Strect, New York 17, State
of New York, United States of Americy, 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,
t be particularly described in and by the
following statement:—

This invention relates to new and useful
flavoring compositions, More partenlarly, it
is concerned with mixtores comprising re-
acrion products of sugars with amine ackds,
vegetable protein hydrolysates and 5’-ribo-
nucleotides, which are wseful in impartisg a
beef-type flavor to feods.

The beef flaver in many commercialiy-
available foods such as soups and gravies is
obtained by the incorporation therein of a
product known as beef extract. Beef esxrract
is prepared by a time-consuming and ex-
pensive process which generally comprises
acid hydrolysis of the meat tissee from
stanghtered cattle. In a commenly employed
commercial procedure, the meat is hydrolyzed
and then the mivture is neutralized and con-
centrated wntit 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 zand much heat to convert a large
quantity of beef tissue into the relatively
small quantity of concentrated extract which
is finally cbtained.

Beef extract is a commodity which normally
is imported into the United States from areas
where meat is relarively low in eost and the
processing expenses are minimized. As with
many imported commodities, the price of beef
extract 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
Fo !

quality of the extract tends to vary since
the manufacrurers are forced at times to use
predorninantly poorer cuts of meat for exmact
preparations. This generally results when pre-
vailing market conditions force prices of the
better curs 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 besf flavored
foods. 'This is accomplished by replacing besf
extract with compositions prepared from
commercially-available chemical and vegetable
materials which are stable in price and some
of which are ewpected to be available at
steadily decreasing prices in the future. A
particularly important advantage of the new
compositions 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 use of the
flavoring compositions of this inveation.

It is, thercfore, 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 substantial savings
in cost.

A @il further object of this invention is
te provide flavering compositions which are
of uniform quality, readily available in all
seasons and cconomical to use

These and other objects of the present in-
vention are readily obuinable through use of
the composition of this invention which iy, in
BSSERCE !

a) the beef flavored substance formed by
heating a compound selected from the group
consisting of hexose and peniose mono-
saccharides with cysteine in the presence of
water;

Application made in United States of America {No. 402,922} on Oct. 9, 1964,
Complete Specification Published: Sept. 6, 1957.
®© Crown Copyright 1967,
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b) wegeteble protein hydrolysate in an
amount to provide from 3 to 15 parts by
weight per part of said beef-flavored sub-
stance; and

€) a S'-ribooncieotide selected from the
group cousisting of inosinic acd, guanylic
acid, physiclogically-acceptable saits thereof
and mixtures of these in an amount to pro-
vide from .3 to 1.3 parts by weight per
part of said beefeflavored substance.

Special mention s made of an embodiment
of this fuvention, which provides an especially
pleasing and well-balanced beef-flavor: a
composition as defined hereinabove which in-
cludes a 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 suid beef-flavored substance.

Also confemplated by the present nvention
is an embodiment whereln the sald hexose
is dextrose and the said pentose is arabinose.
This provides compositions with an excelfent
balance of flavor and econcmy.

Stilf another embediment contemplated by
the presemt dnvention is the wmild-flavored
composition as defined herelnahove wherein
for each pert by weight of beef-flavored sub-
stance there is provided from 0.05 to 0.5
parts of alandne and of glycine

A further embodiment of the present in-
vention with especially mild fHavor and a lack
of bitterness when used in high concentrations
is & composition as defined hereinahove where-
in for each part by weight of safd beef-
flavored substance there iz provided from 1
tr 4 parts of sucrose. ’ ’ ’

An embediment of the present invention
which has been found by taste panel testing
to be fully equivalent to beef extract in every
respedt comprisest

a) the beef-flavered substance formed by
heating dextrose and arabinose with cystelne
in the presence of vater;

b} vegetable protein hydrolysate In an
dmount to provide from 3 to 15 parts by
welght per part of said beef-flavoursd sub-
stance;

¢y monosodium ghitamate in an amotnt
1o provide from 5 to 15 parts by weight of
said heef-flavored substance;

d} sucrose in an amount to provide from
1 1o 4 parts by weight per part of said beef-
Havored substance;

€} alanine and glycine, each in an amount
to provide from (405 to 0.5 parts by weight
per part of said beefflavored substance; and

f) a mixture consisting of 1 pars of inesimic
acid per purt by weight of guanylic acid,
said mixture being présent In an amount te
provide from 0.5 to 1.5 parts by weight per
part of sajd 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 ¥y designated a) the wachings of Speci-
fication No. 836,694, and of the examples
herein, are illustrative,

Fhe monosaccharide used to make the beef-
flavored substauce may be o pénrose or hexose
or miztures of both. INlustrative pentose are
ribose, arabinose, xylose; llustrattve hexoses
are glucose, dextrose, fructose.

The term © vegetable protein hydrolysate ”
are used herein contemplates artificial digests
of protein derived by acid, enzymatic or other
hydrolysis of vegotable prowins such as =
mixture of plant proteins occurring in cereal
grains, especially wheat, and known as gluten.
The said protein hydrolysates, which are
freely available commercially, comprise the
copsttuent amine acids representative of the
source protein.

The term “physiclogicaily-acceptable salts”
as used hercin and in the appended claims
contemplates non~toxic alkali metal, allaline
carth metal and organic base salts of §'-ribo-
nucleotides, of which inosine-53'-phosphoric
acid, also well kmown in the art as iposinic
acid, is & member of special importance, and
glatamic acid. Particular mention is made
of the sodium and calcium salw, which arc
desivable because of thelr ready availability
and low toxicity. Also important arve the
potassiom salts, the aromonium salts and the
salts with glycine and other non-toxic organic
bases.

It has been found that, in additon to,
or in place of Inosinic acid, other 5'-ribo-
nucleotides may be employed in the practice
of the instant invention. In this connectdon,
special mention is made of certain §-ribo-
nuclentides dexivable from a commonly em~
ployed source of inosinic acid, namely, veast
ribonucleic acid: cyvtidine-3'-phosphoric acid,
wridine~5 ~phosphoric acid and guanosine-5’-
phosphoric acid; this Jatter substance comi-
manly s referred to 25 guanylic acid.

Yt is critical to this invention thar there
is present al three ingredients set forth herein-
above; the becf-flavored substance, the vege-
table protein hydrolysate and the 5%-ribo-
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 fn 2 soup~
base with the novel compositden, the herein
disclosed and claimed mixture is completely
acceptable while miviures without the vege-
table protein hwdrolysate and mistures with-
out the 5%-nucleotides are decidedlv bitter
and not an adequate replacement at all

For the practice of this invention it i
importane to maintain the rato of vegewable
protein hydrolysate to heef-flavored substance
as disclosed herein and as set forth in the
appended claims. I more than about 15
parts by weight of hvdrolysate per one part
of beef-flavored substance is used, then the
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beef taste is not as promounced anymore.
If, ou the other hend, the amount of hydro-
lysate is such as to provide less than abeut
S parts per part of beef-flavorsd substance,
there begins to be noticed s distinctly biter
flavor note.

Also, in the practice of this fmwention ir
iz very desirable to maintain the ratio of
§’ribonuclentide ro beef-favored substance as
disclosed herein,  If move thas 1.5 parts by
weight of the said sucleotide are present for
cach parz of the beef-flavored substance, the
economic advantage of the present invemtion
is diminished, and if less than 0.5 parts of
the nucleotide are present per part of the
beef-flavored substance, thers begins to be
noticed a tendency for the beef favor 1o be
reduced.

It is found that a particularly effective
ratio for 2 beef extract type preparation with
well-balanced mild faver and ecomomy is
1:10:0.65 parts of beef-flavored substance
per part of vegetable protein hydrolysate per
part of S'-ribonuclestide, respectively.

As will be exemplified hereinafter, the
flavoring compositions are obtained asd may
be used in the fonm of substandally dry solids
or pastes or in sclutions. 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 naware of
the final product in order to arrive at the
most desirable flavor or essence. These ad-
justments are well within the ability of these
skilted in the art and, as is ohvious, the need
for such adjusments by the consumer is
largely abviated by providing a synthetic mix-
ture of this invention with 2 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 hereinafier.

The present invention, in one of its em-
bodiments especially useful to prepare beef-
flavored gravy with roast meat flaver and
ador, contemplates a comvosition as defined
abave wherein 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 obmin the strongest roast meat
flavor it is necessary to heat the fat tvogether
with the other ingredients t a temperature
of at least 90° C, and to maintain the tom-
peratare for at least 10 minutes,

With resnect to the edible fat, both animal
and vegetable fats may be used.  For example,
pork fat and beef fat, marparine, buster and
safffower oil can be employed. While the
reactions leadine to roast mear odor and
flavor are not clearly understond, the heating
rogether of the mixture under these conditions
leads to a very pleasing product, different
from: that obtained when fat {s not present,

The amount of edible far can be varfed,

Based on the beef-flavored substance, for ex-
ample, there can be used from § to 15 parts
of fat per part of beef-flavored substance or
even more. ‘There appears to be no dis-
advantage inherent in a decrease of fat below
5 parts. An especially pleasing result is ob-
tained when there is provided 8 parts of far
per part of beefflavored substance.

A convenient method of combining the in-
gredients to form the present novel composi-
tion comprises:

a) heating in admixture a compound selecred
from the group comsisting of hexose and
pentose monosaccharides with cysteine in the
presence of water until a beef-favored mix-
ture is obiained and

b} adding for each part by weight of said
beef-flavored mixture from ¥ two 15 parts of
vegetable protein hydrolysate and from 0.5
to L5 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-
veniemly by mixing cysteine with about four
parts by weight of monosaccharide and abomt
5 parts of water, heating to 901002 C for
2 hours, cooling to 53¢ O and adjusting to
pH 6.9 with 509% aqueous NaOH, This is
then treated with shout ome-half its weight
of water and the vegetable protein hydro-
Iysate and S'-nucleotide are added, then the
mixture is heated for about 2 hours ac 70°
C, coaled 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 imended to limit the
inventive compositions, many variastions of
which are possible.

Exameir I

A beef-flavored composition is prepared by
gdding 25 ml. of water to a mixtare of 12.5
g. of dextrose, 9.75 g of arsbinose and 6.3
g. of cysteine hydrochloride, heating the mix-
ture to 100° C. for 2 hours, cooling to 55° C,
adjusting fram pH 3.2 to pH 6.9 with 509
aqueons sodium hydroxide, adding 35 ml of
water, 275 g. of vegetable protein hydrolysate
and 18 g of 2 mixture of 1 part of inosinic
acid per part by weight of guanylic acid, then
heating for 2 hours at 70° C., cooling and
gtirring unt! a smooth, honey-like consistency
is obtained.

Byanmpre I

A beef-flavored composition is obtained by
dissolving 1205 g. of dextrose, 9.75 g of
arabinoss, 2.75 g. of morosodium ghitamate,
6.5 g. of cysteine, 4.65 g. of alanine and 3.3
g. of giveine in 300 ml of water. The
mixture is heated at 100° C. with vigorous
stirving for two hours, then is nuetralized
to pH 67 with 305 cc. of 10% agueous
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NzQOH. The mixture is copcentrated at
75--80° C. until there iz obtained a beef-
flavored substance with the consistency of
boney and & dartk brown color.

The beef-flavored substamce, 2613 g of
vegetable protein hydrolysate, 59.75 g of
sucroge and 97.80 g. of monosodium glatamate
and 17.15 g. of a mixture of 1 part of incsinic
acid per part by weight of guanylic acid are
dissolved in 500 mi of water and heated at
100¢ C. with vigorous stirring for 6 howrs,
The substance is cooled and is suitable as
2 replacement for beef extract.

Exampry I

A beefflavored composition eminently suit-
able for preparmg gravy with a roast meat
odor and flavor is prepared by the procedure
of Example II, adding 200 g. of prime beef
fat to the 500 mi of water before the final
heating step. After heating at 100° C. for
& hours, 165 g of fat is dammed off leaving
the product, 69§ g., including 118 g. of water,
which can he used to maks gravy.

Examrrr IV
Beef-flavored compositions are prepared by
the procedure of Example I, substituting for
the dextrose the following hewoses: giucose
and fructose; and for the arsbinose the follow-
ing pentoses: ribose and xylose, Substantially
the same results are obtained.

Examrie V

Beef-flavored compositions are prepared by
the procedure of Example 1, substituting re-
spectively for the mixture of inosinic acid
and guanylic acid, disodiem inosinate, di-
potassiure  inosinate, calciom inosinate, di-
ammonicum  Inosinate, and for the nono-
sodiom  ghiamate, glutamic acid, mone-
potassium ghitamate, monocalcium di-glatamic
gcid and momoammonium glutamate. Fully
acceptable beef-flavored compositions are ob-
tained, somme of which are suitable for use
by those whose dietart needs require restric-
tion of their intake of sodium,

Examere VI
The procedure of Example I is repeated
substituting for the beef fat an amount of
margarine to provide 8 parts by weight based
on the beef-flavored substence. An eminently
satisfactory gravy base iz obtained.

BxameLr VII

The procecwe of Example I is repeated
substituting for the amino acids, sugars, vege-
table protein hydrolysate and 5'-ribenucieco-
tideg at the ratios set out a series of com-
positions providing diffevent ratios. Satisfac-
tory beef-flavored compositions are obtained
with the following tabulated mixtures:
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Tastg I~Flavoring Compasitions

arabinose-dex-  veg. protein

5’—ribonﬁcleo— alanine,

glycine, sucfase, MSG**,
trose~cysteine®, hydrolysate, tide parts parts parts parts
patts parts parts
1 16 0.65 018 0.09 23 7.65
1 16 0.65 0.18 0.09 23 50
H 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 7.65
1 10 Q.50 0.18 0.09 23 7.65
i 10 15 0.18 .09 23 7.65
1 0 0.65 0.05 .09 2.3 7.65
1 10 0.65 0.5 009 23 7.65
i 18 0.65 0.18 0.05 23 7.65
1 10 0.65 .18 0.5 2.3 7.65
1 10 0,65 0.18 0.00 1.0 7.65
1 10 0.65 0.18 (.09 4.0 7.65

* Combined weight of beef-flavored substance
H*MEG-—Manosodivm glutomate.

Examrry VIIT

The procedure of Example IXI is repeated
substituting the Havoring compositions in
Table 1, Example VI, and using, respectively,
5 and 16 purts of prime beef fat per part
of arsbinese-dextrose-cysteine mixture. Beef-
flavored gravy bases with roast mest odor and
flavor are obtained.

WHAT WE CLAIM IS:w

1. A process for preparing a beef-flavored
substance which comprises heating in admiz-
tire, & hexose or pentose monosaccharide with
cysieine, in the presence of water, until a beef~
flavored mixture Is obtained, adding for each
part by weight of said beef-flavored mixture
from 5 to 13 parts of vegetshle protein hydro-
Iysate and from 0.5 w0 1.5 parts of a 5'-
ribonucleotide and beating for sbout 2 hounss
at gt least 70° C.

2. A process according to claim 1 wherein
the 3'-ribonuclectide is inosinfe acid, guanylic
acld, or a physiologically-acceptable salt of
the aforesaid acids or mixztures thereof,

3. A process according to claim 2 or 3,
wherein cysteine is mixed with aboat 4 parts
by weight of monesaccharide and about 3
patts of water, the mixture js heated to
90-—-100° C. for 2 hours, cooled w 53° C,
adjusted to pH 69 with 509 aqueous sedium
hydroxide, then treated with about one-half
its weight of water followed by addition of
vegetable protein hydrolysate and  5%-ribo-
nucleptide, heating the mixture, cooling and
then homogenizing,

4, Process according to amy one of the
preceding claims wherein there is inchuded,
prior 1o heating of the mixture for sbout 2
hours at at least 70° C., ghusmic acid or
a physiclogically acceptable salt thereof in
#n amount 0 provide from § to 15 parts by
weight per part of the beef-flavored substance,

5. A process according to amy one of
the preceding claims wherein the hexose is
dextrose and the penvose is arsbinose.

6. A process according t sny one of
the preceding claims wherein for each part
by weight of beef-flavored substance, there
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is provided .05 to 0.5 parts of alanine and

any one of claims 11—}4 wherein for each

glycine. part by weight of the beef-flavored substance 45

7. A process according o any one of the there is provided from 1 to 4 parts of sucrose.
preceding claims wherein for each parc of 16. A flavoring compositdon according to
beef-flavered substance, there is provided from  any one of claims 10—15 wherein for each
1 10 4 party of sucrose. part of the beef-flavored subsiance there i3

8. A process according to any ope of provided from 5 to 15 parts of edible fat. 50
the preceding claims whersin for each part 17. A Havoring compositien according to
of beef-flavored substance there is provided any one of claims 10—16 comprising:
from 5 to 15 parts of edible far. a) the beef-flavored substance formed by

9. A process for preparing a beefflavored  heating dextrose and argbinoss with cysteine
substance substantially as described herein  in the presence of water; 55
with particulay reference to the Examples b} vegetable protein hydrolysate iIn an
hersin, amount to provide from 5 w 15 parts by

10. A beel-flavored substance whenever weight per part of said beef-flavored sub-
prepared by a process according 1o 4ny one  stance;
of the preceding claims, ¢} monosodium glutamate in an amount 1o 60

11 A flavoring composition comprising: provide 5 to 15 parts by weight of said beef-

a}) the beef-flavored substance formed by Haversd substance;
heating a hexose or a pentese monosaccharide d) sucrose in smount to provide from 1 te
with cysteine in the presence of water; 4 parts by weight per part of said beef-

b} vegetable protein hydsolysate inm an  Havored substance: &5
amount to provide from § to 15 parts by €} alanine and glycine, each in an amount
weight per part of said heef-flavored substance o provide from 0.05 to 6.5 parts by weight
and per part of said beef-flavored substance; and

¢} a ¥ .ribopucleotide in an amount to ) a mixture covsisting of about 1 part of
provide from 0.5 to 1.5 parts by weight per  inosinic acid per part by weight of guanylic 70
part of said beefflavored substance. acid, said mixture being present in an amosne

12. A flavoring composition according to  to provide fram 0.5 to 1.5 parts by weight
claim 11 which includes glutamic acid and per part of said beef-flavored substance. 8
physiologically-acceptable saliz thersof in an 18. A flavoring compesition according 1o
smount to provide from § to 15 parts by claim 17 wherein there is present edible fat 75
weight per part of sald beef-flavored sub- in an amount to provide from 5 ve 15 pags ]
stance, by weight per part of the beef-flavored sub-

13. A flavoring composition sccording te  stance.
claim 11 or 12 wherein the hexose is dextrose 19. A flavoring composition substantinlly
and the pentose is arabinose. as described herein with particular reference 80

4. A flavoring composition accerding
any one of claims 11—13 wherein for each
part by weight of beef-Havered substance
there is provided from 0.05 to 0.5 paris of
alanine and of glcine.

15, - A flavoring composition according to

to the Examples hersin.

STEVENS, LANGNER. PARRY &
ROLLINSON,
Chartered Patent Agents,
Agents for the Applicants.

Leamington Spa: Printed for Her Maié.sty’a Stationery Officy, by the Courier Press,
—1967, Published by The Patent Office, 25 Southempton Bufldings, London, W.C.2,
from which copies may be obtgined.
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This invention relates to novel food Savor-
ing compositions and to processes for produc-
ing them, and more particulazly, it relates to
aovel meat flavors and meat flavoring com-
pesitions and to the processes for praducing
them,

Reproduction of the flaver and aroma of
meats and meat-based products has been the
subject of a long and continning search by
food and fragrance chemists, The severe shorte
age of focds, especially protein foods, in many
parts of the world has given rise to the need for
uiilizing non-meat sowrces of proteins and
making such proteins as palatable and as meat-
like as possible, Hence, Havoring and aromatic
materiels which will closely simulste or
exactly reproduce the flavor and aroma of
meas and mest products are nrgently needed.

Moreover, there are a great many meat-
cantaining or meat-hased foods presently dis-
tributed In a preserved form, exaniples being
condensed soups, dried meats, freeze-dsied or
lyophilized meats, packaged gravies, and the
like. These products contain meat or meat
exmracts, but frequensly the fragrance and
taste are changed by the varfous by the various
Pprocessing operations, and it would be desirable
to supplement or enhance the favors of these
preserved meat foods. A good source of meat
flavor and aroma would also be highly useful
as an clement in or supplemient to known
meat favoring and aromatic compositions.

This inventicn provides compositions having
meat fragrance, sroma or flavor and the ability
o act either ag a meat favor or aroma, a meat

- oy

can be fornmted in sima during the couing or
ather preparstion of the food product, or can
be parriaily formed at one stage and reacted
0 completion at a subsequent stage such as
after addition to the food product and durfag
its cooking or other preparation, The process of
this invention comprises reacting a sulfur~con-
taining compound in the presence of organic
carborylic acid and adding sufficient of the
product to the food, The reaction of the salfue.
containing material in the presence of the
carboxylic acid iz cerried out by beating the
two materials together, preferably in g suitable
ligid reaction medium,

The novel fragrance and flavor compound
of the compositions of this invention is a
material  having  the empirical  formula
CoeH10, 8. This material s produced accord-
Ing to & process in which it iy formed by the
reaction of certsin sulfur substances in the
presence of organic carboxylic acids, and the
resulting material is recovered and jeolated.

Fig. 1 is an infra-red absorption spectrum
of the material, and

Fig. 2 is a high-resohution nuclear magnetic
resonance (NMR) spectruma of this marerial,

For convenience herein, the C M1 0,8
material, as further elucidared by the accom-
panying drawings, will be referred to ag the
“meat peak material”, The meat peak material
possesses a very strong, intense, and pure
aroma of freshly roasted meat, such as beef,
pork, chicken, or ham, When the meat peak
materia is added to other flavoring materials
or te edible compositions, it imparts this avoma

QT e o
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COMPLETE SPECIFICATION
Flavoring Compositions

We, InTERvATIONAL Fravors & Fra-
GRANCES, INC., 3 Corporation organized under
the laws of the State of Wew York, United
States of America, of 521 West 57th Street,
New York, State of New York, United States
of America, do bereby declare the invention,
for which we pray that z Patent may be
granted to us, aad the method by which &t is
1o be performed, to be particularly described
in and by the following statement:——

This invention relawes to novel food favor-
ing compositions and to processes for produc-
ing them, end more particularly, it relates o
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 long and comtisuing 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 s palatable and as meat-
fike as possible. Hence, favoring and aromatic
materials which will closely simulate or
exactly reproduce the flaver and aroma of
meats and meat products ave urgently nceded.

Moreover, there are 2 grear many meat-
containing or meat-based foods presently dis-
tributed in a preserved form, examples being
condensed soups, dried meats, Ireeze~dried or
yophilized meats, packaged gravies, and the
like. These products contain mest 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 enhance the favors 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
meat Havoring and aromatic compositions,

This invention provides compesitions having
meat fragrance, aroma or flavor and the ghility

o act either as a meat flavor or aroms, a meat

+  wemm

flavor base, or as an enbancer for other meat
fragrance and meat favoring materials and a
method for producing such compositions.

Briefly, the compositions of this invention
are edible meat-flavored compositions formed
by admixing with, adding re, 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 compositon
can be formed in sitw during the cooking or
other preparation of the fond product, or can
be pardally formed at one stage snd reacted
to completion ar a subsequent stage such as
after addition to the food product and during
its cooking or other preparation, The process of
this invention comprises reacting 3 sulfur-con-
taining compound in the presence of organic
carboxylic acid and adding sufficient of the
product to the food. The reaction of the sulfus
containing material in the presence of the
carboxylic acid is carrded out by heasting the
two materials together, preferably in a suftable
liquid reaction medinm.

The novel fragrance and flavor compound
of the compositions of this invendon is s
material  having the empirical formula
Cy,H1,0,S. This material is prociuced accord-
ing 1o a process in which it is formed by the
reaction of certain sulfur substances in the
presence of organic carboxylic acids, and the
resulting material is recovered and isolated.

Fig. 1 is an infra~red absorption spectrum
of the material, and

Fig. 2 is a high-resolution nuclear magnetic
resonance (MMR) spectrum of this material.

For convenience thersin, the G H. .08
materisl, as further elucidated by the accom-
panying drawings, will be referred to a5 the
“meat peak material”, The mear peak material
possesses @ very strong, intemse, and pure
aroma of freshly roasted 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 aroma
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to the flavoring materials and to edible
products to which the flavoring materials are
added.

Tt has been found that the material of this
invention is particularly useful not only as a
meat fragrance, but also in the preparation
of meat products having enhanced meat flavor
and aroma, and in impagting the meat favor
and aroma to foodstuffs which contain firtle or
no meat. To prepare complete food composi-
tions according to this invention, the meat peak
matesial can be admixed with food in small
amounts effective to impart 2 roasted meat
flavor and/er aroma to the composition. In
practice the amount used can be vatied over
a wide range according to the type of product
desired, preferences of the user, and conditions
under which the material is added or used, It
has heen found that a percepiible and desirable
roasted meat aroma can be imparted to food-
stuffs by the addition of as little as 50 parts
per million (ppm) of the meat peak com-
position on a dry weight basis. It is generally
preferred that the composition be used in
foodsiuffs in amounts on the order of from
about 100 ppm o sbout 2000 ppra. At usage
levels shove this preferred upper amount, the
meal syoma is generally unnceessarily intense
and wastefut of the composition, Alf parts, per-
centages, proportions, and ratios herein are
by weight, unless otherwive indicated.

It will be understood thar the term meat-
flavered compesition as used hercin means a3
material which has a cooked 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-
staffs. The products are characterized by their
meat-like favor. They have food, flavor, or
aroma value themselves, and they can be used
a5 such or in the preparation of gravies, soups,
and other food products, including non-meat-
containing fosds, to enhance the flavor thereof.

The salfur~containing compounds wseful in
the practice of this invention are 3-acefyi-3-
mercaptopropanc-1, thiamine (Vitamin By).
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
zalts, preferably the hydrochioride,

The conmpositions of this invention are pre-
pared by reacting the sulfur-containing com-
pounds in the presence of the orgsnic carb-
oxvlic acids. While it #s believed that the theo-
retical explanation of the reaction is that
the sulfur~containing compounds actually react
with all or part of the acid molecule, the term
“in the presence of” is herein t2ken to mean
only that the acid must be present, The acid
could alse concefvably produce the Havoring
compositions by causing some intsrmolecular
and/for intramolecular reaction in the sulfur-
containing compounds themselves, and this
possibility is likewise encompassed by the serm,

The organic carboxylic acids suitable for
use in the formation of the reaction products
can he chosen from a large group of such
acids, Generally, the preferred organic acids
have equivalent weights in the range of from
45 to about 100, Such organic carboxylic acids,
include nnsubstituted and hydroxy~ and amino-
substinned carboxylic acids, and preferably
aliphatic carbosylic acids, Carboxylic acids
which are at least pardally water-soluble and
having relatively low equivalent weights are
generally found to produce the strongest meat
fiavors, and ave especially destrable for use in
this invention, Organic aliphatic carboxylic
acids including monocerboxylic acids such as
propionic acid, dicarboxylic acids such as
ogalic and maleic #cid, smino-substinuted
acids, such as glycine, hydroxy-substinned
acids such as citric, and similarly substinied
dicarboxylic acids such as glutamic and tartaric
acids can he used as the carboxylic acid, Since
most of the compositions of this nvention are
used in foodstuffs, edible non~toxic carboxylic
acids are grestly preferred, Examples of such
greatly preforred acids are amino acids such
as glycine, proline, valine, glutamic acid, and
the like; hydroxy-substituted acids such as
citrie, lactic, tartaric, and the like; and wn-
substitated  carboxylic acids, such as formic,
acetic, propionic, adipic, fumaric, crofonic,
and the like. Tn those mstances where inedible
carboxylic acids such as oxalic or maleic are
used, any residual inedible material must be
removed from the flavoring composition,

Tt will be understood that not only are pure
carboxylic acids aad carboxylic acids of com-
raercial 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
occaring in prowein hydrolysates, preferably
carbohydrate-free  hydrolysates. Such prorein
hydrolysates afford an inexpensive source of
amine acid oHxtures, and many
hydrolysates are available for use in this pro-
cess. These include animal, fsh, and vegetable
hydrolysates such as those vegetable hydro-
iysates obtained from veast, corn, or wheat, If
desired, the protein hydrolysate can be
suppleniented with one or more of the carb-
oxylic acids disclosed above.

The reaction mivture can additfonally con-
tain orher materials which aid the desired
reaction, An example of materials which aid
formation of the meat flaver and improve
the yield from the process are certain auxiliary
sulfur-containing compounds. Efther organic or
inorganic auxiiary sulfur materials can bhe
added, and the suxiliary sulfur compounds can
he suifur-containing amino acids liberaing
hydrogen sulfide under the reaction condidions,
ar can be Iower atkyl mercaptans, lower alkyl
sulfides, lower alkyl disulfides, hydrogen
sulfide hself, or inorgenic compounds
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designated by the formula MS,, where M is
an alkali-metal, an alkaline earth metal, or
amimonium, and Sy is sulfide or sulfhvdrate.

When hydrogen sulfide or a lower alkyl
mercaptan is used, the smounts are controlled
80 g8 to aveid overpowering the aroma of the
product with the mercaptan or suifide aroma.
Generally, it is desirable 1o use from about
0.1 o about I part of suxiliary sulfur com~
pounds for cach HU parts of the total mixture,
including the reaction medivm, The lower
alkyl mercaptans and sulfides preferably con-
tain oue 1o six carbon atoms, while the alkyl
groups of the lower alkyl disulfide preferably
contain from one to sbout three carbon atoms.

Methionine can be used as an auxiliary
sulfur-centaining marerial, especially for pork-
fHavored compositions, The inorganic auxiliary
sulfur~containing compounds include sodium
sulfhydrate and sodium sulfide. Tostead of the
sodium compounds, corresponding compounds
of potassium, calchum, ammonium, or suh-
stituted ammonium can be used.

Organic auxiliary sulfur compounds wseful in
the practice of this invendon in addition to
cysteine and cysune are methyl mercaptan,
propyi mercaptan, dimethyl sulfide, dimethyl
disulfide, and ethyl methy! sulfide.

Other materials can be added to enhance
or accelerate the reaction or to provide a
neutral base for the flavors, For example, salts
such a3 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 acidic range,
and it is desirable to maintain the pH at a
value between sbour 3.5 and aboui 7.0, It is
especially preferred that the pH of the reaction
mixfure e between about 4.5 and 5.5, since
optinmun results are often obtained at about a
4.75 pH. The pH can be adjusted to desired
values with additives, althongh 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 temperature angd other reaction con~
ditions. Generally, it is preferred to use a
liquid medium to facilitate the resction, The
iquid resction medium, or vehicle, can be
aquecus or it can be nos-aqueoss, such as g
lipid material. Examples of satisfactory non-
gquectss reaction media are a fat which can be
hydrogenated oil or 2 nawral fat or mixtures
such as a combination of far and four, and
other lpid-based mediz can also be urilized.
When the reaction medium is primarily lipid
in character, temperatures in the range of from
about 180°T o about 350°F are conveniently
used.

For aqueous resction media, temperatures in
the range of from about 180°F 1o about 225°F
are desirable and temperatures in the range of

from about 200°F to abour 220°F are pre-
ferred. With such aqueous reaction media, it is
especially prefesred to conduct the reaction
vader reflux conditions.

The time of the reaction can lkewise be
varied over 2 range to obtain the novel com-
positions of this invention, In general the time
will depend upon a variety of factors, including
the nature of the reactanss, temperature,
pressure, and natwre of the medivm, if any.
The times ordinarily range from a few minutes
to about ten hours, For 4 product tw be em-
ployed in 2 mixture or @ food which s addi-
tionally heated before consumption, only a very
short beating cyele is tequired. In such event,
a gme as short as 15 minutes can be used.
Likewise, where a lipid resction medhun is
used, higher temperatures are conveniently
attainable and the reaction can in some cases
be carried out In 8 matter of minutes, In
agueouss media, #t is preferred that the time
be in the range of from about 15 minutes to
about six hours, The best properties of the
compositions are often brought out by per-
mitting them to age for from zbowt rwo to
about four days after the heat Treatment, but
such ageing is not essential,

The proportion of carboxylic acid to suifur-
containing substance can be widely varied,
Thus, it 13 possible to use guantities of carb-
oxylic acid ranging from sbowt one-quarter
the weight of the sulfur material to about fifty
times the weight of the sulfur material, Tt i
desirable to utilize from about three-quarters
to about forty times as much carboxylie acid
as sulfur material to produce the greatest
flavor intensity per unit weight, and the ratio
preferably ranges from abowr 1:1 to abowr
40: 1. It will be understood that the higher
ratios of carboxylic acids o salfur material
are utilized when a crude acid mixture is in-
volved, such as thar obtained from protein
hydrolysates, Where relatively pure carboxylic
acids are wiilized the ratio is preferably from
about 1:1 1o about 421,

Where aquecus reaction media are employed,
& large excess of water is desirably used. Vary-
ing amounts of water, for example from abour
ong te about ten times as much water ay re-
actants, can be used, After hear treatment and
any subsequent ageing, the water can be at
least partially evaporated to provide niore con-
centrated liquid compositions, or it can be
almost entirely removed to produce solid,
edible compositions.

The compositions can be employed in liquid
form, for example as dispersions, selutions and
erulsions, or they can be utilized in the form
of dried praducts. Drying can be accomplished
by any convenicnt means, such as roller dry-
ing, flash-drying, freeve-drying and the like,
andd spray drying is partioslarly effective,

The process for the production of the meat
peak material of this invention in a more pori-
fied form can briefly be described as reacting
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a sulfur-containing compound in the presence
of g carboxylic acid and separating and solat-
ing the meat peak material so formed from
the reaction mixture. The reaction products
formed by heating the seifur compound and
the acids contain a mixture of various sub-
stances  including the desired meat peak
material. While the mest peak material can be
used in admixture with the various other sub-
stapces in the reaction mixwure, it is possible
to extract the composition itself from the
reaction mixtuse, either directly as obwined
from the heating or else after spray-drying and
redissolution in water, with a solvent, desirably
3 Hquid hydrocarbon. A preferred solvent for
use in extraction of the meat peak material
is isopentane, After extraction, the hydro-
carbon is removed by convenzional methods,
for example by distliation, and preferably
distiflation wnder vacuum,

The meat peak material is isolated from the
extract of the reaction mixtere 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
obrained 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-
tic carbonyl sbsorption at 5.64 « and ether
absorprion at 9.08, 945, and 10.7 s

Fig. 2 shows the NMR spectrum of the
meat peak material obtained on a 100-mega~
cyele si)e‘:tmmater. A 107, solution of the
material is deuterated chioreform solvent is
run at a temperature of 35°C and a sweep
time of 250 seconds with a sweep width of
50 cps. The mamual oscillator frequency fleld
strength is 0.07 milligauss, and the sweep
frequency field strength fs 0.3 milligauss,

Table 1 is a represeatation af the refative
intensitizs of the important peals of a mass
spectrogram of the mear peak material with
inlet temperature of 130°C, magnet current of
370 ma., ion current of 50 ma,, and ion poten-
tal of 70 v. The intensities are calculated
relative to the 43 mass/charge {m/¢) which is
given a ratic equal to 10095, .

Table IF is a representation of the mfe
peaks obtained on a high-resolution magnetic-
scapning mass spectrogram, The sample is nun
at a gas inlet temperature of B30°C, source
temperatare of 120°C, accelerating potential of
8%V, and an fon potential of 70 ev.
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Taste I
Relative Relative
m/e Ratio Intensity {%) m/s Ratio Intensity (3,)

26 6.1 81 3.3
27 32.6 33 3.1
24 14.2 84 3.6
30 1.5 85 3.9
31 5.4 81 2.3
3% 17.8 23 4.9
4 16.1 7 2.2
42 5.4 98 2.9
43 100.0 0y 97.0
45 26.0 100 1.5
46 2.8 101 5.3
41 5.6 111 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
131} 2.7 143 3.2
65 8.4 171 1.4
67 3.5 186 0.7
62 2.7 213 2.5
71 7.8 215 4.3
73 4.9 216 0.16
77 4.8

79 6.4
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Taste 11

m/e  Found Calculated For Check Compazed Against
214 214.06508 CyoT1,,0,8 (214.06636) ~1.8 ppﬁa. CyH0, (208)
186 186.07215 CoH,, 0.8 (186.07145) +3.4 CyH O (180}
in 171.04709 C.H,, 0.8 (171.04793) ~4.9 CpH O (1803
143 143.05378 C.H,;;08 (143.05302) +5.3 Ci2Hy (152)
126 126.05067 C.H, 8 (126.05028) +3.1 143.05378

1i1 111.62772 G H,S (111.02680) 48.3 126.05067

99 99.02650 C:H;S {99.02680) ~3.0 111.02772
178*% 178.07852 Gt (178.07825) +1.5 C, H,0 (180)

*Check: Anthracene against Anthraguinone.

ExamprE L

A mixture of 8.8 g. of cysteine-hydrochlor-
ide, 8.8 g of thiamine hydrochloride, and
308.4 g. of carbohydrate-free vegetabie protein
hydrolysate is brought to a swandard weight of
1000 grams by the addition of water, and
adjusted to 4.75 pH with acid or base as
required. This mixtute s then boiled under
reflux conditions at atmospheric pressure for
fonr hours and allowed to cool. The reaction
mixture so obtained has good roasted meat
flavor quality.

For 2 material which is to be employed in
a food which will be retorted, the time or four
hours in this Example can be reduced to fifteen
minites.

If a dried solid product iy desired, 13 parts
of gum arabic are added to a quantity of the
liquid reaction product of Exzample I con-
taining 85 parts of solids, and the gum arabic-
containing mixture is spray-dried to obtain a
dry solid material having a good roasted meat
flavor quality.

If the “meat peak material” is desired, the
cooled reaction mixtwe 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 quantities 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 chromatogaphy. The
meat pesk material has an Ip of 16.51 on an
§ foot by 1/4-inch stainless steel column
packed with 60/80-mesh firebrick containing
200, “Carbowax” [Registered Trade Mark]
20M polyethylene glycol having a molecular
weight of 13,000--20,000 and Iz of 1148
on an § foot by 1/4-inch stainless steel column
packed with 60/80-mesh Chromosotb W

distomaceous earth contaiping 25% Silicone
SE 30 high-viscosity dimethyl polysiloxane,
both columns being programmed from 75°C to
250°C at the 1ate of 2.3°C per minute with 2
helium fow of 80 ml/min,

The expression “I” is defined a5 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 columm. The measarements for the
interna} standard compound and the aforesaid
specific compound are for:

{1} A specific column;

{2} A specific columnn temperature;

{3} A specific gas flow rate (in the columny;

{4} A specific substrate; and

{5) A specific heating rate (for the column)

The I is culcalated according to the method
set out by K. Kovats in Heloetica Chimica
Acta, 41, 1915 (1938), with the modifications
of H. Van Den Dool end P. DeC. Kna® in
Yournal of Chromatography, 11, 463 (1963).

This meat peak material 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 resofution as shown in Table IL
Elemental analysis caloalated of Gy H,0,8:
G, 56% H, 66%, . S, 15%;
S, 159 shows: C, 56.34%.; H, 6.64%;
8, 15.28% found.

This meat peak material so obtained is a
white solid with 2 strong roasted meat aroma,
The melting point as determined with &
Hoover-Thomas imelting point apparatus 8
iB.{}m—lIﬁ.ﬁ‘JC. The yicld obtaiped is about
5 mg.

While the foregoing Example was carried
vut utilizing 2 mixture of cysteine, thiamive,
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
glutamic, glutaric, lactic, succimic, acetic,
propionic, and tarearic acids, as well as glycine;
and 3-acetyl-3-thiopropanol-1 in the presence

of the Toregoing acids; followed by chromato-

graphic separation as hereinabove described.
Similar experiments are shown in Tables

HI to V. The crude reaction products were 10

useful av favor imparting materials or the meat

peak muaterial can be isolated and used.
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Fanrg I

Thiamine Hydrochloride (8.8 g.)
Procedure of Example I Followed

Meat Peak Material
Carbozylic Acid : Amount Auxziliary Subfur Compound : Amount  Flavor Isolated

Carbohydrate-free vegetable Sodium sulfide : 4.4 g Good roasted meat Yes
protein hydrolysate @ 309.4 g,

» . - Methionine 1 8.3 g » - » Yes

» . - None » o v Yes

. » - Erthyl mercaptan : 0,034 Good roasted meat almost No

as good as BExample I

» " ,, H,S : 50 micrograms 5 ” "

- » » Ethyl sulfide : 0.051 g. 55 » " No

» 55 2 Methyl disnlfide : 0.026 5. 5 " » No
Aspartic acid ¢ 7.2 g. Sodium sulfide : 4.4 g. Roasted meat Yes
Glutamic acid * 36.8 g. 2 » » ” 2 Yes
Proline : 5.5, 2 ” 5 ” - Yes
Carbohydrate-free vegetable Eihyl mercaptan @ 3.7 g.(Y) Yes

protein hydrolysate : 309.4 g,

13 X 3%

(%) Excess hydrogen sulfide or ethyl mercaptan is removed by sweeping with nitrogen after the resction,

H,S bubbled through during
reaction(*)

22 »

Good roasted mest

6T9°R0T

LWZ'v2Z L1 'ON Wsled 'S'N
1/0¢00-€20cddI -'ON @sed



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

1,084,619 $

TasLe IV

Procedure of Example I(Y)
Thismine Hydrochloride (8.8 g.) Plus 106 g, Sodium Chloride

Carboxylic Acid: Amount Flavor

(*) Glutamic acid: 36.8 g. Meat Flavor
Glutamic acid: 36.8g Good, meaty roasted flavor

% » .,3 36.8 g. » » - .
Glutaric acid; 11 g Good, roasted meat flavor
Citric acid: 20 g. Roasted meat flavor
Lactic acid; 2 g. » PR
Giycine: 20p » » o®
Valine; g 3 n om
a~Aminoburyric acid: 4.8 » 5 »
Ghutamic acid; 20 5. Good, roasted meat flavor
Adipic acid; 20 g. » o PO
Succinic acid: 20 g. 1 » R
Gluteric: Wg P » » »

{*) In all experiments the crude reaction product is tested for fHavor with
the results as shown. Also, the meat peak materisl was isolated from

«ach reaction product,

{*} In this Example § g. of 3-acetyl-3-mercaptopropanol-1 was wused
instead of 8.8 g. of thinmine hydrachioride,

{®) pH is adjusted to 5.69.
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TaBLE V
Procedure of Example 1

Thiamine Hydrochloride (8.8 g.) Plus 100g. Sodium Chioride
Plus 4.4 g. Sodium Sulfide
Meat Peak Material Isolated in all Cases

10

Carboxylic Acid : Amount  Flavor
() Ghatamic acid: 36.8 g. Guood Roasted Meat
(®) Glutaric acid: 20 g. " a »  (More intensc than product made
without sodium suifide)
(3) Lactic acid: 20 8. B LD 2
(") Succinic acid: 20 g. » » »

Acetic acid: 20 g.
Propronic acid: 20 g
Oxalic acid; 20 g.
Malonic acid: 20 g.
{4} Tartaric acid: 20 g.

(:5) Glycine: g ¥ a2

Roasted Meat

Goaod roasted meat

Good Roasted Meat (excess oxalic acid removed)
Good Meat Flavor

Meat Flavor (more intense than product made without

sodium sulfide)

34

O] 7 No difference in yield of product when resction carried eui with exclusion of oxygen by fuxing

under a nitrogen blanket,

() When compsred with the same reaction products made without added sodium sulfide, these
Experiments are found to produce « yield of the meat peak material which is about seven times

as great as obtained in the absence of sulfide.

(3 It is found that ten times as much meat peak material i obtained in this Example than in the

same reaction witheut sodium sulfide.

{%) The amount of meat peak material obmined is thirty times as great as when tartaric acld s

used in the shsence of sodinm sulfide.

{%) A much grester yicld of meat peak material is obtained than when glycine is reacted in the

absence of sodium sulfide.

Examers 11, 100 g sodium chloride, and 4.4 g sodium 15
A mixmre of 8.8 g cysteine hydrochloride, sulfide. Sufficient water is added to bring the
8.8 g thiamine hydrochloride, 3094 g. carbo-  total mass te 1000 g and the pH is adjusted
hydrate-free vegetable profein hydrolysate, and  fo 4.73. The mixture is reacted by beiling
100 g dextrose is brought to the standard under reflux conditions for four hours. A

weight, pH-adjusted, and reacted as in  product having a good roasted meat flavor is 20
Exemple I A roasted meat flavor is obtained  obtained. Befere use in a food or with a food
and the mear peak material is isolated as in  the methanol is removed, Is a preferably
Example I : alternate method, an ethanolic solution of the
acetylmercaptopropanol is used. The meat peak

Exampeie L material may be 1solated as in Example 1. 25

A mixture is prepared by combining 3.8 g.
of a 409 methanoclic solution of J-aceryl-3-
mercaptopropanol-1 with 20 g acetic acid,

Further similar examples are shows on
Table VI,
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TasLe VI

Procedure of Example Il

3-Acetyl-3-Mercaptopropanol-1

Meat Peak

o Material
Carboxylic Acid : Ameunt Sodian Chloride Auxdfiary Sulfur Compound : Amount Flavor Isolated
Acetic Acid ¢ 20 g. 190 2. Sodium sulfide @ 4.4 2. Good roasted meat Yes
Formic Acid : 20 g W0 e Sodium sulfide : 4.4 g. s " » Yes
Acetic Acid : 20 g 100 g. » »” » Yes
Carbohydrate free . .
Protein hydrolysate ; 309.4 g, Cysteine hydrechloride : 8.8 g. " a5 5 Yes
("Fumaric Acid : 20 g. 100 g. Sodium sulfide : 4.4 g. » P ” Yes

(1) Other unsaturated carboxylic acids, such as maleic and crotonic acid can also be used with good results,

6T ¥R0°T

1

LWZ'v2Z L1 'ON Wsled 'S'N
1/0¢00-€20cddI -'ON @sed



12

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

1,084,619

10

20

Examere IV,
The following ingredients are refluxed for
four hours, aged for three days, and spray
dried to produce a solid product having a beef

flavor, Before drying, sufficient gum arabic is
added to provide & composition containing 0.5
parts gum arabic and one part Havor solids.

Ingredient Parts
L-Cysteine hydrochioride 1.32
Carbohydrare-free vegatable protein hydrolysate 44,03
Thiamine hydrochloride 1.32
Beta-alanine .50
Water 53.31

The reaction product is then aged for three

days after which the meat peak moaterial having

the infrared, NMR snd mass spectral charac- ExampLe V.

teristics as set forth in Example 1 is isolated
8s in Example 1.

The following ingredients are refluxed for !
four hours:

Ingredient Parts

L-~Cysteine hydrochioride .88
Carbohydrate~-free vegetable protein hydrolysate 30,94
Thiamine hydrochleride .88
Water 67.30

The resuiting mixtere is then aged for three
days and an aliguot portion is withdrawn and
dried. Sufficient gum arabic is added o the
batch to provide & composition costaining one

part by weight of gum ambic per part of dry
solid obtained. The composition Is spray dried
to produce a beef-Haveored praduce,
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Examrry VI
The following ingredients are refluged: for
three hours:

Ingredient Parts
L-Cysteine hydrochloride 5.4
Thiamine hydrochleride 5.08

. Carbohydrate-free vegetable protein hydrolysate 5.1

Water 50.05
Palmitic acid .35
Ghatamie acid A3
Potassivm chioride A4
Dibasic potassium phosphate .35
Dibasic ammonium phosphate 2.11
Phospharic acid i
Calcium: lactate 18
5 The mixtuze is cooled and 20,00 parts Bxamperg VIT
alcoho}] &5 added. The liquid product obtained A beef bouilion coke formulation is made
thereby has an intense beef Savor, containing the ingredients listed, in the I8

amounts shown:

Ingredient Gims /Unit
Sait 1.80
The spray dried flavor of Example V 0.50
Gelatin (180 bloom) 0.40
Mono-sodivm glutamate 6.20
Brown coloring 0.0
Garlic powder 0.04
Pepper, ground 8,01

A bouilion cube will weigh from 4 to § grams, One cube is used with 6 ounces of boiling
water.
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Examrie VHEL
A beef gravy is made by formulating s gravy
flavar composition of the ingredients and in
the amounts indicated :

Ingredient Gms/Unit
Cornstagch 10.50
The spray dried product of Example V 3.00
Camﬁel color .30

; Garlic powder .05
White pepper .05
Salt 1.92
Maono-sedivm glutamate W20

To one unit of gravy flavor concentrate, 8 Examrir X,

punces of water are added, and the mixture A shaker composition for enhancing the

is stirred thoroughly to disperse the favoer of meats Is prepared from a variety

ingredients; brought to 2 boil, simmered for of flavors, A powdered composition 1o enhance
10 one mimse, aod served, This ‘meatless” gravy  a ham flavor Is made of:

shows excelleny beef Havor,

Examrere IX,
A soup is made by adding 22 ounces of
water to the recipe given in Example VIII
15 for the gravy.

Ingredient Gom;fésition
Ham spices 2.5
Mono-sodium glutamate, fine grind 2.5
Salt, fine grind 55.0
The spray dried flaver of Example V 4.0
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Exanpre XL
A beef soup is prepared by mixing topether:

Tngredieat Gms,/Unit
Salt 5.00
The spray dried flavor of Example V 3.00
Gelatin {180 bloom} 1.00
Mono-sodium glutamate A0
Caramel color .40
Garlic powder 10
White pcppei’, ground 06
Mixed vegetables picces 36.00

Three cups of water are added to the shove
mixture; aod the mix s brought to a full boil,
simmered for five minutes, and is then ready
to serve.

It will be appreciaied from the foregoing
disclosure and Examples that the reaction
products of thiy invention can be used to im-
patt & meat-like flavor 1o meatless edible com-
positiens 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, cas-
serole dishes, canned and frowen vegetables,
animal and pet foods, sauces, gravies, stews,
simulated meat products, meat spreads and
dips, hakery prodiucts, and replacements for
mear extracts and the like, In these applica~
tions the fSavor composition of this invention
can be used alone, or it s frequemily com-
bined with other food additive ingredients or
constituents to impart special characteristics,
Such ingredients include carriers, thickeners,
condiments, spices, cncapsulating agents,
vehicles, coloring egenis, Havoring materials,
Havor intensifiers, and the ke, For example,
the compositions of this invention can be
admized with other food additive constituents
such as alginates, allspice, ascerbic acid, basil,
capsicum exiract, cloves, eugenol, onion off,
orepanc exiract, pyroligneous acid, sage oil,
sodium citrste, or thyme,

Carriers are useful in exiending the flaver of
the compositions when they are wtilized in
dried forms, Such carriers do not appreciably
affect the quality of the flavor, but they fre-
quently stabilize the compositions and inarease
their shelf life, Saccharides such as gum arabic
are useful for this purpose, a5 are mixwres of
salts and suitable carbohydrates such as karaya,
g}::gacanth, carboxymethylcellulose and the

t"i

To prepare compesitions according te this
favention the reacton product, {without iscla~
won of the meat pesk material) i admixed
with the food in small ameunts effective to
impart a roasted meat davor and aroma to the
cempositions. In practice, the amount of re-
action product to be used will vary over a
wide range according to the type of product
desired, individual prefercnces of the user, and
conditions under which the seaction product is
to be added or used with the food, Generally,
it is desirable to use from abour 0.5 per cent
1o gbout 20 per cent on 2 dry weight basis
of the product in the fnished compositon. It
is preferred in many uses that the reaction
product comprise from about 5 tw about 10
per vent of the composition,

The meat peak material can be isolated and
can further be used, if desired, in admixiure
with the other preducts of the reaction of the
suifur-containing compounds in the presence of
acidic materials, It is also possible to utilize
the mear pesk material in 2 partally purified
form produced, {or example, by extracting
the mixture of reaction products with an
appropriate solvent such as an aliphatic hydre-
carbon. Regardiess of whether the matertal of
this invention is added to a food in the pure
form, in admixture with other reaction
products, or in admixture with other con-
stituents of a flsvoring composition, it will
impart 2 cooked or roasted meat flaver 1o
the food,

WHAT WE CLAIM 1S8: —

1. A process foc imparting a flavor and
aroma to an cdible composition which com-
prises associating with said composition a
material  having  the empirical formula
G, 10,5, the infraved absorption spectrum
shown in Figure 1, the high resohstion naclear
magnetic resonance spectrum shown i Figure
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2, and the relative m/fe intensities obtained
from a mass spectrogram showsn in Tables I
and H.

2. A process according fo clabn 1, wherein
said material is prepared’ by reacting 3-acetyl-
J-mercapto-propanol-I or thiamine in the
presence of an organic catboxylic acid and
then, if desired, isolating the material from
the reaction mixiure,

3. A process according to claim 2, wherein
said acid i an edible non~toxic carboxylic
acid,

4. A process according to claim 2 or 3,
wherein said acid has an cquivalent weight in
the range of 45 to 180.

5. A process according to any ome of the
preceding claims 2 to 4, wherein said acid is
an aliphatic carboxylic acid.

6. A process according to any one of the
preceding claims 2 to 5, wherein said acid is an
unsubstivuted aliphatic acid, an amino sub-
stiruted aliphatic acid, 2 hydrory substituted
aliphatic scid, or a protein hydrolysute,

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
tartacic acid,

8. A process according to any one of the
preceding claims 2 to 7, wherein said resction
1s eifected by heating at a temperature rauge
of 180°F. to 350°K,

8, A process according to any one of the
preceding claims. 2 o 8, wherein there is also
present during the reaction an suxiliary sulfur-
containing material which is a sulfur-coptain-
ing amine acid liberating hydrogen sulfide
or methyt mercaptan, under the reaction con-
ditions, a lower alkyl mercaptan, a lower atkyl
sulfide, a lower alkyl disulfide, hydrogen
sulfide, or a compound of the formula MS,
where M is an alkali metzl, alkaline earth
metal or anumoniom and S, is sulfide or sulf-
hydrate,

1. A process for preparing a flavor and
aroma imparting ingredient substantially as
described.

1. A flaver and atomm
ingredient whenever prepared by the process
substantislly as deseribed,

12, The material baving the empirical
formaula C,H,,0,5, the infrared absorption

imparting '

spectrign shown in Figure 1, the high resolu-
gon nuclesr magnelic  resonance  Spectrum
shown in Figure 2, and the relstive m/fe
intengities obtained from 2 muasy spectrogram
shown in Tables I and II,

13. An edible composition comprising & food
and an amount of the material according to
claim 12 effective to impart 2 reasted meat
flavor and arcma to the composition,

14, An edible composition comprising a
food and an amount effective to impart a
roasted meat flavor and aroma to the com-
position of the product produced by reacting
3-acetyl-3-1nercaptopropancl-1 or thiamine in
the presence of an organic carboxylic acid,

135, A compositden according to claim 14,
wherein said acid i3 an edible non-toxic
carboxylic acid.

16, A composition according to claim 14 or
15, wherein said acid has an equivalenr weight
in the range of 45 ro 100

17. A composition according ro 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 is an unsubstituted
aliphatic acid, an amino substiruted aliphatic
acid, a hydroxy substituted aliphatic acid, or
a protein hydrolysate.

19. A composition according to claims i4
to 18, wherein said acid is glutamic acid, acetic
acid, lactic acid or tartaric acid.

20. A composition according o claims 14
to 19, wherein said reaction is effected by
heating at a temperatare ramge of 180°F. to
350°F,

21, A compesition according o claims 14 to
20, wherein there Is also present during the
reaction an awxiliary sulfur-containing material
which is a sulfar-containing amino acid liber-
sting hydrogen sulfide or methyl mercaptan
under the reaction conditions, a lower alkyl
mercaptan, a lower alkyl sulfide, a lower alkyl

disulfide, hydrogen sulfide, or 3 compound of
the formuls MS, where M is an alkali roetal,

alkaline carth metsl or ammonfum and S
is sulfide or sulfhydrate, _
STEVENS, LANGNER, PARRY
& ROLLINSON,
Chartered Patent Agents,
Agents for the Applicants,

Leamington Spa: Printed. for Her Majesty's Stationery Oiﬁée, by the Gourier Press.
~-1967. Published by The Patent Office, 25 Southsmptos Buildiogs, London, W.C.2,
from which copiex may be obtained.
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COMPLETE SPECIFICATION
‘Composition.and Process for Preparation thereof

We, Iuternariomar. Fravors & FPrag-
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 New Yok, United States
of .America, do hereby declare the inventiom,
for which -we pray that a Patent may be
granted 1o us, and the method by which it is
to be performed, to be particuiarly described
in.and hy the following statement:—

This inventon relates to edible composi-
tions.and their production. The products are
characterized by thelr 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 food products
tn enhance the Havor therenf.

It is an object of thiy invention to provide
edible compesitions having a meat:like flavor
and aroma and te deo se by simple and efficient
PIOCESSEs.

Of interest o the subject mstter of this
invention -is United States Patent 2,918,376,
2924436, 2,934437, 2,934,435, Each of the
above patents described require as an essential
component of -the resction a third ingredient
net found in the process of this application
and not-found as a component in the resultant
product.

Thus, Usntted States Patent 2,934,435
reguires in addition to cysteine or cystipe a
furan compound and the flavoring composi-
tion is formed by macting together such a
Turan compound with -cystelne or  cystine.
United Stuates Patent . 2:918,376 deals with a
ham or bacon -Havoring cemposidon derived
fram the reaction. of cysteine .or cystine and 2
fractionated liquid «wood smoke and United
States -Batent 2,934,436 ‘produces its artificial
flavering by rescting -together cysteine or
cystine and giyeeraldehyde. -In the case of
United States Patent 2,934437 the coreac-

comy

tant with cystcine or cystine is a mono-suc-
charide.

In none of the references is there a disclo-
sure of the essence of this invendon which is
the preparation of mear Lke faver composi-
tions by reacting a proteinaceous substance and
the defined sutfur-containing compound (e.g.,
cystine or cysteine) as the essential ingredients
and that satisfactory and improved meatlike
flavor compeositions may be obtained withowt
wilizing such materials as furan compounds,
mono-saccharides, or fractonated 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 producs
as well as the novel processes and steps of
processes according to which such products
are manufactured, the specific embodimenss
of which are described hereinafter by way of
example, and in accerdance with which we
now prefer to practice the invention.

In asccordsnce with this invention edible
compositions are prepared comprising the pro-
duct of the reactiom, at temperatures above
357 C, and in absence of mono-saccharides,
acyclic aldebyvdes, furan compounds and frac-
tomated lquid wood smoke, 50 s to obtain
a meaty-flavoured reaction product, of & pro~
teinaceons subsiance and a eutfur-containing
compousd, more perticularly defined below.

1t has heretofore been proposed to employ
mono-saccharides in various edible composi-
tions. We have found, however, that the use
of such saccharides in preparing the composi-
rion of our invention is not necessary, and in
fact a superior product in fHavour, aroma and
ofher characreristics is obtained by the omis-
sion of such mono-saccharides in the reaction.

Sulfurcontaining compounds may be orga-
nic compounds having the formula RST,
where R is an amino acid group or a lower
alkyl group and T i hydrogen, a lower afkyl
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group or the group ~—SR (2 lower alkyl group
comaiming from 1 to 6 carbon atoms), or
may be an inorganic sulfur compound, or
hydrogen sulfide imself, 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
ghsence of a mono-saccharide. Such inorganic
sulfur compounds are designated herein as
having the formuls MS,, where M is sefected
from the group consisting of an alkali metal,
an glkaline carth metal, ammonium and sub-
stituted ammoniom, snd 5. is selected from
the group consisting of sulfide and suifhydrate.

When hydrogen sulfide or a lower alkyl
mercaptan iy wsed 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 xfoms
per alkyl group.

The products of the invention, as exempli-
fied in the Bxamples below, all have meaty
Favours and aromas. They may have flavours
and aromas reserabling besf, pork, chicken or
other mieats. )

Cysteine is mentjoned especially as a pre~
farred sulfur-containing aminoe geid. Especially
preferred products resembling naturel beef in
their flavour and aroma sre produced from
mixtures of cysteine and their salts with pro-
tein hydrolysates.

An additional roasted flavor may be intro~
dueed into the product by the use of pyruvic
acid or pyruvic aldehyde or diliydroxyace-
tone.

The products of the invention may be pro-
vided as dry solids, in Hquid mixtures or in
pastes. Preferably, they ate prepared by heat-
ing aqueons mixtures of the selected compon-
ents. The resulting Mquid products may be
wsed as such, or they may be concentrated for
use. If solid products are desired, the same
may be obtained by drying the liquid mix-
tures, The agueous compesitions are dehyd-
rated by spray drying, aithongh drum, freeze
and other drying procedures are applicable.
A solid carrier is often added to the liguid
mixture before drying.

According to the preferred process of this
invention the ingredicnts are taken up with
water and the mixture heated. Although the
time and temperature are mot crivical, if re-
fluxing is used, it §s most convenient to refiux
the aqueous mixture for a period of from three
to five houss. Longer periods may be used at
less than reflux tempersture, and shorter
peciods maay 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 trextment. Aging is not essential,
however. '

A large weight excess of water is preferbly
used in preparing the aqueous ligeid com-
positions of this invention, slthough such ex-
cess s not essential, Varving amounts of water,
for example from about 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 fufly evaporated
to produce solid, edible compositions.

As aforesaid, compositions resembling
natural beef products in their flavor and aroma

are produced from mixtures containing Cyé-

teine or cystine and a proteinaceous substance.
The most useful of these products aze obtained
from mixtures containing ope or more of
these acids together with thiamine, suitably
as an acid salt, and & protein hydrolysate.

By the term “ proteinaceous substance 7, s
meant an edible proicin, an edible protein
hydrolysate or mistures thereof which may
contain somte free amine acids together with
various protein derivatives such gs proteeses,
peptones, polypeptides and dipeptides. Ameng
the proteins which may be used are albumins,
globuling, glutelins, prelamines, atbuminoids,
histrones, protamines, nucleoproteins, glyco-
proteins, phosphoproteins, chromoproteins and
lipoproteins, These may be used in the natural
state, €., as meat or meal SCraps or ather
mest protein concenirates.

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 those from yeast, corn or wheat.

The amount of proteinaceous  substance
used in our compositions may vary within wide
Hmits, For example, liguid compositions may
be prepared using as Hide as 4% by weight
or as much as 409 by weight of proteinaceous

Y]

85

100

105

110

substance based on the total weight of the

composition. We prefer to use protein hydro-
iysates in our compositions o obtain the best
flavors.

Thiamine may be usad as a free base, but
is preferably employed as an acid sait. The

referred salts ave halogen acid salts and,
of these, the hydrochloride s especially sult-
able, The amount of thiamine used in the pre~
paration of meat flavers whether as the free
hase or as the acid salt generally varies from
about 80.29% to abour 20%, by weight, based
on the total weight of the liguid composition,
althongh wseful products may be prepared
with gregter or lesser amounts.

Cysteine and cystine are sulfur-containing
amine acide readily available as frez amina
acids or as salts, both acid and basic. Pre-
ferably the acid salts, especially the halogen

120

130
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acid salts, sach as the hydrochloride, are
utilized. For most putposes the desized favor
quality is achieved by the use of from about
0.2% to abour 20% by weight of each of
these amino acids as free acids or as salts,
or a combination of them totafling the same
proportion by weight based om the total
weight of the liguid composition. Useful pro-
ducts may be obtained using somewhat grearer
or lesser amounts.

For pork flavored compositions, the sulfur
containing amino acid of choice is 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 salis.

The inorganic sulfur-containing compounds
include sodinm suifbydeate and sodinm sulfide.
Instead of sodivm compounds, corresponding
componnds of potassium, calcium and ammo~
nivm or substituted ammonium may be sub-
stituted. Any such compeund employed showld
be capable of reacting to give the desired
mesty nore.

Organic sulfur-containing compounds use~
fid in the practice of this invention include
reethyl mercaptan, ethyl mereaptan and propyl
mercaptan, dimethyl sulfide, dimethyl disal-
fide, and methyl ethyl salfide.

Usefud products can be obtained using some-
what greater or lesser amounts of the sulfur-
containing amino acid or acids, bat it showld
be understood that the preferred smounts of
sutfur-containing amino acid in the composi-
tions &s defined above are over and above the
amounts of these acids or any of them which
may be present either free or combined in
the proteinaceous substance.

Varying smounts of other imgredients can
be employed to Impart special notes to the
food compositions. Phenylalanine imparts a
desirable sweer tangy note snd A-alamine &
meat sweel note.

The compositions of this invention can be
employed s Nquids, i.e, dispersions or solu-
tions, or as dried products. Drying may be
accomplished by any convenilent method,
Spray drying is particularly effective.

We have found that carriers are useful in
extending the flavour of our products when
prepared and utifized as dey  compositions.
These carviers do not appreciably diminish
the quality of the flavor, but they stabilize it
and increase the shelf life of the product. Poly-
saccharides such as gum awebic are usefud,
a5 are mixtures of selts and suitable carbo-
hydrates such ss karaya, tragacanth or car-
boxy methyl cellulose and the like,

In o preferred process an aliquor of the
liguid composition s deied and the fHavor
solids content of the composition determined.
An amount of carrier substantially equal to
the calcufated 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 eof the Ingredients, and then dried. The
preferred amounts of carrier are from about
0.5:1 1o ghout 2:1, based on the solids con-
tent of the liquid mizture,

The following examples of edible sub-
stances illustrate the manner i which we
now prefer to practice our invention. Fr is
w be understeod that this Inventicn is not
to ba considered as lmited thercto, except
as indicated in the appended claims. In
the Examples, the various ingredients are
listed in parts by weight.

Exampir 1

The following ingredients were reflied for
four hours. The resulting mixtwre was then
aged for three days and an aliquot withdrawn
and dried. Based on the weight of the dry
solid product obtained, sufficient gum arabic
was added to the bath to provide a compesi-
tion containing one part by weight of flaver
solids and one part by weight of gum arabic.
The composition was spray dried to produce
2 beef Savoured product.

70

75
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85
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L .~ cysteine hydrochloride

.88

Carbchydrate - free vegetable pro-

tein hydrolysate
Thismine hydrochioride
Water

30.94 85
.88

67.30

Exsmrig 2
The {ollowing ingredients with the excep-
tion of alcohol were refluxed for three houss.
The mixture wasg cooled and the alcohol was
added. The liquid product obtuined thereby
had an intense beef fAavor:-
L-cysteine hydrochloride
Thiamine hydrochioride
Carbohydrate - free vegetable pro~
tein hydrolysate
Water
Palmitic acid
Glutamic acid
Potassium chloride
Dibasic potassiom phosphate
Dibasic ammonium phosphate
Phosphoric acid
Calcium  lactate
Alcohol

5.44
5.08

15.19
3005
35
53
A4
35
211
30
18
20.00

Exampre 3

The following ingredients were refluxed for
three hours. An gliquet was withdrawn and
dried to obtain a dried product. Based on the
weight of this drfed product, sufficient’ gum
arabic was added to the batch to provide a
composition containing one part by weight
of flaver solids and ome part by weight
of gum arabic. The mixture was spray dried
to produce a product having the flavor and
aroma of pork.
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Water 77.83 L-cysteine hydrochloride 132
Dibasic sramonium phosphate 1.26 Carbohydrate-free vegetable pro-
Monesodigm ghutanate 1.00 wein-hydralysate 44.05
Potassium chloride 23 Thismine hydrochloride 1.52 65
5 Phosphoric acid 20 Beta alsnine S50
Dibasic potassium phosphate 20 Water 53.31
Calcinm lacrate 10 ExaMPLE 8
Lard 3.20 The following ingredients were refluxed for
Ammenium bicarbonate 100 four hours, aged three days and spray dried 70
1¢ Methionine 20 to produce 2 dried product having a beef
Carbohydrete-free vegetable pro- flaver;
tein hydrolysate 15.02 Water 53.74
Dibasic ammeniurt phosphate 1.06
FxampLE 4 _ Thiamine hydrochleride 53 75
The following ingredienis were refluxed L-cysteine hydrochioride 27 :
15 for two hours and spray dried 10 produce a Potassium chloride 27
product resemmbling chicken in favor:—— Phosphoric acid (85%) 21
Dibasic ammonium phosphate 1.01 Dibasic petassium phosphate 21
Monosodium glatamate 84 Calcinm lacrate 10 80 £
Beta alanine 84 Sale 530
W Glycine S1 Beef fat 21.20
Paimitic acid 34 Carbohydrate-free vegetable pro- N
Betaine 34 tain hydrolysate 17.54 ’
Ascorbic acid 17
Choline chloride 17 ExanMpry 9 8
25 Dibasic potassivrn phosphate J7 The following ingredients were reflured
Potassium chioride 17 for three hours, aged for three days and spray
Glutamic acid 34 dried using sufficient gum arabic w provide
L-cysieine hydrochloride 26 a composition containing 1 part of gum arabic
“Thismine hydrochloride 05 and one part flavor solids. The resulting dry 90
30 Water 8530  produce had a flavor closcly rescmbling that
Carbohydrate-free vegetable pro- of natural beef.
tein hydrolysate 940 f~cysteine hydrochloride .66
Carbohydrate-frec vegetable pro-
EXAMPLE 3§ tein hydrolysate 232 9
The following ingredients were refluxed for Thiamine hydrochioride .66
35 five hours, aged for three days and spray dried Water 78.48
1o produce a product having a beef-like flavor:
L-cysteine hydrochloride 1.75 ExamrLe 10
Carbohydraze ~ free vegetable pro- The following ingredients were refluxed for
tein hydrolysate 29.31 three hours and thereafter sufficient gum 100
40  Betz alanine S0 srabic added to provide a composition having -
Thiamsine hydrochioride 1.75 one part by weight gum arabic and one part
Water 66.69 by weight favor solids. The composition was
spray dried to produce a product having e
ExaMPLE 6 flavor resernbling that of pork. 105 '
The following ingredients were refluged for Dihasic ammonium phosphate 1.28
45 four hours, aged for three days and spray Monosodivm ghatamate 1.07
dried to produce a dry solid Taving a beef Potassiom chioride 27 ¥
flavor. Before spray drying 1 part of sodium . - Phosphoric acid 22
chioride was added. » Dibasic potassium phosphate 22 1o
L~cysteine hydzochloride 17 Calciurn lactate J1
50 Carhohydrate-free vegetable pro- Lard 3.43
tein hydrolysaie 28.63 Ammonium  dicarbonate 1.07
Thiamine hydrochloride 1.71 D-L Methionine 22
Water £7.95 Water 83.66 115
: Carbohvdrate~free vegetable pro-
ExaMPLE 7 tein hydrolysate
55 The following ingredienls were refluxed
for four hours, aged for three days and spray BxamrLe 11
dried to produce & solid product having The following tngredients were refluxed for
2 beef favor. Before drying sufficient gum  two hours and thereafter sufficient gum arahic 120
arabic was added to provide a composition  added 10 provide a composition containing
60 containing 0.3 parts gum arabic and 1 part two parts gun arabic and ome part flaver

flavor solids.

solids by weight, The composition was spray
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dried to produce & dry product with a flavor was added to provide & composition contain-
resembling that of chicken. ing one part by weight of Havor solids and

one part by weight of gum arabie. The com~
Dibasic ammonium phosphate .81 position was spray dried 1o produce a beef
Monosodtam glutamate 67 flavored product, 65
5 Beta alanine 67 L-cysteine hydrochloride . a2
Glycine Al Carbohydrate-free vegetable pro-
Palnuitie acid : 27 tein hydrolysate 30,94
Betaine 27 Thiamine hydrochloride .38
Ascorbic acid 14 Water 67.46 70
16 Choline chioride 14 It has been found that inorganic sources
Dibasic potassium phosphate 14 of yulfur notes can be used to replace cysteine
Potassivm chioride 4 hydrochloride and similar amine acids in the
Gluamic acid 28 above Examples, Such resulting compositions
L~cysteine hydrochloride 21 ate edible, and are constituted as are the com- 75
15 Thiamine hydrochloride £5 positions above. They are products of sulfure
Water 69.80 containing inorganic material and a protein-
Pork meat 26.00 aceous substance,
Examples of such use are as follows: —
Examei 12
The following ingredients were refluxed for Examprr 16 80
20 two houss and sufficient gum arabic sdded to = The following ingredients were refluzed for
previde & composition contsining one part four hours: v
gum arabic and ome part Saver solids by Sodium sulfhpdrate .88
weight. The composition was drum dried to Thismine hydzrochloride .88
produce 2 dry product with a flavor resembl Carbohydrate-free vegetable pro- 43
25 ing beef. tein hydrolysate 30.94
L-cysteine hydrachiorida 2.00 Water 67.30
Thiamine hydrochioride 2.00 The composition was spray dried to pro-
Water C67.058 duce 2 produce with a beef Havor,
Meat protein concentrate 2980
o ExaMPLE 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 B8
pravide g composition coniaining one part gum Thismine hydrochloride .58
arabic and one purt favor solids by weight.  Water 6730 95
35 The composition was spray dried to produce Carbohydrate-free vegetable pro~
a product with a flavor resembling that of heef. tein hydrolysate 30.94
L~cysteine hydrochleride .88 The composition was spray dried to pro-
Thiamine hydrochloride 88 duce a producr with a best flavor.
Water 67.30
40 Carbohydrate-free vegetable pro- . Exampix 18 160
tein hydrolysate 30.94 ‘The following ingredients were refluzed for
twe hours:
HxamrLe 14 Sodium sulfide .88
The following ingredients were refluxed Thismine hydrochiotide .88
for four hours and sufficient gam arsbic added Water 6730 105
45t provide a composition containing one part Carbohydrate-free vegetsble pro-
gum arabic and one part flavor solids by teis hydrolysate 30,94
weight. The composition was spray dried to The composition was spray dried w0 pro-
prodhice g product with a favor resembling duce 2 produce with & beef Havor,
that of chicken. In order to give a cooked note to the beef 110
50 L-cysteine hydrechloride 72 or other flavors in the above Examples to
Thiamine hydrochloride .88 produce flavors which suggest cooked pro-
Water 6745 ducts, such as baked, roasted or toasted pro-
Carbohydrate-free  vegetable .pro- ) ducts, we have found that such notes Ay be
tein hydrolysate 30.94 produced by heating the proteinacecus 115
nraterfal and amino acids with dibydroxyace-
55 Exanmpre 15 tone er pyruvic acid or pyruvic aldehyde. As
The following ingredients were refluxed Examples of this we give the {ollowing:
for four hows. The resulting mixture was
" then aged for three days and an aliquot with- Exameiy 19
drawn and dried. Based on the weight of the The following ingredients were refluxed for 120
60  dry product obtained, sufficient gum arabic four hours:
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‘L-cysicine hydrochioride .88 above Examples an pquivalent amount of a
Thiamine hydrochlaride .38 substituted thiazole may be used.
Carbohydrate-free vegetable pro- The composition of this invention may be
5 tein hydrolysate 31.00 }Iised i;glr Iimparting a mesat-like ﬁavog 0 s?deat- 65
) Water 67.00 less edibie compositions, and may b¢ used t0
Pyruvic aldehyde 0.50 enhance the favor of meat-containing com-
“The composition was spray dried to pro- positions. The camptgsitions of this inveqtien
duce a product with a beef flavor with a &y be incorporated in soups and soup mixes,
 roasted Type note casserele dishes, canged and frozen vegetables, 70
) animal and pet foods, sauces, gravies, stews
i Fxampre 20 simulated meat products, meat sprea’ds and
. The following ingredients were refluxed dips, bakery products, and replacement for
* for four hours: bﬁefﬁemmas and the like. In these applications '
T the flaver camposition of this Invention is usu~
. %ﬁﬁ,‘:{: acid 67%% ally combined with spices, condiments, mono~
15 Carbohydrate-free vegetable pro- ) S(&?}i‘fm gl:atamate, ‘?mﬁ flour, fats, or other
tein hydrolysate 31op  Cdible products or Lavais. .
Thiagsine hydrechloride gy Some of the applications of the Compotls o,
L‘Cyst(ﬁn(: hydrochioride 83 T:IEGI]S 9 is invention are iingirated oY i
20 The composition was spray dried to pro- following Examples:—
duce a product with a beef flavor with 2 ;
roasted type mote. L A Deof bmﬁiioﬁfé?%ﬁrﬁﬂaﬁoa was made
A typical “pan drippings ” note is added containing the ingrediemts listed, in the
to the beef Havor of the ahove Exgsmpies apounts Shown 83
05 by the addition of animal tallow. This note - Ingredient Gms/Unit
is. 2 very desirable one. In addition, animal Salt i80 -
taHow when used directly in the refluxing The spray dried flavor of Example '
.procedure or in the subsequent Spray drying 13 0.50
has the ability to trap meat flavor volatiles Gelatin (180 bloom) 6.40 o9
% resglting in an improved ‘ove;all fiaver with Mono-sodinm glutemate 0.20
- an increase in the total Savor intensity. Brown.coloring 0.01
- 5 21 .. Garlic powder 0.04
XAME! P round 0.01
The following ingredients were refluxed eppers o8 e
_ for four hours: ' Total 296 95
35 Water 3924 A bouillon cube will weigh from £ to §
Beef taflow 2800  grams. One cube is wsed with 6 punces of
Carbohgdéattg—free yegetable pro- ; boiling water.
tein hydrolyzate 31.00 Bxampre 24
L-cysteine hydrochleride 88 A beef gravy was made by formulating a 100
-4 Thiamine hydrochlaride 88 gryy flavor composition of the ingredients
The composition was spray dried 10 pro-  angd in the amounts indicated : —
duce g preduct ”wnh g beef flavor having 8 Ingredient Gms/Unit
pan drippings ™ note. Cornstarch 10.50 105
_ The spray dried product of Example
ExaMpLE 22 13 300
’ The following ingredients were reflaxed *  Caramel color 3_3(}
45 for four hours and aged three duys, and suffi- Garlic powder 05
cient gum arabic was added to provide a ©  White pepper 03
_ composition containing one pare of gun arabic Sake 192 110
10 one part of flavor solids by weight. Suffi-  Mono-sodiom glutamate 20
cient water was added for emulsification. The
50 emulsion was then spray dried to produce 2 ) 16.00
- product ﬁ:ﬁh a flaver re.sximhhng pork. To one unit of gravy flavor copcentrate, 8
© Lecysteine hydrochioride 80 ounces of water were added, and the mixture
Thiamine hydrochleride .80 was stirred thoroughly to disperse the ingredi- 115
: Carbohydrate-free vegetable pro- ents; brought to a boil, simmered for ome
55 tein hydrolyzate 20.00 minate, and served. This “meatless ¥ gravy .
© Tallow . 7746  showed excellent beef flavor.
Paimitic acid 30
Qleic acid A4 BaaMmpLE 25
L-Jeucine 10 A soup was made by adding 22 ounces of 120
60 °  Moethionine ‘10 water to the recipe given in Example 24

i
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ExAMPLE 28
A shaker compositicn for enbancing the
-flavor of meats was prepared from @ vaziety
of flavors. A powdered composition to en-
hance 2 ham flavor was made of 1 —

Ingredient % Crmposition
Ham spices 23
Mono-sodivm  glutamate, . find
grind 2.5
Salt, fine grind 550
The spray dried flaver of
Exampie 13 40.0
100.0%

Examerr 27

A beef noodle soup was prepared by mixing
together:

Ingredients Gs fUnit
Balt. 5.00
The spray dried flavor of Example
13 3.00
Gelatin (138 bloom) LGO
Mone-sodivm glatamate 40
Caramel color A0
Garlic powder 10
White pepper, ground 06
Mixed vegetable pieces 36.00
45,96

Three cups of water were added to the above
mixture; and the miz was brought to a foll
hail, 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-
e aldehydes, furan compounds and fraction~
ated liquid wood smoke, s0 as to obtein &
meaty~flavoured reaction product, a mixture
containing as the essential reacting ingredi-
ents,

(1) a proteinaceous substance, or miztures
of such proteinsceous substances with

(2} a sulfur-comstaining compound which is
gn organic compound having the formula
RST, where R is an amino acid group or a
lower alkyl group and T iﬁg'dmgen, a lower
alkyl group or the group —8R; or hydrogen
sulfide; or a solfide or s suifhydrate of an
atkali metal, an alkaline earth metal, an
ammoenium group or a sybsttted ammonium
group; or mixtures of these sulfur-containing
componds (a lower alkyl growp containing
from 1 to 6 carbon atoms).

(b} and, if 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,

2. A process according to claim 1, charace
terized by the fact that said proteinaceous
substance is & protein, g protein hydrolysate,
or mixtumes of these.

3. A process according to claim 1 or 2,
characterized by the fact that ssid suifur-con-

taining compound is sclected from cysteine,
. Cystine, methioning, the acid and hasic salts -

of these, and mixtures of these compounds,

4. A process according 1o any one of the
preceding clafms, characterized by the fact
that said additional flavouring and aroma im-
parting ingredients include an acid sal of
thinmine, pyravic acid, pyruvic aldehyde, di-
hydroxyacetone, or mixtures of these,

3. A process according to avy one of the
preceding clzims, characterized by the fact
that thismine or & salt thersof iy added during
the yeaction in step (a).

6. A process according to any one of the
preceding claims, characterized by the fact
that sald carrier i gum arabic,

7. A process according to any ocne of the
preceding claims, characrerized by the fact
that the reaction is effected by heating the
agueous reaction mixture under reflux.

8. A process for preparing an edible com~
position substantially as described in any ome
of Examples 1 to 22,

9. A process for enhancing the Savour 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 0 8. -

10. An edible composition whenever pre-
pared by the process claimed in any one of
claims 1 w0 9.

11. An edible composition, characterized by
the fact that it is produced by

(a) reacting, at temperatures shove 35° G,
and in the absence of mons-ssccharides, seye-
fic aldehydes, furan compounds and fraction~
ated liguid wood smoke, sp as to obtain a
meaty-flavoured reaction product, a mixture
confaining as the essentizl reacting ingredi-
ents,

{1} a proteinaceous substance, or mixtures
of such substances with

(2} a sulfur-containing compound which is
an organic compound 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 sal-
fide, or a sulfide or a salfhydrate of an alkali
metal, an slkaline earth metal, an smmonfam
group or a substituted armonium group; or
mixtures of these sulfur-containing compounds
{a lower alkyl group containing from 1 to 6
carbor atoms)

{b) and, if desired, and in any order doing
one 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 miztures of these,

12, A composition according to claim 11,
characterized by the fact that said protein-
aceous substance is a protein, a protein hydro-
lysate, or mixtures of these.

13. A composition according to clatm 11
or 12, characterized by the fact that said
sulfur-containing componnd is selected from
cysteine, cystine, methionine, the acid and
basic salts of these, and mixtures of these
compounds,

14, A composition according to cliim 11,
12 or 13, characterized by the fact that said

additional flavouring and arema imparting
ingredients include an acid sale of thiamine,
pyruvic acid, pyruvic aldehyde, dihydrozyace-
tone, or mixtures of these.

15. A composition according to claims 11
te 14 characterized by the fact that thisraine
or g salt thereof is added dering the reaction
in step {8).

16. A composition according to claims 11
to 15, characterized by the fact that said
carrier is gum arabic,

STEVENS, LANGNER, PARRY &
ROLLINSON,
Chartered Patent Agents,
Agents for the Applicants.

Printed for Her Majexiy'a Stnﬁionasj {Hhos by the Courier Pross.~1868.
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COMPLETE BPECIFICATION
Flavouring Substance and Process for Producing the same

We, Kvowa Hamxoe Kosve Co. Lxp, of
4, Ohtemachi 1-chome, Chiyoda-ku, Tokyo,
Japan, a Corporation duly organised and
existing under the laws of Japan, de hereby
declare the invention, for which we pray
that 2 patent may be grunted to us, 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 o favore
ing substance having a natural cooked meat
flaver. This invention also concerns & pro-
cess for renovating andmal fat so as to make
it suitable for re-extraction of flavoring sub-
stances, More particularly, the invention is
directed to flavoring substances and & pro-
cess For producing the same from mixturcs
comprising amine acids or from animal fat.

Many iavestigations have been carried out
on the origin of the fHavor of copked meat
It has been thought that such a flaver ¥
produced by a complicated chemical change
in which sugars such as glucose, ribose, amino
acids such as alanine, S-alanine, serime,
feucine, isoleucine, glycine, ghuamic acid,
creatine, histidine, wvery smell smounts of
organic compounds contxining nitrogen and
sulfur, the constitution of which has not been
determined, and phosphoric acid esters such
as inosinic acid perticipate.  However, the
actual substance which originates the Havor
or the mechanism of its generation has never
been accurately or completely explained.

In thoroughly investigating the substance
which originates the flavor as well my the
mechanisie of its geperation, the present In-
ventors at first studied the flavor character-
Istic of corned beef, a food which is in
extensive peneral 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, s

tracting 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 beef was transferred inte the fat
part and that, significantly, only a weak
boiled beef flavor remsined in the peotein
part,  Furthesmors, it was found that the
original characteristic flavor was reproduced
by adding the fat part, in which the grester
part of the flavor was contained, to the meat
part of the extraction residue. This fact
shows that the said flaver is not changed by
the procedure of ether extraction and, more-
over that the Havor of corned beef originally
exists in the fat part thereof. Moreover,
as the result of repeatedly extracting the fat
part containing the main substance of flavor
after the removal of ether under reduced
pressure with hot water, only a sHghtly wesk
mext extract flavor is obtained, while the
flavor characteristic of corned beef remains
glmost completely in the fat part.  'Thiv
suggests the bypothesis that the accepted
theory that fat scarcely participates in the
generation of the flaveur or cooked meat is
rot correct.

It is believed that experiments such as the
enc 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 corned beef, a representative
flavor of cooked meat, exists inseparately in
a close relationship in the fat part In
order to confirn: this fact, a mixture of the
ghove-mentioned various smine acids, an
aqueous concentrated solution of glucose and
a small amonnt of phosphoric acid were
added to beef tallow and heated at 120°C
in an sutoclave. A remarkable cocked meat
flavor was produced. On the contrary, when
beef tallow as beated by a similar procedure
but without the additien of any of these

..... =

B
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compounds, only a weak characteristic fat
oder was obtained,

When an aqueoas solution containing aming
acids, ghucoss and phosphoric acid withow
beet tallow was gimilarly heated, a flaver
suggestive of delicious food was obtained,
but 2 cooked meat flavor was not produced.

Hence, it is apparent thar the existence
of animal far is effective for the production
of a cooked meat favor and, furthermore, it
is thought that the snimal fat takes part in
the respective flavor characteristic of the
particular kind of animal

Thus, the present invention has evoived as
3 resalt of a thorpugh investigation on the
substances which originate cooked meat flavor
and the mechanism of its goperation.

Accordingly, one of the ohjects of the pre-
sent invention is to provide a 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 favoring
substance capable of giving a natural cooked
meat flavor by the use of animal far.

Stifl another chject of the present fmvention
is to provide a process for renovating snimal
far after the extraction of favoring substances
therefrom so as to reproduce from the fat
a flavoring substance having a natural cooked
meat favor which closely resembles that
obtained from fresh animal far

Yer another object ¢f the present invention
is to provide a flavoring substance having 2
natural cooked mear Havor and 2 process for
producing the samme which may be cervisd out
efficaciously and readily.

These and other objects and advantages
of the present inventiom will hecoroe apparent
to those skilled in the art from a considers-
tion of the following specification and claims.

In gccordance with the present mvention,
it has heen found thst mixtures of G, G,
saturated and unsaturated fatty acidy, esters
theveof and & very small amount of thiamine
compounds are effective for producing a
cooked meat flavor. When mixtures of G,
Gy, saturated and unsaturated farty acids,
esters thereof or substances conialning them
and a very small amount of thiamine com-
pound are added to amino acids, sugars and
phosphoric acid esters and then heated
together, a favoring substance is obtained
having & cooked meat flavor, Moreover, it
has been foumd that a desirable Savoring
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 acid
esters and a very small amoumt of thiamine
compounds.

Thus, purspant to this inveation, # has
been found that the existence of a very small
amount of thiamine oompounds gives &
significant effect on the generation of a cocked

meat favor. This is demonstrated by the
following experiment.  Beef tallow, lard,
chicken fat and whale fat were added fo an
aqueous solution of amine acids, sugars, 2
small quantity of phosphoric acid and a very
small amount of thiamine tetrahydrofurferyl
disulfide and then hested with stirring in
an sutoclave, The effect of the flavor pro-
duced by these various snimal fats was then
examined., The results of this experiment
are shown in Table 1, demonstratiog that the
addition of thiamine compounds is effective
for generating 2 cooked meat flavor.

Tasrg 1
Kinds of animal{ Flavor produced
fat
‘Beef tallow Cooked beel favor
Lard Pork bone soup- flavor
Chicken fat Chicken soup Savor
Whale fat Whale bacon flaver

Thiasmine hydrochloride or thiamine com-
pounds known s active vitamin B, as well
as thiamine tetrabydrefurfury! disulfide show
ahnost the same effect for the generation of
2 cooked meat flavor, Nucleotides such as
inosinic acid, cytidylic acid, wridylic acid and
phosphoric acid have an entirely similar effect
for the generation of cooked meat faver.

A greater part of the cooked meat flavor
can be exiracted by repeatedly extracting the
thus prepared heated product with & small
amount of hot water. Only the corned beef
flavor remgins in the fat part of the extract
residue.  This shows that the Savoring sub-
stance to give a vooked meat or meat 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 far

is an important factor for the production of.

a4 cooked meat flaver. Based on this factor,

it has further been found thar the production -

of cooked meat Havor origistates in the free
fatty acids produced by heating animal fat
with an aqueous sclution of phosphoric acid.

Specifically, « dilute phosphoric acid solu-
tion prepared by dissolving 0.05 gram of
phosphoric acid in S.ml. of water way added
to 10 grams of beef tallow, one of the animal
fats, and the mixture heated at ¥20°C. i
an autoclave.  Subsequently, the fat fractien
was examined by paper chromstography.
Respective clear spots coincident with the
existence of stearic acid, palmitic acid and
oleic acid were detected.  From these ex~
perimental resudts, it may be posnsated that
higher fatty acids produced by hydrolysis
themselves participate in the reaction 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 flavor-
substagce,

1 erder to confirm the latter proposal, the
present investors heve examined the flaver
of the product obtained by adding higher fatty
ecids such as palmitic acid, stearic acid, oleic
acid, linoleic acid, singly or in mistures of
two ¢ mare, to an agueons concentrated soku-
tion containing one or more than one amine

acid sach as B-alanine, DL-alanine, DIL-
sering, Lefevcine, L~isoleucine, glycine, I~
glatamic acid, creatine, Histidine, a small
amount of glucoss, & very small amount of
thiamine tetrahydrofuchayt disulide and 2
smail amount of phesphoric acid and then
beating with stirring In 2o autoclave. The
results. are shown in Tahle 2,

Tasry 2

Faity acids addéd

Flavor produced

Stearic acid.
Palmitic acid

Medc acid

Mixture of palmitic acid
and oleis acid
Linaleic acid

Mixnure of stearic acid
palmitic acid, oleic
acid and linoleic acid

Slight cooled meat flavor
A Little cooked meat

flaver with fragrant flavor
A littde cooked meat

flavor with fragrant favor
A little cooked mest

flavor with fragrant flavar
Fragrant flavor with a

liztle fat odor
Covked. meast favor

From these results, it can be seen that the
main substance giving & cooked meat flavor
is the fatty acids.

The present invention alse includes a pro-
cess for producing a flavoring substance by
the nse of snimal fat as the substance con-
iaining the fatty acids and the esters there-
of. Animal fat produces free fatty acids and
their esters when heated with as aqueous
phosphoric acid solution. Beef tallow, lard,
chicken far and whale fat arc suitable ex-
emplary animal fats. In the case of using
animal fat as the souree of Gy, G, saturated
and unsaturated fatty acids and the esters
thereof, it is economical and desirable to re-
use spent animsl far after the separation
therefrom of favoring substances, this belng
another embodiment of the present énvention,

The greater part of the fHavoring com-
panent is extracted by adding animal fat te a
mivtiuge containing an aqueows concentrated
sohution of amine scids and sugars, 2 small
gmexnt «f phospheric 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
msidial animal fat after the productios of
flavering substances according to this pro-
cess under the same conditions, the favor
produced is just like the flavor of preserved
foed which has Deen boiled down in  beef soy
sauce and hes lost irs fresh cooked meat
favor. However, the difference in strempth
of flavor is not recognized between fresh
sndmal 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 favering component
prodeced. 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
ampunt of phospheric acid is the decomposi-
tioa product obtained by hest-decompasition
under these reaction conditfons. Moreover,
i is also considered that the component which
is mot centained. in the decomposition of re-

covered animal fat exists n the decomposition

product of new animal far and that the
different flavors produced between the new
animal fat and re-used acimal fat which has
been recovered are caused by the same com-
ponent.

In the present inventon, the favoring sub-
stance giving a cooked meat favor which
remarkably resembles that obtained from new
animal fat is produced by adding extremely
smiall amounts of volatile = or S-diketones
such as diacetyl, acetylpropionvl, acetyl
butylyl or volatile «- or S-keto-nlcohols such
as acetoin, acetylethylcarbinel, acetylpropyl-
carbinol to the spent or already extracied
animal fat.

The following examples are given merely
as Hlmstrative of the present invention and
aze not to be considersd as limiting, Unless
otherwise noted, percentages ser forth
throughout this disclosure are by weight
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Exampie 1

1.4 g of B-glenize, 0.28 g of Dl-serine,
0.1& g of Dl-alanine, 0.08 g. of L~leucine,
0.04 g of L-isoleucine, 0.04 g. of glycine,
0.03 g. of L-glutamic acid, 0.1 g. of creatine,
0.1 g. of histidine, 0.5 g. of ghucoss, 0.005 g.
of thismine tetrahydrofurfuryl disulfide and
0.05 g of phosphoric acid werc dissolved in
20 ml of distilled water.  Then, 4 g of
stearic acid, 1.8 g. of palmitic acid, 3.3 &
of oleic acid and 0.2 g. of lincleic acid were
added therete. The resultant mixture was
then heated with stirring at a pressure of 0.5
atmosphere and & temperature of 120°C. for
two hours in an autoclave and subsequendy
sufficiently coeled. The unreacted portion of
the mixture solidified im the upper part there~
of and was flered. After dilution by 500
fold, » Hevoring substance having a remuark-
able cooked meat flavor was obtained.

BxaMmpiE 2

1.4 g of S-alanine, 0.28 g. of DL-serine,
0.18 g. of DL-alanine, 0.8 g of I-leucine,
0.04 g of Leisoleucine, 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 glucoss, £.005
g. of thiamine tetrahydrofurfury! disulfide,
0.05 g. of phosphoric acid snd 20 ml of
distilled water were added to 50 g. of beel
rallow. The mixture was heated with stirring
at 0.5 atmospheric pressure and at 120°C.
for two hours in an auroclave, Affer dilu-
tion by 500 fold,  Savoring substance having
a remarkable cooked beef Hfavor was pro-
duced.

ExaMpLE 3

14 g of B-alanine, 0.28 & of DL.-serine,
0.18 g of DL-slapine, 0.08 g. of L-leucine,
0.04 g of L-isoleucine, (.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 glucese, D.0OF g
of thiamine tetrahydrofurfuryl disulfide, 0.05
g. of phosphoric acid and 20 ml of distilled
water were added to chicken fat, The mix-
tare was heated with stirring at 0.5 atmo-
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 total velume
of 20 mb.  After dilution by about 6,000 fold,
a flavering substance having & remarkable

‘chicken soup fevor was obtained.

Bxamrix 4
1.4 g. of S-alanine, 028 g of Dl-serine,
0.18 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 glucose, 0.005 &
of thiamipe tetrahydrofurfuryt disulfide, .05
g. of phosphoric acid and 20 ml of distilled
water were sdded o 50 g of beef tallow.
The mixtore wes then heated with stizring

-¢ribed above.

at 0.5 atmospheric pressure and 120°C. for
two hours in an autcclave. Subsequently,
the reactant 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 far part, 0.001
g of diacetyl was added as well as the
same amounts of the varfous components
named hereinabove, The mixture was then
heated under the same conditions as des-
Thereafter, the resctant 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 favering substance was there-
by produced having a cooked beef faver.

BXAMPLE 5

0.00% 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 R-alanine, 0.28 g of Dl-scrine, 0.18 g
of DL-alanine, 0.08 g. of L-leucine, C.O4
g. of L-isoleucine, 0.04 g. of glycine, 0.03
g of L-ghtamic acid, 0.15 g. of creating
0.1 g of histidive, 0.5 g of glucese, 0.005
g. of thiamine tetrahydrofurfuryt disuifide,
0.05 g of phosphoric acid and 20 nib. of
distitled water, The mixture was heated with
stirring @t (.5 atwmospheric pressure and
126°C. for two hours in an gutoclave. The
reactent was cxtzacted with 100 mi of het
water five times, and the extracted water
layer was concentrated to give a total amount
of 20 ml After dilution by 1,000 fold, a
fiayoring - substance giving a remarkable
chicken soup flavor was obtained,

WHAT WE CLAIM IS:—

1. A process for producing a flavoring sub-
stance having & cooked meat fHavor which
comprises adding a first mixture comprising
an aqueous solution of ar least one amino
acid, at lesst ome sugar and a phosphorus-
containing compound selected from the group

consisting of phosphoexic acid, esters of phos-

phoric acid and mixtures thereof 1o at feast
one substance selected from the group con-
sisting of Gy, G, saturated and unsatursted
fatty acids and their esters and mixtuzes
thereof, hesting the resultant mixture, and
then separating the untescted portion of the
heated mixture, thereby obtaining a flavoring
substance having s conked meat flavor. )

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 e selected from the group con-
sisting of alanine, B-alanine, serine, lencine,
isoleucine, glycine, glutamic acid, creatinic
acid, creatine and histidine, '

4. The process of Clsim 1, wherein said
esters of phosphoric acid are nucleotides.
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5. The process of Claim 4, wherein said
pucleotides are sefected from the group con-
sisting of inosinic add, cytidylic scid and
uridylic acid.

6. A process for producing & flavoring sub-
stance having o cooked meat flavor which
comprises heating a mixture comprising
animal fat, an squeous solution of at lesst
one amino acld, at least one sugar and a phos
phorus-containing compound selected from the
group consisting of phosphoric acid, esters of
phosphoric acld and mixtures thereof, and
then separating the resultant reacted substance
from the heated mixture, said substance bav-
ing & cocked mesat favor,

7. The mess of Claim 6, wherein 2 smill
amount of at least one thiamine compound
is included in said mixwre.

& The procesy of Cluim 6, wherein said
amine acid is selected from the group con-
sisting of glanine, B-alanine, serine, leucine,
isoleucine, glycine, glutamic acld, creatinic
acid, creatine and histidine,

9. The process of Claim 6, wherein said
esters of phoesphoric acid are nucleotides.

10. The process of Claim 9, whereln 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 mest flavor which
comprises heating a first mixture comprising
snimal fat, an aqueous sohuion of at feast
one amdno acid, ar least one sugar and a
phosphorus-containing  compound  selected
from the group consisting of phosphortic acid,
esters of phosphoric acid and mixtures there-
of, separating the resultant reacted substance
from the heated mixture, adding a small
amount of at lesst ome compound selected

from the group consisting of volatile a-di-
ketones, S-diketones, w-ketoalcohols and 3
ketogleohols and the components of said
agueous mixture to the spent animal fat,
heating the resultant sccond mixture, separat-
ing the resultant reacted substance from the
heated second mixture, and repestedly con-
ducting heating, extraction and recovery steps
88 necessary 1o give a fsvoring substance
baving a cooked meat flavor.

12. The process of Claim 11, wherein a
small amount of av least one thiamine com-
pound is included in said aqueons minture,

13, The process of Claim 131 wherein said
amine acid is selected from the group con-
sisting of slanine, B-alanine, serine, leucine,
iscleucine, glycime, gluotamic acid, creatinic
acid, creatine and histidine,

14, The process of Claim 13, wherein said
esters of phosphoric acid are nucleotides,

15. The process of Claim 14, wherein said
nuclkeotides are selected from the group con-
sisting of inosinic acid, cytidylic acid and
uridylic acid,

16. The process of Claim 11, wherein said
w and B-diketopss are selected from the
group consisting of diacetyl, acetylpropiony?
and acetylbutylyl.

17. The process of Claim 11, wherein seid
w- and S-ketoaleohols are selected from the
group consisting of acetoin, acetylethyl-
carbinod and acetylpropylcarbinnd.

18, The flavoring sebstance produced by
the process of Claim 1.

19. The flavoring substance produced by
the process of Clalmu 6.

20, The favoring substance produced by
the process of Claim 11,

REGINALD W. BARKER & CO.

Printed for Hor Majesty’s Slationery Office by the Uourier Progs, Leamington Spa, 1968, )
Published by the Patent Office, 25, Southampton Buildings, Tonden, W.C.2, from whick copies may he obbained.
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COMPLETE SPECIFICATION.

Meat Flavonr.

We, Kvowa Haxgo Koeyoe Co. L, of
4, Ohlemachi-1-chome, Chiyoda-kyg, Tokyo,
Japen, a corporation organised under the
isws 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 inveation relates fo a meat Savour
composition and to a process for preparing
the same. More particularly, it relates to a
composition having a beef-like fragrance.
Even more particularly, ihe mvention re-
lates o a fragrance composition and to a
process for preparing the same on the basis
of the Maillard reaction of ribose and amino
acids, .

Many investigations have been made in
the prior art on the preparation of colored
substances by the Maillard reaction of sac-
charides, especially those of glucose and
amino acids. Some of thess havée been put
to practical use, chiefly in the food industry
field. However, there has been very little
work done on the fragrance component of
the obtained Maillard reaction products. In
fact, most of the investigations have cen-
terest only on the reaction with glucoss {W.
J. Herz and R. S. Shallenberger, Food Re-
search, Volume 25, page 491 (1960]. Thus,
the meat-like fragrance component has not
as yet been found.

The present inventors remsoned 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 presemi in meat,
and the amino. acids which exist in meat.
Thus, they conchuded that there was a possi-

e

bility of preparing a fragrance component
of this kind by utilizieg 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 i detail
and, in sccordance with the present mven-
tion, have found that the appefizing frag-
rance component peculiar to cooked meat is
formed in the reaction product of ribose-3-
phosphate and an amine acid or mixture of
amino acids.

Accordingly, one of the objects of the
present invention is to provide an efficaci-
ous process for preparing a meat-like flavour
cotnpnsition.

Another object of the present invention
is to provide a novel Havour composition,

A further object of the invention is to
provide a flavowr compesition and a pro-
cess for preparing the same which may be
carried out easily in an advantageous man-
ner.

These and other objects and advaniages
of the present invention will become appar-
ent o those skilled 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 flavour com~
position is carried out by preparing an ague-
ous solution of a mixture of riboge-5-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 in an awioclave. The Maillard
reaction is a non-enzymatic reaction which
ocenrs between the amino group of au amino
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acid, a peptide or protein and 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 chtained
volatile carbonyl compounds may copstitute
a part of the fragrance component in meat.

Tt has been found that the use of an or-
dinary saccharide such as glucose or fruc-
tose does Bot give a meat-Bke 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 stitau-
lative odor immediately after the reaction.
However, it is aged for several days i
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 be 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 casily
transported without deterioration quite Con-
veniently.

With the recent development of the
chemistry of flavoring components, various
chemical seasonings bave become popular
and are now essential in daily cooking.
Many people find it desirable to add artifi-
cial favorable appetizing fragrance compon-
ents to their foods. The meai-like fragrance
composition according to the present -
vention satisfies such desires. Thus, for ex-
ample, the fragrance of meat cooking canl
be obtained by adding 2 small ameunt of
the herein described fragrance composition
to & 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 o a wore
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 lmiting. Unless
otherwise noted, the percentages therein are
by weight.

EXAMPLE 1
A starting solation is prepaved by mixing
20 ml of a 10% aqueous sohution of di-
sodium Deribosc phosphate with 80 mi. of
a 109 aqueous solution of a casein hydro-
lysate. This solution is subjected to heat
irestment af 150°C. for 30 minutes in an

autoclave with continuous stirring. The re-
action solution is taken out of the aufo-
clave and kept at room temperature for five
days. The sclution is then treated by freeze-
drving the same so as to obtain a fragrant
powder. :

Other suitable amino acids which 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 preferved.

The proportion of components o bs util-
ized may vary within wide proportions.
However, it is preferred fo react the ribose
component in 2 proportion of 0.5 to 2 parts
by weight per 1 part by weight of amino

acid.

WHAT WE CLAIM 18~

1. A process for preparing a meat fla-
vour composition which comprises heating
ribose-5-phosphate with at least one amino
acid at a temperatare between 100°C. and
250°C.

2. The process of claim 1, further com-
prising the step of aging the resultant reac-
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 1, 2 or 3, where-
in sald ammo acid is Jysine.

5. The process of elaim I, 2 or 3, where-
in said amino acid is a hydrolyzed protein.

80

83

93

6. 'The process of claim 1, 2 or 3, where-

in said amino scid is a casein hydrolysate.

7. A process for preparing.a mest-like
fragrance composition which comprises
heating an aqueous solution of ribose-5-
phosphate with at least ons amine acid at a
temperature between 150° and 180°C, and
then aging the resultant reaction product for
at least 24 houss. :

8. The process of clafn 7, wherein from
05 to 2 parts by weight of said ribose-5-
phosphate reactant is employed per part by
weight of said amino acig.

9. The 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 substantially as described in the
foregoing Example.

11. The meat favour composition pre-
pared by the process of any preceding claim.

For the Applicants,
CARPMAELS & SFORD,
Chartered Patent Agenls,
24, Southampton Buildings,
Chancery Lane, London, W.C2.

Printed for Her Majesty’s Stationery Office by Burgess & Son {Abiugdcm},‘ Lsd —1968,
Puhlished at The Patenl Office, 25 Sounthampton Bnildings, London, W.C.2,
from which copies may bo obtained.
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COMPLETE SPECIFICATION
Edible Prodacts

We, UniLever Loirren, a Company regis-
tered under the laws of Grear Britin, of Port
Sunlight, in the County of Chester, England,
do hereby declare the invention for which we
pray that a patent may be granted to ws and
the method by which it is ro be performed, o
be particularly described in and by the follow-
INg SIARMENT § ~

‘This inveation relates to artficial flavouring
substanices and to their preparation.

The invention provides a process for making
2 flavouring substance by heating a mixnwe
camprising & carbohydrate and at least one
arsine acid in the presence of a fatty material
under the condittons described below, the
carbohydmate being 8 monosaccharide or
capable of yielding a monosaccharide under
the eaction conditions,

The carbohydrate may be a pentose, such
as ribose, arabinose or xylose, or & hexose, for
example glicose. It may be advantageous to
use 2 mixture of carbohydrate which containg
either pentoses or hexoses or both.

Di-, wi- or poly-saccharides, or simple de-
rivatives of mone-, d&i~, i or poly-saccharides
which yield a mone-saccharide under the con~
ditions of reaction, may also be used, Thus
iovert sugar or monoacetone glucose muay be
used as 2 suitable source of glacose and
methyl-riboside as a source of ribose.

The amino acid may be g single amine acid
0r a mixture of two or more amino acids. A
wide range of amine acids may be employed in
accordagce  with the inveotien. However,
phenylalanine and methionize tend to give un-
desirable Roral or potato-like aromas, while
iarge amonnts of tyrosine and tryptophan may
also give rise to objectionsbie odours.

Aming acid for use according to the present

invention may also be obtained by hydrolysis
of proteins of animal or vegemble origin.
Good results are obtaimed with acid- or
enzyme-hiydrolysed wheat glaten, soya protein
and casein.

Preferably the amino acid comprises cysteine

or cysting, or a derivative that will pive rise
w one of these amino acids under the reaction
condition employed. Such derivatives may, for
example, be salts, esters, hydroxy compounds,
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 2 particularly
good flavour,

The taste, odour and colour of the product
are influenced by the relative quantities of
amino acid and carbobydrate used. Although
the compounds 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 er may result
in carameliisation during heating at high tem-
peratures.

It one embodiment of the invention in which
the reaction is carried out in the presence of
water we use the amino acid and the carbo-
hydrate in weight ratios between 2:1 and 2:5,
while optimal resuls may be obtained using
weight vatios between 1:1 and 1:2.

The fatty material may be & fat, an oil, or
a higher fatty acid; the type of flaveur ob-
tained is generally affected by the type of farty
material used. For instance, lard may give rise
t¢_a cooked chicken flavour, while palmitic
acid may produce the flavour of roast pork and
oleic acid the Havour of rosst mutton,

The t‘j;lpf: and Iutensity of flavour produced
is also infiuenced 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, calcutated on the
total noneaguecns CONSHIUSEIs, MY give a
satisfactory  Havouring  substance, but it

i preferred that the resction mix~
ture, excluding any water that may
be present, should contain between S

and 40%, by weight of the fatty mazerial. If
desired, greaver proportions of fat or fatty acid
may be used.

The physical properties of the fatty material
employed will also influence the physical nat-
qare of the flavouring substance. For example,
when it is intended to prepare a favour con-
centzate which is lquid at room temperature,
it will probably be convenient to use an oil
which is lquid at reom temperabure as the
fatty material; a fat which is solid at room
temperature may be used to prepare a solid
end product such as & gravy tablet.

The amount of water present in the reaction
migeare of amino acid, carbohydrate and fatty
material will influence the character of flavour
preduct obtained. For exanple, the amount of
water present may suitably be 5 or even 15
to 25 times the amount by weight of the total
carbohydrate. Amounts of up to 1,500 times
may occasionally be used.

Alrernatively the reaction may be carried
out in the presence of smaller amoumis or
even trace ameunts of water, This procedure
is preferable when the process is carzied nut ar
& high temperatare; the resulting product so
obtained miay be substantially water-free.

Accordingly in a further embodiment of
the invention the amino acid carbohydrate and
£ar are heated at a remperature between 100°C.
and 140°C. in such § way that the mixture
after heating is substantially seater-free. The
preferred ratios of amino acid to carbohydrate
in this process ase from 2:1 10 213,

The pH at which the reaction is cazried out
is not critical, although the pH of the mix-~
ture at the end of the reaction must not be
alkaline. Xt is preferable to cazry out the re~
action at a pH of from 3 to 6.

Tt is desirable to stir the mixed reaciapts
during heating in order to reduce the risk of
local overheating and to disperse the fatry in-
gredients. Vigorous surring during heating may
reduce the time required to complete the re~
action.

The reaction is preferably carried out af 2
temperature between 60°C and 140°C; the
characteristics of the flavour ebtained may de-~
pend on this reaction temperature. Thus, at
temperatures of 60° w 100°C, the Savour may
resembie boiled meut, whereas at Kmperaures
approaching 140°C, the flavour may be more
like roast or fried meat.

The reaction may be carried out by heating
the mizture under reflux for a suitable pesiod,
which will depend upon the femperapure em-
ployed. At lower temperatures for example
705C, 2 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 mimugs 1o 4 hours)
since it is desirable that volatle flavour com-
ponents should not escape of be decomposed.
"The selection of a suitable reaction time is
quite easily determined by simple trial.

The reaction may also be carried out under
a pressure below or above that of atmospheric
pressare, in which case the temperamure and
time of heating may be varied to suit the
CITCUMStANCes.

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 suitable emulsifying
agent such as glyceryl monostearate, and then
to mix it with an inert vehicle, such as corn
four or wheat fouz, which is suitable for use
in the spray-drying process. Alternatively an
inert vehicle, for example toasted Bour may be
added to-the reaction product and the favour-
ed powder so obtained either with or without
further drying, may be used directly as 2 gravy
powder or compressed to form gravy tablets
or tuhes. In compressed form, favour de-
terioration is minimized.

The flavouring composition thus obtained
may be wsed to prepare an sxcellent gravy
substitute by the addition of a suitable volume
of hot water,

The invention may alse be performed in the
presence of the food product in which is is
desived to incorporate a savoury or meat-fike
flavonr. Thus, for example, the amino acid,
carbohydrate and fatty material may be added
o the foodstuff fn a can which i then sealed
and autoclaved. When carrying out the reaction
by adding these reactants 10 & food product,
it may be necessary to add 8 small amount of
water, but generally such products wili already
contain sufcient water o emable the reaction
to procesd.

In a preferred embodiment of the inven-
tion further substances, for example onioq,
may be added before the heating stage. By
‘opion’ W Imean
and other suitable members of the genus
Allium, such as garlic and leek and producs
derived from them. An excellent gravy favour
concentrate may thus be obtained.

Further suitable substances that may be used
alane of in combination with onjon are tomara,
carzot, celery, mustard and products derived
fram them. Adl these substances may be used
in a fresh, pickled or powdered form. Spices,
for example bay leaves, monosodiom glutamate
and ofl of citron may be added after the 1e-
action products are cool. The product so ob-
tained by the addition of tomatd and subse-
quent heating under comparable conditions is
more saitable as a favour for soups.

When onion as such is used it is convenient
o suspend it in finely divided form in’the fatty
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material. When onion products are used, it is

preferable to ensure that st Jeast part of the
water-soluble components of onfon are present
in these products. An extract obtained by ex-
tracting onion with water and then drying, is
suitable, Less suituble are onion oil, and sev-
cral synthetic onmion flavours which do not
coniain these water-scluble components,

Because onion  cxuacts contain  small
asmounts of carbohydrate sand amine acid, &
flavour obtained by heating in the presence of
fat is formed as previously described, sithongh
the amount of carbohydrete is generally not
sufficient to obtuin good results and additional
carbobydrate is preferred for optimal resulss,
In order to avoid the formation of a sediment
which would stick to the botiom and
wall  of the reaction vessel during
the bheating stage, additives such as
lecithin and cooking salt may be added.
As the reaction product obtained is wsually &
sticky, fatky mass, it is preferred to add bind-
ing materials such as vegetable gom, for ex-
ample guar gum, to the fatty materfal. ¥r is
preferable, in view of the sticky nsture of the
end product, to carry out the heating step using
8 vessel equipped with a heating packer in-
stead of in 4 vessel containing heating cofls.

Water vapour evolved during the hesting
will protect the fatty material against oxidative
reversion, but further blanketing of the reaction
mixgure with nitrogen or carbon dioxide may
result in an improved product,

Flavouring substances according to the in-
vention may be incorporated in a wide range
of meat or meat-like products, They may, for
instanee, be ncoxporated, either s solutions or
powders, in protein gels, in luncheon meats, in
dry seup mixes and in meat spreads.

The flavouring compoesitions obtained ac-
cording to the invention will generally be found
to consist of a water-soluble fraction and a fag
soluble fraction, these two fractions having
different flavour choracteristics, The water-
soluble fraction is gemerally concentrated in
solid far-insoluble decomposition products,
which often have a brown colour. The wares-
soluble fraction may, therefore, if desired, be
easily removed by filiration of the fatty maver-
ial. In general the water-soluble fraction has a
pronounced taste but relatively littde edour,
whereas the fat-soluble fraction has & pro-
notnced savoury odour bue the taste is apprec-
iably weaker than that of the water-soluble
fraction.

‘The invention is illustrated by the following

Examples:
Exansrir 1

Wheat gluren hydrolysate, cysteine, hydro-
chloride, xylose and olcic acid dispersed in
water, were heated, with stirting under reflux
for 2 hours, on an oil bath ar 120°C. After
cooling to 30°C, an agueous cornflour shurry
wag 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 roast mutton,

The proportions of each constituent used
were as follows:

wheat gluten hydrolysate 480 g
cysteine hydrochloride 56 g.
lose 70 g.
oleic acid 30 g.
water ‘1500 ml
cornflour 400 g,
in 600 ml. water

EXaMpiR 2
This Example follows that of Example 1,
except that the oleic acid was replaced by
palmitic acid. & product with the favour and
odour of roast pork was obtained.

Examvig 3

Onion extract, tomato powder, dextrose,
cysteine and a white powder-like protein
hydrolysate as commercially available were
added together with a small quantity of water,
to salt and flowr and mixed untll & coarse-
grained powder was obtained.

Hydrogenated groundnut oil (melting point
38°C) containing a small amount of lecithin
was heated to 140°C. Under continned heating
and brisk stirring the mixture described sbove
was added to the oil; this dosing was carried
out at such a rate that the temperature was
not allowed to drep below 120°C, while care
was taken that the oil did not bubble over as a
result of excessive steam development. After
10 minutes the temperature was raised to
130°C and then the mass was sllowed to cool
to 40°C under continued stirving. At 2 tem-
perature of abowr 40°C addidonal ingredients
such as monosodium glutamate and spices were
added and the liquid mixture was poured into
moulds.

In such a way four types of gravy tablets
were prepared from the following componenms
(parts by weight):
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Onion extract 0.92 0.79 — —_
Dextrose 9.88 0.75 1.03 115
Cysteine hydrochloride 0.04 0.14 0.32 0.45
Protein hydrolysate :
(approx. 25%, smino acid) 1.76 1.67 4.83 5.25
Tomato pewder — 3.25 e —_
Cooking sait 15.00 15.00 15.00 8.00
Wheat flonr 11.00 11.00 11.60 -
Water 0.4 0.4 0.4 —
Hydrogenated groundnut oil 70.00 67.00 §7.4 §5.00
Soda o — —_— 6.15
EXAMPLE 4 The mixture was kept under vigorous sur-
The procedure of Example 3 was repeared  ring at o temperature of 130°C for two min-
uging soya bean oil instead of hydrogenated  utes, after which the mixnire was allowed 1o 33
5 groundnut off, and the mixture was heated  cool.
wnder a blanker of nitrogen. Liquid flavour 10 g. of sroma-containing fat was mixed
concentrates were obtained. with 20 g. of toasted flour which contained a
fittle fatr and the mixture was pressed into tab-
EXaMPLE § lets at & pressure of 1.2 kg/cm®, From the tab- 40
The following ingredients (parts by weight) ists & gravy could be prepared by dissolving
10 were heated to 2 temperature of 130°C during  them in a 1020 fold guantity of waler.
1 to 2 minutes and cooled rapidly.
EXAMPLE 8
91 parts groundaut oil Example 7 was repeated using lard in place
5 parts caseine hydrolysate of hydrogenated soya bean oil. 45
3 parts glocose
13 1 part water ExamMpLE 9
Example 7 was repeated using mllow in
The resulting product had a pleasant savoury place of soya bean ofl.
favons.
ExAMPLE § Exanpre 10
Example 5 was repeated using lard in place The following ingredients were heated to- 50
20 of groundnut oil. gether with stirring for 1 hour at 100°C:
ExameLe 7
70 parts of hydrogenated soya bean oil were ‘Saroline’ (¥rade Mark) onion
heated o 130°C and the following ingredients extract 45 g
were added in the form of a mixture (alf parts  Dextrose 44 g
25 by weight): “Protex’ (Trade Mark) hydrolysate 55
(mixed protein hydrolysates) 132 g
(.92 parts onion Cysteine hydrochloride 0.22 g
0.88 parts glucose Chicken fat 356 g
0.04 parts cysteine-hydrochloric acid Water B g.
1.76 parts proicin hydrolysate
30 15 paris coeking salt The product which was substandiglly water~ 60

11 parts wheat Sour
0.4 pars water

free had a strong beefy Savour.
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Examerr 11
Example 10 was repeated using xvlose in
place of dextrose, A similar beet flavour pro-
duct was obtained.

WHAT WE CLAIM IS: —

1. A process for preparing flavour camposi-
tions in which a mixture comprising an amine
acid, carbohydrate and fatty materfal is heated
in the presence of water, the carbohydrate
being a monosaccharide or capable of yielding
3 monosaccharide under the reaction condi-
tions, the proportion of amine acid to carbo-
hydrate in the mixture being from 2:1 to 2:5
by weight, and the pH of the mixture at the
end of the reaction being not more than 7.

2. A process accerding to Clafm 1 or Claim
2, in which the mixture is heated at 2 tempera~
tare exceeding 60°C.

3. A process for preparing faveur composi-
tons in which a mixture comprising an amino
acid, carbohydrate and fatty material is heated
at a temperature between 100°C agd 1408C
in such a way that the mixoure 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 claimed in Claim 3, in which
the proportion of amine acid to carbohydrate
in the mixtare s from 2:1 to 2: 5 by weight,

3. A process according to any one of Claims
1 to 4, m which the proportion of amino acid

to earbohydrate 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 to anv one of the
preceding claims, in which the carbohydrate is
4 hexose.

8. A process according to any one of Claims
1 to 6, in which the carbohydrate is a pentose.

9. A process uccording to any one of the
preceding claims, 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 lquid ar
IROM feRIPRrature.

11, A process according to any Cladms 1
to 8, in which the fauty material is solid at
Toom temperatuse.

12. A process according to any ene of the
preceding claims, in which the mixture s
heated in the presence of a foodsgruff.

13, A process according to Claims 12, in
which the foodstuff is onion.

14, A flaveur composition prepared accord~
ing to any one of the preceding claims.

13, A flavour composition prepared accord-
ing to any one of the preceding claims sub-
stantially as described in any of the Examples.

15, A method of favouring a foodstuff
which comprises adding te the foodstuf the
Havour composition of Claim 15 or Claim 15,

}. E. FARNDON,
Agent for the Applicant.

Printed for Her Majesty’s Stationery Office by the Cnﬁrier‘ 1’:&:8, Lemﬁagton Spu, 1970
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be ohtained.
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COMPLETE SPECIFICATION
Flavoring Composition

We, Cuas. Prizer & Co., Inc, a3 Corporas
tien. evganized under the laws of the State of
Delaware, United States of America, of 235
East 42nd Street, New Yok 17, New York,
United Stawes of Americs, do hereby declare
the invention, for which we pray that a Pawent
imay be granted to us, and the method by
which it i5 to be performed, to be particularly
desctibed in and by the following statement

This invention relates to new and useful
flavoring compositions, More particularly, i is
concerned with mixtures coroprising reaction
products of sugars with amine acids, vegetable
prowin hydrolysates and 3 - ribonucleotides,
which are useful in imparting a beef-typs
flavor to foods.

The beef flavor in many commercially-
available foods such a8 soups and gravies is
obtained by the incorporation thersin of a
product knewn as beef extract. Beef extract
is prepared by a time-consuming and expen-
sive process which generally comprises acid
hydrolysis of the meat tssue from slaughtered
cattle. Tn a commonly employed commercial

_pracedure, the meatr is hydrolyzed and then

the mixture s neutralized and concentrated
until the liguid portien has largely evaporated
and there remaing a brown and substantislly
corapletely hydrolyzed residue, the so-called
beef extract, This procedure is expensive in
that it reguires fairly large equipment and
much heat to convert # large quantity of beef
tissne imto the relatively small quantity of
concentrated extract which is finally obtained.

Beel extract s 2 commodity which ner-
matly is imported into the United States from
areas where meat i3 refadvely low in cost and
the processing expenses are minitized, As with
many imported commodities, the price of beef
extract tends to fluctuate with the season of
the yesr and is sometimes affected by the
competitive dernand for cuts of neat for table
use, Furthermore, it is noticed that the guality

of the extract tends to vary since the manu-

facturers are forced at times to wse pre-
dominantly poorer cuts of heat for extract
prepargtions. This generally results when pre-
vailing market condiions force prices of the
better cuts too high, As a result of these prob-
lems, means have long been sought to free food
processors from dependence on beef extract.
t bas now been found that through use of
the flavoring compositions of the mstant -
vention it i5 possible to dispense with beef
oxtract in the preparation of beef Havored
foods, This is accomplished by replacing beef
extract with compositions prepared from
commercizlly-available chemical and vegetable
materiale which are stable in price and soms
of which are expected to be available at
steadily decreasing prices in the future, A par-
ticularly important advantage of the new com-
positions is found in comparison of their price
with that of beef extmct, the use of beef
extract in the preparation of foods costs about
three times as much as the use for the favor-
ing compositions for this invention.

It is, therefore, a principal ebject of the
present invention to provide beef-Bavored
composition which can replsce all or part of
beef extract in foed.

A further object of this invention is te pro-
vide compesitions for obtaining meatless beef-
flavored foods at a substantial savings in cost.

A sl further object of this inventon i5 to
provide flavering compositions which are of
uniform quality, readily available in all scasons
and economical te use,

These and -other objects of the present
invention are readily obiminable through use
of the composition of this fnvention which is,
in essemee:

a) the beef-flavored substance formed by
heating a compound selected from the group
consisting of bhexose and pentose mono-
saccharides with cysteine and oystine in the
presence of water;

b} vegetable protein hydrolysae in an
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amount ¢¢ provide from about 3 to abgat 15
parts by weight per past of said beefflavored
substance where oysiine Iz used, and from
about 3 to less than 5 parts by weight per part
of said heef flavored substance when cysteine is
wsed and

¢} a 5 -ribenuciestide selected from the
group consisting of inosinic acid, guanylic
weid, physiologically-acceptable salts thereof
and mixtures of these in an amount to pro-
vide from about (.02 to about 1.5 parts by
weight per part of sald beef-flavored sub-~
stance, ;

Special mention is meade 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 gletamic acid and physiologically-
acceptable salty thereof in an amopunt to pro-
vide from sbout 2 to ahout 15 parts by weight
per part of said heef-flavered substance.

Also conternplated tw the present invention
is an embodiment wherein the seid hexose is
dextrose and the said pentese iz arabinosc.
This provides compositions with an excellent
balance of flavor and economy.

Still anether embodiment contemplated by
the instant ivvention is the mild-flavored com-
position as defined becsinabove, wherein for
each part by weight of beef-flavored substance
there is provided from abour 0.05 %o about
0.5 parts of alanine and of glycine.

A further embodiment of the present inven-
tion, with wspeclally mild flavor and a lack of
bittermess when used in high concentrations,
is & composition as defined bereinabove where-
in for each part by weight of said 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
tos be fully equivalent to becl sxtract in every
Tespect comprises:

a) the beef-flavored substance formed by
heating dextrowe and arabinose with cysteine
or cystine in the presence of water;

&) where cystine Is used, vegstable protein
hydrolysate in an amount to provide from
about 3 to about 15 parts by weight pex part
of said beef-Bavored substemce; and whers
cysteine is used, from about 3 to less than 3
parts by weight per part of the beef Havored
substance;

<) monosodien ghitamate fn an amount to
provide from abour 2 to abour 13 parts by
weight of said beef-flavored substance;

d} sucrose in an samount to provide from
about 1 teo about 4 parts by weight per part
of said beef-flavored substance;

¢} slanine and glycine, each in an amount
to provide from about 0.05 w about 0.5 parts
by weight per part of said beef-flavored sub-
stance; and

) a mixture consisting of about 1 part of
inosinic acid per part by weight of guanylic
gcid, said mixtuce being present in an amosnt
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
composidons are readily obtainable either
commercinlly, or by synthesis.

With respect to the “beef-flavored sub-
stance”, designated (a) the weachings of Speci-
fication No. 836,694, and of the examples
herein, are Hlusirative,

The monosaccharide used to make the beef.
flavored substance may be a4 pentose or a
hexose or mixtures of both.  Iustrative
pertases are ribose, arabinese amd xylose;
illustrative hexoses are glucose, dextrose and
fructose,

The term “vegetable protein hydrolysate™
as used herein comtemplates artificial digests
of protein. derived by acid, enzymavic 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 amise acids representative of the source
protein.

The term “physiologically-acceptable salts”
as used herein and in the appended claims
contemplates non-toxic alkali metal, alkaline
carth metal and organic base sslts of 5-ribo-
nucleotides, of which inosine-5"-phosphoric
acid, also well known in the art as inosinic
acid, is a member of special mportance, and
glutamic acid. Particular mention is made of
the sodivm and calcium salts, which are desiz-
ghle because of their ready availability and
Iow toxicity. Also important are the potassium
salts, the anenonium salts and the salts with
glycine and other pontoxic organic bases.

| has been found that, in additien to, or 1n
place of inosinic acid, other 5-"ribonucleotides
may be employed in the practice of the instant
invention. In this conmection, special mention
is made of certain 5'-ribonucleotides derivable
from a commonty employed source of inosinic
acid, namely, yeast ribonuclde acid: cytidine-
5'-phospharic ‘acid, vridine-3"-phosphoric acid
and guanosine-5-phosphoric acid; this latier
substance commenty is referred to as guanylic
acid. :

It is ceitical 1o this invention that there be
present all three ingredients set forth herein-
above; the beef-flavored substance, the vege-

table protein hydrolysate and the 3 -~zibo-

mucleotide, in order for the composition to
serve adequately as @ replacement for beef
extract. For example, in taste panel testing of
the replacement of beef extract in 2 soup-base
with the novel compositions, the herein dis-
closed and claimed mixture is completely
acceptable while mixtures withour the vege-
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fable protein hydrolysate and mixtures with~
cut the 3-nucleotides are decidedly bitter and
not an adequate replacement at all.

For the practice of this jnventien it is im-
portant to meintain the rato of vegetable pro-
tein hydrolysate w beef-flavored substance as
digclosed herein and as set forth in the appen~
ded claims. If more than about IS parts by
weight of hydrelysste per onme part of beefs
Ravored substance iy used, then the beef taste
is not as pronounced anymore, I, on the other
hand, the amount of hydrolysate is such as to
provide less than about 3 perts per part of
beef-flavored substance, there begins to be
roticed a distinetly bitter flavor note,

Alse, in the practice of this invention it is
very desirable to maintain the ratio of 5"-ribo-
nuclectide to beefflavored substance ag dis-
closed herein. Xf more than 1.5 parts by
weight of the said nucleotide are present for
cach part of the bect-flavored substance, the
economic advantape of the instant invention
is diminished, and if less than 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 to be reduced

It it found that a particudarly effective ratio
for a beef extract type preparation with a well.
balanced mild favor and economy is 1:5:0.30
parts of beef-flavored substance per part of
vegemble protein hydrolysate per part of
Y-ribonucleotide, respectively.

As will be cxemplified hereinafrer, the
flavoring corpositions aze obtained and may
be used in the form of substantially dry solids
or pastes or in sclutions. When the flavoring
compnositions are used as replacements for beef
extract, a certain amount of adjmstment in the
concentration may be uneeded depending on
individual preference and the nature of the
final product in order fo arrive at the most
desirable flavor or essence. These adjustments
are well within the ability of those skilled in
the art and, s is obvious, the need for such
adjustments by the consumer s 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
c?nctntraticns and will be exemplified hersin-
after.

The fostant invention, i one of its embodi-
ments especially wsefid to prepare  beefe
flavored gravy with roast mestr favor and
odor, contemplates 3 composition as defined
above wherein for eack part of the said heef-
Bavered substance there is provided from sbout
6.3 te sbout 15 parts of edible fat,

As will be cxemplified, to obtain the
strongest roast meat flavor, it is desirable to
heat the other ingredients with the afore-
mentioned Yecf-flavored substance to a tem-
perature of from abewr 70° C, to shour 100°
C. for a period of from 10 minutes to about
4 hours. As will be obvicus to those skilled

in the art, the higher the temperature chosen,
the shorter the time required t obfain an
adequate flavor. An excellent beef-flavored
food is also prepared by heating the beef
extract replacement with the fnal food,

With respect to the edible fat, both animal
and vegetable fats may be used. For example,
pork far and beef fat, margarine, butter and
safflower oil, can be emploved. While the re-
actions leading to roast meat odor and flaver
are not clearly understood, the heating together
of the mixture with fat under these conditions
leads to & very pleasing product, different from
that obrained when fat is not preseat.

The amount of edible fat can be varied.
Based on the beef-flavored substance, for ex-
ample, there can be used from abour 0.5 to
about 13 parts of fat per part of beefflavored
substance or even more, An cspecially pleasing
result is obtained when there is provided §
parts of fat per part of beef-flavored sub-
stance.

A convenient method of combining the
ingredients {0 form the iostant novel com-
position comprises:

) hesting in admdixture 3 compound selec~
ted from the group consisting ofp hesose and
pentoss monasaccharides with an amino acid
selected from the group consisting of cystine
and cysteine in the presence of water until a
beef-flavored mixture {5 cbtained and

b} Adding for each part by weight of said
beef-flavored mixture in the case of cystine
from about 3 to about 15 parts of vegetsble
totefn hydralysate, and when cysteine is used,
om about 3 1o less than 3 parts of vegergble
protein hydrolysate and from about 0.02 %o
abeut 1.3 parts of & 5-ribonuclectide as de-
fined above and heating for about two heurs
at at least 707 C.

The beef-flavered substance is formed con-
veniently by mixing cysteine with about 4 to
4% parts by weight of monessccharide and
about 5 parts of water, heating to 90—100°
C. for 2 hours, ceoling to 55° (. and adjusting
1o ahout pH 6.9 with 50%, aqueous NaOQH.
This is then tweated with sbout one-half its
weight of water and the vegeiable protein
hydrolysate and 5'-nudeotide are added, then
the mixwre is heated for sbout 2 hours at
70° ., cooled and homogenized to obtain a
heavy, honey-lke paste in an especially con-
venient form for consumer use.

The foliowing examples sre illustrative of
the novel compositions of the present inven-
tion. They are not intended to limit the
inventive compositions, many variations of
which are possible.

BxamerE I
A beetflavored composition is prepared by
adding 25 ml. of water to a mixture of 12.5 g.
of dextrose, 8.75 g, of arabinose and 6.5 g, of
cysteine hydrochleride, heating the mizture to
100° C. for 2 hours, ceoling o 55°C., ad-
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justing from pH 3.2 w pH 69 with 309
aqueows sodium hydroxide, adding 35 ml. of
water, 275 g. of vegetable protein hydrolysate
and 18 g, of a mixture of 1 part of mosinic
acid per part by weight of guanylic acid, then
heating for 2 hows ar 70° C., cooling and
stirring until & smooth, honey-like consis-
tency 5 obtained,

Beef-favored compositions are prepared by
the above procedure substtuing respectively
for the mixture of inesinic acid and guanylic
acid, disodium inosipate, dipotassium inosi-
pate, calcium inosinate, di-ammenium inosi~
nate and & 1:1 by weight mixture of di~
sodium inosinate and disedium guanylete.

) Bxamerr I

A beef-flavored composition is obtained by
dissolving 12.05 g. of dexwrose, 9.75 g of
arabinose, 9.75 g of monosodium glutamate,
6.5 g. of cysteine, 463 g. of alapine and 3.3 g
of glycine in 300 mi. of water, The mixture

is hested at 100° C. with vigorous stirring for
two hours, then Is neutralized to pH 6.7 with
30.5 oo of 10% aguecws NaOH. The mix-
ture is concentrated at 75—80° C, until there
is obtained a beef-flavored substance wth the
consistency of honey and a dark brown color,

The besf-favored substance, 2613 g of
vegetable protein hydrolysate, 59.75 g of
sucrose and 97.80 g of moposodium plot-
amate snd 17.15 g of s mixture of 1 part of
inosinic acid per part by weight of guanylic
acid are dissolved in 500 ml of water and
heated at 100° C. with vigorous stirring for
& hours. The substance is cooled and is suit
able a5 a replacement for beef extract.

The procedure set out above Is repeated
substituting for the amino acids, sugars, vege-
table protein hydrolysate and 5'-ribonuclec-
tides at the ratios set out a series of com-
positions providing different satios. Satisfac-
tory beef-flavored compositions are obtained
with the following tabulated mixtures:

Tapte I

Flavoring Compositions

arabinoss- »

dextrose~  veg. prowin 5'-xibo~- *K

cysteine® hydeolysate,  nuclectide glanine  glycine sucrose MSG

parts parts parts paits parts parts parts

1 3 0.30 0.18 0.09 1.2 3.0
1 5 0.30 0.10 0.85 1.2 7.65
1 5 0.30 .10 0.65 1.2 4.0
¥ 3 0.2 €.10 0.05 1.2 4.0
i 3 0.2 €.05 0.05 1.2 2.0
b 3 0.02 0.05 0.05 1.0 2.0

* Combined weight of beef-flavored substance

% MSG — Monosodium ghutamatre Beef flavored compositions ave prepared when glata-
mic acid, monopotassiom ghutamate, monocelcium di-glatamic scid and monoanntonium
ghrtamate are substituted for the monosodium ghutamate of Example IL

A heef-flavored composition eminently suit~
ghle for preparing gravy with a roast meat
odor and flavor is prepared by the procedure
of Example II, adding 260 g. of prime beef
fat to the 500 ml of water before the final

heating step. After heating at 100°C. for 6.

hours, 165 g. of fat is skimmed off leaving the
product, 689 g, including 118 g of water,
-which can be used t» make gravy.

The above procedure is repeated subst-
tuting the favoring compositions in Table I,
‘Frample 11 and using 0.5 parts of prime beel

fat per part of arabinose-dextrese-cysteine
mixture. Reef-Bavored gravy bases with roast
meat odor and Havor are obtained.

RgampLe IV :

A heef-flavored composition is obtained by
dissolving 13.30 g of cysteine hydrochiorids,
33.24 g. of dextrose, 26.0¢ g, of arabinose,
26.09 g of monosodium glutamate, 6.65 g of
glycine hydrochioride and 13.30 g. of alanine
in 6648 grams of water. The mixture is
heated w0 90° C. and maintained at this fem-
perature with vigorous stireing for twe hours,
The mixture is cooled to 200 C. and 9971
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grams of water ace added. The mixture is
nentralized to pH 6.8 with 12.8 ml, of 2 50%,
aqueous sodivm hydroxide selution. To the
beef-Bavored substance obtained, are added
with rapid sgitatien, 166.19 g. sucrose, 531.86
g monosodium ghotamate, 99.71 g. beef far
and 731.23 g. of vegetable protein hydrolysate.
The mizture is heaved with vigorous stirring
Yo 70°.C. and maintained at that tenaperature
for four hours. The mixture iz then cooled
o between 50 and 55°C. and 39.89 g, of 2
3(: 30 weight mixture of disodism incsinate
and disodium guanylate gre added. The mix~
tare is blended for fifteen minutes 20d a com-
position suitable for flavoring foed is obtained.

Examprg V
The procedute of Bxample IV is repeated
substituting 39.89 g. of disodium guanylate
for the 50:50 weight mixture of disodium
inosinate and disodiom guanylate. A composi-
tion suitable for flavoring foods is obtained.

Examere VI

The procedurs of Example IV is repeated
substituting 13.30 grams of cystine for cys-
teine. A composition suitable for Havoring
foods is obtained.

WHAT WE CLAIM IS:—

1. A process for preparing a heef-flavored
substance which comprises heating in admix-
wire, a hexose or # pentoss monosaccharide
with cystine or cysteine, in the presence of
water, until a beef-flavored mixture is obtained,
adding for each part by weight of said beef-
Havorad mixture, in the case of cystine from
3 w 15 parts of vegerable protein hydrolysate
and in the case of cysteine, from 3 10 5 parts
of vegetable protein hydrolysate, from 0.02 to
1.5 parts of a 5-ribonudieotide and heatng the
mixture for about 2 houts at at least 76° C.

2. A prooess according to claim 1 whersin
the 5-ribonucleotide is inosinic acid gusnylic
acid, or a physiologically acceptable acid salt
of the nforesaid 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,, glutamic acid or s 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 sceording 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
preceding claims wherein for each part by
weight of beef-flavored substance, there is
added during the preparation of the beef-
flavored substance .05 1o 0.5 parts of alanine
and glycine,

6. A process according 1o any one of the
preceding claims wherein for each part of the

beef-flavored substance, there is 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 13 parts of edible fat before heating
the second time.

8. A process for preparing a beef-favored
substance substantially- as described herein
with particular reference 1o the Examples
herein.

9. A beef-flavored substance whenever pre-
pared by a process according 0 any one of
the preceding claims,

10, A flavoring composition comprising:

a) the beef-flavored substance formed by
hesting hewose or pentose moncsaccharides
with cystine or cysteine in the presence of
water;

b) where cystine is used, vegetable protein
hydrolysate in an smount to provide from 3
to 15 parts by weight per part of said beef-
flavored substance and where cysteine is used
from 3 to 5 parts by weight per part of the
beef-flavored substance is added end the mix-
ture Is heated for two hours at at keast 70° C.
and

¢} a 5-ribonucleotide in an amount to pro-
vide from 0.02 to 1.5 parts by weight per
part of said beef-flavored substance.

11. A flavoring composition sccording to
claim 10, which includes ghmamic acid or
physiclogically-acceptable salts thereof in an
amount to provide from about 2 to 15 paris
by weight per part of said beef-favored sub~
stance.

12. A flavoring 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 10—~—12 wherein for each part
by weight of becf-flavored substance there is
provided from 0.05 to 0.5 parts 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 claives 10 to 15 comprising:

a) the beef-flavored substance formed by
Beating to approximately 70° C for two hours
dextrose and srshinose with cysteine in the
presence of water;

b} vegetable protein hydrolysste in an
amount to provide from 3 to 3 parts by
weight per part of said beefflavored sub-
stance;
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<) monosodium glutamate in an amount to
provide from 2 to 15 parts by weight per part
of said beef-flavered substances;

d) sucrose in an samount to provide from
about 1 w about 4 parts by weight per part
of said beef-flavored substance;

¢} alanine and glycine, each in an amount
to provide from 005 w 0.5 parts by weight
ver part of said beef-flavored substance;

£} a mixture consistng of abour 1 part of
inosinic acid per part by weight of gusnylic
#cid, sajd mixture being present in an amount
to provide from 0.02 to 1.5 parts by weight
per part of said beef-flavored substance.

17. A flavoring compesition according to
any of claims 10 to 16 wherein thers is present
edible fat in an amount to provide from 0.5
to 15 parss by weight per part of said heefs
flavored substance,

18. . A flavoring composition according to
any of claims 10 o 17 comprising ¢.3 part of
a 50/50 by welght mixture of disediom
guanylate and disedium inosinate, 5.3 parts of
vegetable provein hydrolysate, 4 parts of mono-
sodium glutamate, 0.7 part of adible fat, 0.1
part of slanine, 0.05 part of glycine hydro-
chloride and 1.2 parts of sucrose for each part
by weight of beef-flavered sulystance,

19. A flavoring composition substantiaily as
desceibed herein with pardeular reference to
the Examples herein.

STEVENS, LANGNER, PARRY
& ROLLINSON,
Chartered Patent Agents,
Agents for the Applicanis,

Printed for Her Majesty’s Stationery Office by the Courier Press, Lesmington Spa, 1968.
Puklished by the Pawar Office, 25 Southsmpien Buildings, Londom, W.C.2, from which
cupies may be obtained.
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COMPLETE SPECIFICATION

Meat Flavor Compositions

We,  InTERNATIONAL  Fravons &
Fraoraxces, Ine,, a Corporation organised
under the laws of the of the Siate of New
York, United States of America, of 521
West 5Tth 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 1s to be performed to be
particularly described in and by the follow-
ing statement o

This invention relates o novel artificial
meaty flavoring compositions and {0 pro-
cesses for preparing them. More specific-
ally, it relates to novel compositions having
mealy flavor characteristics such as beef,
pork and poultry flaver, compositions from
which they may be prepared, methods for
prepasing them and to novel food composi-
tions containing them.

Food preducts enhanced with meat-like
flavors are well-known and have fong been
used. There is considerable demarnd for
meal-favored products in which the actual
meal such as beel, pork, chicken, turkey,
duck and the Iike is not needed or is actnally
undesirable. For example, in the prepara-
tion of some sauces, boudllons, broths and
parees, ihe meat favor is desired, but it s
necessary {0 cook the food with the desived
meat ad thea to repove the meat by strain-
ing or some similar operation to obtain the
final oroduct ready for use,

Additionally, where weight spacs or stog-
age capabiiity are a problem, e.g., when a
convenience food is prepared, the presence
of the actual ment may be uvndesirable be-
cause it will deteriorate in storage and spoil
the food. Moreover, there are occasions
when sterilizing or otherwise preserving the
natwral product is extremely deleterions to
the flaver of the natwral material and the
desored maturadl flavor is lost. Thers are
additionally those instances wherein the

presence of the natural meat is desirable, 45
but wherein becguse of cost factors, con-
venience or the like, consumer acceptance
dictates in favor of enhancing the meat
flavor already present.  Aslificial meat
flavoring compositions would be eminently 50
suited for [his purpose if essentially true
flavor reproduction and enbhancement could
be achicved. Prior attempts at preparing
artificial meat flavor compositions have
cenfered, 16 a4 large oxtent, around utilizing 53
a spectruze of spices as in the case of
attempiing to simulate pouliry favor, or the
use of mweat exteaets, in the case of beef
Haver compositions. Suach methods have
not been eontirely satisfactory, i that irus 60
flavor is generally not achieved in the ease

of spice formulations, whereas with xiracts,
cost and processing disadvantages are en-
countered.

It has now been discovered that when g 65
Pre-mix composition comprising 2-amino
ethane sulfonic acid, also known as taurine,
and thiamise is heated at an elevated wm-
peraturs, there vosults a reaction wmixture
having a decided, marked meat flavor and 70
which can be employed in a variely of ways.
For example it can be used per se in a wide
rangs of food stuffs, sither as the dominant
flavoring agent or as an aid in improving and
eshancing existing favor. Tt can serve as
the basic flavor composition to which are
added a variety of materialy ¢ither before or
after reaction or even re-reacted in the pre-
seace of such materials as hereinafter more
specifically set forth. This invention con-
templates, therefore, the novel faver com-
positions  produced  therefrom, the novel
compasition used to prepare the favor cony
positions, and the novel processes for mak-
mg them. It comtemplates also novel food
products containing them,

As dssoribed above, the invention, in it
broad aspeet involves heating a mix com-

75

40

85
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position comprising taurise and thiamine i
an elevated temperature for a period of time
whereby @« meaty flavor is developed. It is
to be noted that the pre-mix composition
per se, pogsesses no mealy characteristios:
and hence the invention may be regarded as
being in the discovery that tautine has the
ability to impart these characteristics when
employed as 2 reaclive component.

The prer~mix composition will result in
meaty flavor characteristics after heat treal-
ment as long as both taurine and thiamine
are present. In general, suitable pre-mix
compositions wilt comprise from 0.025 to 90
weight per cent taurine and from 8025 fo 50
weight per cent thiamine, based on the total
weight of the pre-mix compositicn. It is
generally preforred to use 0.5 to 3 paris of
taurine per part of thiamine, although
values outside this range may be employed.

Te practice, it is usually preferred to i~
corperate within the prer-mix composition a
vehicle which includes materials such as
water, edible oils or fais to provide a
niedium for the reaction, in addition t
other flavor adjuvants such as extenders and
distribution agents as will be described n
more detail hereinafter. For gase of pro-
cessing, it is convenient (o supply the vehicle
in major amounis such that the pre-mix
composition, based on the total weight
thereof, comprises from 0.1 to 25, preferably
0.3 to 15 weight per cent faurine and 0.1 0
15, preferably 03 to 10 weight per cent
thiamine. YLower or higher concentrations
may be sefected as desived since the charac-
teristics of the composition may vary de-
pending upon the nature and guantity of the
vehicles empioyed.

Various other materials and ingredients
can be incorporated into the compositions
1o provide a variety of Havor characteristios
built upon the basic flavor of the tausine-
hiamine reaction product. They can be

5 added at any time, that is, before or after

Beat freatment, or at any stage in between.
TF added affer the heat treatmient they will
thus be available for further resction by the
farge food processor or the ultimate consu-
mer. The nature and quality of such mate-
rials will vary depending on individual pre-
ferences. As noted, the basic reaction
mixture is a compogition which has 2
marked meat flavor and which can be uii-
lized to develop meat flavors ranging from
besf through pork to poulty such as
chicken, turkey, and duck.

Tn general, development of a variety of
fiavors is achieved in separate compositions
by providing in the pre-mix, or in the reacted
composition, a guantity of a source of one ot
more amino acids such as one or more fres
ansine acids, proteinsceous materials, such
as proteins and polypeptides in which the
amino acids are bousd, or the partial or

complete hydrolysates or autolysates thereot,
or in which the amine 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 whea the
free amino acids, or migture of free anuno
acids, or the proteinaceous material, or any
combination of these are included preferably
in the pre-mix, prior 1o reaction, but also in
the reacted mix, at levels ranging up to
about 509 by weight based on the tofal
weight of the composition. In a preferred
embodiment, wherein 8 vehicle or carrier is
employed {o aid in carrying out the reaction,
the range is conveniently from 0.5 to about
35 per cent by weight of the total composi-
tion. ‘The actual amounts employed will

70

75

80

generally vary depending upon the type of
83

flavor desired,

As “profeinaceous materials” there may
be used an edible protein, an edible protein
fiydrolysate, autolysate, or mixtures thereof
which may contain some free amino acids
together with various protein derivatives
spch as proteoses, peptonss, polypeptides
and dipeptides. Among the proteins used
which may be used are slbumins, globuling,
gluteline, prolamines, aibuminoids, histrones,
protapines, nucleo-proteins, glycoproteins,
phosphoproteins, chromoproteins and lipo-
proteins. These may be used in the natural
state, e.g. a8 meat or meat scraps or other
meat protein conceatrates. Vegetable de-
rived proteing are preferred however. It
may alse be convenient to employ the hydro-
Iysales or autolysates obtained at various
stages of peptide degradation. Thus a
source need not be completely hydrolysed to
he effectively employed.

It has been discovered that development
of beef flavor is sspecially aided when the
amino acid or mixtures of amine acids or
proteinacecus material is relatively low in
certain amine acids such as phenylalanine.
Suitahle materialy are hydrolyzed protein-
accous substances illustrated by animal, fish
or vegetable hydrolysates. Vegstable hydro-
lysates, such as those obtained from corn,
wheat, and yeast are preferred. The hydro-
lysates may confain carbo-hydrate materials
or not. as desired.  As indicated, these can
be added to the pre-mix of {aurine 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 alfer-
ing both the proportions and kind of amino
acids employed. This will largely depend
upon the personal preferences of the proces.
sor in consideration of what is thought most
likely to appeal to the consumer. Since
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entirely subjective considerstions are ia-
volved, it is not possible to be more precise
ag 1o the pature and quality of the flavor
uitimately produced. Hence the discussion
herein may be considered as seiting forth
general guidelines with indications- of pre-
ferred composidfons te achieve ponerally
acceptable fiavor compositions,

There may be additionally present in the
presmix composition small quantities of a
sulfur  conlaining amino acid sach  as
cysleine ranging i amounts from 0.1 to 2
tmes the weight of iaurine ecmployed,
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 invens
tion that the presence of tawrine tends 1o
diminish whatever benefit cysteine would
contribute, such as to make the latter mot a
necessary ingredient. _

When sweet meaty flavors such as pork
and ponltry favors 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 a polypeptide, preferably a sulfur con-
tatning polypeptide or at least one, but pre-
ferably & mixture of the amino acid con-
sutuents of said polypeptide. It &5 import-
ant to emphasize al this point that the
taurine-thiamine reaction mixture is per-
fectly well suited, without the inchusion of
additional ingredients to be wsed s a meat
flavor imparting agent in its own right or as
a flavor enhancer when added teo foods
already having meat flavor. The modifica-
tion deseribed  herein, wherein additional
ingredients, i the form of varous amino
acid containing materials are provided in the
comipositions, are diregted to refinements in
the basic flaver compaositions.

As polypeptides there may be eraployed a
lower polypeptide such as a dipeptide o1
tripeptide. By “sulfur containing” is meant
that af least one of the bound amiso acid
componenis or said polypepiide contains
sulfur, Glutathione s especially useful as a
sulfur-containing polypeptide in the presem
invention. In lew thereof, there may be
employed a mixture of the amino acid con-
stituents of the polypeptide. For example,
glycine, glutamic acid and cysteine (the sul-
for-bearing amino acid), are the constituent
amino acids of ghitathione and may be used
in_admixiure in varving proportions.

it is an added discovery of the present in-
vention, that the taurine in the hasic reaction
mixture may be used as the sulfur containing
amino acid and thus partially or completely
replace the cysteine. It is preferred to use a
mixture of the constitvent amino acids rather
than the polypeptide itself, although esch
aming goid need not be present in said mix-
mre in the same proportion in which it is
present in the polypeptide. Thus, while

equal parts of glyciue, cysieine, and ghramic
acid are produced from glutathione, mix-
tures of varving amouats of the constituent
amino acids, such as, for example, mixiures
comprising one part of glycing, 005 to 20 70
parts of cysteine, and 0.05 o 10 parts of
glutamic zeid can be utifized. A preferred
mixtare eomprises one part sach of glycine
and glutamic acid per 1 fo 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 used in this invention,
cysteine can be replaced by cystine, or other 80
sulfor coateining amino acids and, each, in
accordiance with a further aspect of the
present invention as alluded & above and as
discassed more fully herainafter., can be
either partially or completely replaced by 85
FRULing,

The pre-mix compositions of the present
invention which are reacted to produce
mealy flavor reaction mixtures thus, prefer-
ably contain taurine, thizmine and a source 99
of amino acids which may be anv of a free
aming acid or mixture of amino acids or
proleinacecus materiais such as polypep-
tides, proteins per se, or hydrolysates, and
auntclysates of these. 95

The taurine, as a reacted component with
at least the thiamine and preferably with the
source of amino acids s effective to produce
a reacled composition having Havor charac-
teristics. This effect is noi noted when the 100
taurine is added directly to an already re-
actsd mixture, i.e, whes 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 asizingent notes rather than meagy
notes It is within the contemplation of the
invenijon, however, that such compositions
may be further reacted, as by a food Proces-

sor or the wltimate consumer, to utifize the 110
taurine ag a reactive component,

Under some circumstances, it has been
regarded as being highly desirable if aot
esseptial, fo include cysteine in food favor
compesitions. The present investion, how- 115
ever, is effective essentially completely to
eliminate ihis requirement, although™ the
compesitions of the invention ate amenable
to the jaclusion of cysteine as seen fit by the
individual processors, With further regard 120
to the amount of amino acid source to bhe
employed in the compositions of the present
invention, when a polypeptide is atilized it is
suitably employed a¢ levels of from 0.1 to 5
and preferably 0.5 to 10 weight per cent 125
based on the total weight of a vehicle con-
taining composition. The most preforred
sweet meat or pouliry flavoer compositions of
the present invention are those wherein the
polypeptide is cmployed not as a discrete i3
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compound ratper in the form of a mixtare
containing at least one iy constituent anuns
acids, as previously desceibed. Thus pre-
mix compositions containing up to 40 weight
per cent eysteins, up 10 23 weight per cent of
that of glycine and glutamic acid will yieid
suitable flavor composilions upon reaction
with the thiamine-taurine basic mixture.
Viewed in the overail, such compositions
prior 0 reaction suitably comprise

0.035 1 50 weight per cent thiamine,

0,025 to 90 weight per cont tauring,

6 to 50 weight per cerd hydrolyvzed
profein,

0 {o 40 weight per cent oysleine,

0 to 25 weight per cent glycine,

and 0 to 25 weight per cent glutmmic acid.

Particalarly suitable are mixtures com-
prising

0.1 1 15 and preferably 0.5 to 10 weight
per cont thiamine,

0.1 1o 75 and preferably 0.5 to 23 weight
per cent taurine,

0 to 40 and preferably 0.3 to 35 weight per

¥ cent hydrolysed protein,

0 te 5 and preferably O to 2.5 weight per
cent cysteine, .

0 to 5 and preferably 0.1 to 2.5 weight per
cent glveins,

0 to 5 and preferably (0.1 to 2.5 weight
per cent ghtamic acid.
with the remainder heing a vehicle including
flavor adiuvsats as hereinafter more fully
deseribed.  As indicated, the specific addi-
tional ingredient and the amount thereof will
vary according to iype of flavor desired.
For beel flavors the hydolyzed protein and
possibly small amounts of cystelne may be
emploved whereas for pork and poutiry the
mixtute of pure amino acids is more desie
able then ihe use of the complex mixture
afforded by the hydrolyzed protein.

It has Gess found, in preparing the ro-
action. nroducts of this isvention, that the
ingredients are desirably heated in n vehicle
such a3 water, o triglyceride faf, natural fut,
or vegetable fat. A triglyceride fat is pre-
ferved in the case of pork or pouttry flavos

copuasitions whereas water is preferred for

n beef fornulations.  The vehicle may consti-
sele as much as 95 per cent Hy weight or

more and as lttle as 10 per cent weight o
lags of the total weight of the pre-mix to be
veacted. Suiteble rosults are obiained, ow-

g ever, at lovels rasging from SO io 909%.

Triglyeeride fats such as csters {generally
triesters) of glwearol with fatty acids, the
fatty ackds predoinivanily ranging in carben
chain leagth from ten carbon aloms 1o
twenty-two carbon atoms, may be enployed.
The term triglyceride fat will be undestond
o mean both fais and oils, Tt is preferred
that the triglvceride fats be refined, bleached,
ond deodorized. They can be in thelr naty-
ral fonm or they can be hydrogenated.

The pre-mix and reacted mixture can als0
contain, other ingredients normaily ussd In
this arl, such as salt, carbohydrates, favor
adjuvants such as carbonyl compounds,
nucleotides. and binding or drying agenis
such as gum arsbic. Lower alkyl carbonylic
materials such as ketones and alkyl alde
hydes can be admixed in the system prior o
the heating to produce e reaction mixture
or they can be added to the reaction produel.
1t is genseally preferred to use these in the
pouliry systems asd to add them after heat-
ing the system 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 lower alkan-
ones and hydroxy-substituted alkanones
containing from 4 to 8 noa~quaternary car-
bon atoms such us discetyl, acetyimethyl-
carbinol and acetylpropionyl. The alkyl
aldshydes znd preferably the lower alde-
hydes containigg from 5 te 8 carbon atoms.
Especially preferred ars pentanal, hexanal
and heptanal. Conveniently, these are em-
ploved at levels ranging from 0.01 to 1 times
the weight of taurine employed. There may
also be added to the resction mixiure quan-
tities of nuclectides and other amino acids,
such as beta~alanine, The preferred nucleo-
tides are mixtures of disedium inosinaie and
disodium guanylate.

It will be understood that all of the fo-
gredients utilized horein can be admixed
with fnert curriers, or added in the form |
whtich they are conmmercially available, or m
pure form. The thiamine is convemiently
used as an acid addidion salf, such as a2
hiydzohalide, sod preforably, as the hydro-
chioride.  Thiamine coniaining materials
such as yeast and other natural products cag
be used as the source of thiamine. Simi-
farlv, when individual amino acids are uti-
lized thev can be in the form of 2 substance
which will vield them under the reaction
conditions, such as the acid addition salis.
preferably the hydrochloride.

Tn accordance with an additfonal aspect of
the mvention, there may be added to the
pre-mix o quantity of a saccharide material
such as a mono saccharide or a poly-sac-
charide exemplified by di-and trisaccharides.
Ribose, sucrose, dextross and xylose are
iltusiraiive of those which may be employed,
The presence of the saccharides results in &
reacted composition having somewhat more
interse flavor characieristics. Cwre shouid
he exercized in wiilizing these materials,
however, since they may tend to contribuie
some burnt notes to the final reacted product.
When used, suitable resulls are obtained at
leve's ranging up fo about 25 per cent by
welght based on the tofal weight of a vehicle-
containing pre-reacted system.  Preferably,
the range is from 0.5-5 weight per cend.
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The meat flavor of the compositions of the
present invention is developed by heating the
pre-mix compositions at an elevated fem-
perature for a period of time. The time and

5 tomperature are interrelated, lomger times
being required at low temperatures for best
Havor development and shorter times for
higher temperatures, It is preferable (o
utifize temperatures of at least 200°F. in

10 order to accomplish the reaction in a reason-
able length of time. Generally, tempera-
tures mouch above 420°F. make the reaction
difficult o contrel and may weli produce un-
characteristic bumi notes even with very

15 short reaction times. Accordingly, it & pre-
ferred io carry out the reaction at tempera-
tures of from about 200°F, to about 426°F,
until the desired flavor development {s
achieved. The heating periods may range

20 from about one-quarter minute to about &
ho:gs depending upon the heating method
used.

The process can be carried out on a batch
basis iy small quantitiss of, for example, 50-

25 100 grams or it can be carried out baich-
wise on mmech larger quantities of 500 kg or
more.

The preferred process of this investion
relative to predecing beef fiavor cOmpost-
tions involves refluxing an aqueous pre-rix.
Bt is muost convenisnt &0 refux the agueons
mixtwre for a period of from one to six
hours, Longer periods may be used at less
than reflux temperature, and shorter periods
35 may be used when the treatment is carrisd

out nnder pressure at higher than reflug tem-
perature.  After reaction, the produet is
cooled and preferably allowed 1o age for 4
period of from 2 to 4 days. Tt may then be

40 dried as for example by taking it wp in a
binding agent such as gum arabic,

For sweet meat and ponliry favors, it is
preferred o conduct the heating contin-
uously in high heat trawsfer-rate heat ex-

45 changers. With such exchangers the re-
action mixture can quickly be brought to the
resction  temperature and  then quickly
couled in a second exchanger to 4 lower ton
perature at which no further reaction will

30 itake place. A preferred embediment of this
investion utilizes a scraped-wall heat ex-
changsr, Generally, higher {emperatures can
be used in high heat exchangers than can be
used in bateh production. The uge of tem-

5§ peratures at the upper end of the rangs m
batch production iends fo canse locabized
overheating, rapid reaction and off-Bavors
and odors. A preferred temperature range
for both batch and continuous processes i

60 from about 250° to about 400°F.

The apprepriate time of heating can
readily be determined by observation of the
flaver produced.  The teaction is sufficientiv
cusy fo countrol that the proper extent of

65 heating can readily be determined simply by

H

e

heating the reaction mixturs for a sufficient
period to produce the desired poultry Savor.
Generally, it is preferrerd to utilize heating
times of from one-guarter wimte to about
three hours. Shorter times of from onme- 70
guarter to three niimutes at 250°-400°F. ars
preferably used in high heat transfer-rate
heat exchangers. Whers the Havor come
position of this invention is added to a food
which is to be subsequently heated or 75
cooked, the reaction time cas be reduced,
and ix some of these cases, heating the pre-
mix independeatly of the food can even be
shiminated. That is the processor or the
ultimate consumer i effect conducts the re- 8¢
action,

The use of high heat transfer eguipment
may tead to cause burnt notss uncharacter-
istic of the true pork or pouliry favor. To
aid in avoiding s, it has been found con- 85
venient to use distributing agent, salt or a
carbohydrate for example, but preferably
salt, in the system. The salt is conveniently
admixed with the other ingredients prior to
reaction at o level of about 10 to 30 weight 90
per cent based on the weight of the entire
composition. ¥ may thus be considered as
part of the vehicle, It then serves as a
means for distributing the system uniformly
through the beat transfer equipment thereby 95
minimizing the poieatial local hot spot
effects.

The flaver compositions of this invention
can be tsed to flavor various foods, liguid or
dry, They are conveniently employed af 100
fevels of for example, from 0.05 to 15 weight
per cent. For example, they can be incor-
porated into gravies, satices, soups, drese-
mgs, salads. aspics, purees and other liguid
prsgamtions gl levels of from 003 1o 2 and 105
preferably from 0.1 to 1 weight per ceat.
3n the other hand, they can be admixed
with careier materials or with other flavoring
ingredients or foods stuffs for meorporation
into finished products, iftustrative of which
are the dry foods sueh as snacks, chips, and
synthetic mear fibers. The compositions are
conveniently employed at levels of 2 to 15
weight per cont or more and preferably 3§
to 1) weight per cent in such applications.
It wil be undorstood that the conecentration
ranges are given for ptrposee of illusiration
only. It is well within the skill of the ast to
atilize as much or a¢ litle sdditional in-
gredieats and foods iu the compositions of 120
the invention in order to obiain varieties of
flavar and additional notes. The important
consideration is that the basic favor de-
velopment iz the result of a taurine-thia-
mige reaction product augmented as desired 125
by a sowce of amino acids, as herein dis
cussed.

110

115

., The following sxamples are intended to be
itlustrative of the invention.
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EXAMPLE I Ingredient Parts by Weight
The following ingredients are selected: Fat 622.67
Salt 321.65
Ingredierts Parts by Weight Beta-Alanine 1.28
§ Fat (vegetable shortening} 622.67 Gilgtamic acid 514 ¥t
Sait 321.63 Glycine 514
Glutamic acid 5.14 Thiamine hydrochioride 10.28
L-cysteine hydrochloride 10.28 Mixture of disodium inosinate
Glycine 5.14 and disodium guanylale 3,24
10 Beta-Alanine 1.28 Lecysteine hydrochloride 5.4 75
Thiamine hydrochloride 10.28 Taurine 514
%’:‘%’3‘“}3 ¢ disodium inosinste 20:00 The procedure of Example I is foltowed,
Mixture of disodium IR0SHALE 354 using the above ingredicats, to produce a
= chicken flavor charac-

5 and disodium guanylate
I
The foregoing ingredients are mixed and
the mixtare continuously introduced into a
high heat transforrate scraped wall heat
exchanger whereir it is heated for about 30
seconds at a temperature of about 300°F,
The mixture, which has taken on a yellow
color, is then cooled to about I00°F. ina
sccond scraped wall heat exchanmger and
thereafter 0.12 pants of diacetyl and 010
parts of hexanal are added, and the resulting
mixture is then blended into a paste. The
mixture has an escellent chicken flavor
definitely enfanced over that obtained when
the taurine 15 omitted. In the foregoing
reaction mixture, the cysteine can be sub-
stituted by cystine or glutathione with ex-
cellent results. By varyiag the proportions
of the individual ingredients, & number of
different poultry flavor notes can be pro-
33 duced. Other types of sweet meaty favor
notes, pork flavors, for example, can also be
produced by substituting the fat with fard
and slightly decreasing the reaction time.
The edible compositions so produced can be
combined with other Savor ingredients such
as smoky materials to give a bacon favor or
spices to nraduce a ham flavor or @ sausage
fiavor., When the foregoing procedure is
repeated utilizing only the thinmine, taurine,
45 fat and salt, an acceptable poultry favor
comnosition i obtained in which the flavor
is somewhat less intense than that obtained
from all ingredients,

K

23

30

40

30
EXAMPLE H
Jr the foregoing example, the taurine is
employed at a level of approximately 2
weirht per ceat. When the progedure i3
repeated at levels of 0.1, 4, 8 and 20 weight
per cent taurine, (the fat level being reduced
correspondingly) similar improvements in
flavor enhancement are noted,

U
EXAMPLE Il¥

This example is iftustraiive of a chicken
flavor composition produced when 50% of
the cysieine used in Bxample T is replaced

&5 with taurine.

composition having
teristice virtually indistinguishable from that
obtuined when taurine is omitted and the
cysteine s used at twice the level shown
above. Similar results are obtained when
the procedure is repeated batchwise in an
open vessel st a temperature of beiween
159 to 390°F. far a period of 10-15 mimstes.

EXAMPLE IV
This example is illustrative of a chicken
flavor composition produced when all of the
eysteine nsed in Example I s replaced by

taurine.

Ingredient Parts by Weight
Fat 622.67
Salt 321.65
Glutamic acid 514
Taurine 10,28
Beta~Alanine 1.28
Glycine 5.14
Thiamine hydrochloride 10.28
Mixture of disodium inosinaie

and disodium goanylate 334

The above ingredisnts are mixed and the
mixture continuously fed to a seraped-wall
heat cxchanger wherein it is heated for one-
half minute at 325°F. Tt is then immedia-
tely cooled to 100°F. in a second scraped-
vwall heat exchanger after which 0.12 paris
of digcetvl and 0.10 parts of hexanal are
added. The resulting mixture has very
good chicken flavor characteristics and is
suitable for use in gravies, sauces and soups.

When the foregoing procedure is repeated
utilizing ten parts ghucose in the mixtare fo
he reacted, a reaction mixtare having very
good chicken flavor is obtained.

~ EXAMPLEYV
The following mixture js prepared :

Ingredient Parts by Weight
Fat 622,67
Salt 321.61
Glutathione 10.60
Beta-Alanine : 1.28
Thiamine hydrochlorid 10.28
Taurine 10.60
Mixsture of sodium inosinate

aupd sodiwm goanylate 3.34
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The procedure of Example I it followed
and affer cooling, 0.12 parts of diacetyl and
0.10 parts of hexanal (509, pure) are added.
The mixture so produced has a very good
chicken flavor.

Novel edible foed compositions of this
invention comprise a food and the Havor
compositions prepared as described above,
I desired, the flavor composition can be
admixed directly with the food, or # can Grst
be blended with other food additives and
then admixed with the fond.  Additives
suitable for admixture with the flavor eom-
positions of this invention include carriers,
thickeners, condiments, spices, encapsulating
agents, vehicles, coloring agents, other
flavoring materials, and flavor intensifiers.
For sxample, the flavor compositions of this
invention can be admixed with food addi-
tives such as alginates, allspice, ascorbic
acid, basil, capsicum extract, oniom oil,
oregano extract, pyroligneous acid, sage oil,
scdivm citrate, thyme, and moncsodinm
glutamate,

Carriers are useful in extending the flavor
compositions of this invention. Such car
riers do not appreciably affect the quality of
the flavor, but they frequently stabilize the
compositions and increase their shelf lfe.
Saccharides such as gum arabic are useful
for this purpose, as are mixtures of salts and
suitable carbohydrates such as karaya,
iragacanth, and carboxymethyleeilulose,

In formulating the edible compositions
according to this invention, a smali but
effective amoust of the flavor composition is
added to the food to impart a chicken,
turkey, duckling, pork, or other sweet-type
meat flavor. The novel flavor compositions
of this imvention will also enhance such
flavors in foods which already possess a
meaty Havor. It will be uadesstood that
the amount of flavor composition used de-
pends upon a variety of factors, and accord-
ingly, can vary over a wide range. The face
tors which defermined the amount of faver
composition of this isvestion to be used
iclde the intepsity of fHavor desred. the
specific resction niixture, 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 will be sub-
jected prior to consumption. The Ravor
composition of this invention can be added
o meat-confaining or ito meatiess foods.
For example, it can be added o beef, lamb,
pork, chicken, turkey, duckling, and the like,
or o gravies, ragouts, soups, fricassees,
spreads, dips, salads, pot pies, dressings,
sauces, pates, puress, snack products such as
crackers, and marinades.

Experiments similar to the foregoing ex-
amples demonsirate that no meat flavor
composiion is obtained when hydrolyzed

vegetable profein is refluxed for 4 hours in 65
an agueous medinm.

Similarly, a mixture of the following in-
gredients is blended with 400 parts of vege.
table shortening and 161 parts of sodivm

chloride : TO
Ingredient Paris by Weight
Gilutamic acid 3.14
Glycine 5.14
Beta~-Alanine 1.28 ]

The mixture is heated to a temperature of
about 275°F. over a period of approximately
& mivutes and then cooled quickly to abont
H00°F. Thereafter, 0.1 parts hexanal (509%), 8o
3.34 parts nuclectides and 0.12 parts diacetyl
are added. The resulting mixinre does not
posseas meaty flavor charvacteristics.

85
EXAMPLE V]

The following ingredients are refluxed for
four houss. The resulting mixture is then
aged for three days snd gum arabic added
therefo to provide a composition containing Y9
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
favor product,

Ingredient

L-cysteine hydrochioride
Hydrolyzed vegetable protein
Thisumine hydrochloride
Water

Taugine

05
FParis by Weight

154.70
332
336.50
10.06

"The flavor of this composition is decidedly
improved over that obtained when the pro-
cedure is repeated without using taurine.
When the foregeing procedure is repeated
utilizing the taurine at concentrations of 0.1,
4, 8 and 20 per cont by weight, similar results
are obtained.

100

103

110

EXAMEBLE Vil
The procedure of Example VI is repeated
wiilizing 172 parts of each of taurine and
L-cysteine hydrochloride, The resulting re-
aciion product has a beef Havor virtually
indistinguishable from the produet obtained
in Example VI when taurine is absent.

115

120
EXAMPLE VI

The procedure of Exaniple VI is followed
utilizing the following ingredients :

Ingredient Party by Weight 125
Taurine 3.52
Thiamine hydrochloride 352
Water 336.50
Hydrolyzed vegetable protein 154,70
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The resulting composition has very good
beef Havor characleristics, When the pro-
cedure is repeated cmiiting the hydrofyzed
vegetabie protein, again a good meat flwvor

5 compusition is cbiained.

Other ingredients may be added, before or
after yeaction to the pre-mix composiiions
of BExamples VI-VIII to impart special notes
to the product. For exampie, materials

10 such as phenylalanine, beta-alanine, pyruvie
acid, pyruvic aldehyde, phosphoric acid,
potassium  phosphate {dibasic), ammomuwm
phosphate (dibasic), and potassium chioride
may be emploved.

15

EXAMPLE I1X
The following ingredients are used to pre-
pare a beef bouillon cake:
20

Ingredient G Unit
Salt 1.50
Flavor conpositions of Example VIIT 0.50
Gelatin (180 bloom) ¢.49
25 Mono-sodium ghatamate 0.20
Brown culoring 0.01
Garlic powder 0,04
Pepper. ground 001
30 2.96

A houillon baving excellent beef flavor is
obitained.

35
EXAMPLE X

A chicken-flavored bouillon mix s pie~
pared by admixing the following ingredients:

a0 Ingredient Paris by Weight
Sult-fine 1.530

Muhto-Dexirin £.10
Monosadinm glutaimate Q.40
Vegetable protein hydrolysate 0.40
45 Ouion fiavor 0.37
Celery stalk powder 0.30
Celery seed powder 0.03
Garlic powder .02
White pepper powder 0.02
s Chicken flavor of Example IIE 0.50

1§ desired, coloring material can be added 1o
the foregoing mix fo obtain the desired
shade.

§5 A bouillon is preparcd irom the foregoing
compusition by adding 40 parts of boiling
waier to the mix and stirring o disperse the
ingredients. A bouillon having an excelleat
chicken favor iy obtained.

60

EXAMPLE X1
A mix for the preparation of chicken-
flavored gravy i prepared by blending the
65 following Ingredients

Ingredient Parts by Weight
All-purpose flour 3650.0
Cornstarch 120.0
Non-fat dry milk solids 80.0
Dextrose 40.0 T
Chicken flavor of Example IV 2700
Monosodinm glutamate 40.0
Quicn powder 160
Celery stalk powder 40
Chicken spice 8.0 75
About 9.7 parts of the gravy mix is
thoroughly dispessed in 100 parts of cold
water. The dispersion is then brought to a
boil and simmered for two runutes. A 80

gravy having an excellent chicken flavor is
obtained.

WHAT WE CLAIM IS 1

1. A process for preparing a product 3%
uselu! for Bavoring 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 or
nore of the following : 96

{a} adding to the above mixture, prior (o,

during or after said heating, a soyrcs
of one or more amino acids

{b} adding the resultant product to a food.

2. A precess according to claim 1, 93
wherein said source of amino acid is any of
one or more free amino acids or a protein-
aceous material. ,

3. A process according to claim 1 or 2,
wherein said source of amino acid is hydro-
Iyzed vogetable proteia,

4. A process according to claim 1 or 2,
wherein the source of amine acid is ome or
more frce amino acids at least one of which
is giveine, cysteine or glutamic acid,

5. A process according to any one of the
preceding claims, wherein based on the tetal
weight of the misture, from 0.025 to 90
weight per ceat of 2-aminocthabe sulfonie
acid, from 00325 o 30 weight per ceat this- 1Y
mine and up to 50 weight per cent of aming
acid source are reacted,

6. A process according to claim §
wheréin the repction is carried out in water
aad the 2-amincethane sulfonic acid con-
stitates from (.5 to 25 weight per cent, #ie
thiamine constitutes 0.5 to 10 weight per
cent, and the amino acid source constiintes
from 05 to 35 weight per oent of said ¥e-
action mxiue. :

7. A proesss according to any cne of the
preceding claims, where there is a vehiele
additionaily present during the seaction.

8. A process accordmy to claim 7,
wherein said vehicle conprises a triglyceride
{at.

9, A progess according o any one of the
preceding ciaims, wherein there s addition-
ally present in said reaction mixtufe =2
saccharids material. ’

1606

105

113

120
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130
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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.

1. A process aceording fo clabm 10,
wherein said heating is for a period of time
between 13 seconds and 6 hours,

12, A process in accordance with cladin 1
for preparing 8 product useful for flavoring
substantially as described in any of ths
Examples.

13, A product useful for flavoring when-
ever prepared by the process of any one of
the preceding claims,

A composition useful in producing
flavor compositions which comprises -
aminosthane sulfonic acid and thiamine.

13. The composition of claim 14, where-
in there is additionally present a source of
{Ne 0r more amino acids.

16. The composition of claims 14 or 18,
wherein the sowree of amino acid is any of
one or mote free amino acids or & protein-
acenns material,

17. The composition of claims 14 to §6,
wherein the source of amine add is bydro-
lyzed vegetable protein.

i8. The composition of claim 16, where-
in the source of amino acid is one or more
free amino acids at least ome of which is
glycine, cysteine or glatamic acid,

19, The eclevated temperature reaction
product of a mixture comprising 2-amino-
ethane sulfonic acid and thimmine.

20. The clevated temperaiure rsaction

wherein  there is a vehicle additionally
present in said pre-reaction mixture.

27. The reaction product of claim 26,
wherein the vehicle comprises water and the
Z-aminoethane  sulfonic  acid  constitutes 70
from 0.5 to 25 weight per cont, the thiamine
comstitutes from 0.5 0 10 weight per cont
and the hydrolyzed vrotein constitutes fromg
0.5 to 35 weight per cent of said pre-reastion
mixture all based on the weight of said 75
mixture,

28. The reaction product of claim 24,
wherein the 2-amincethane suffonic acid
constitutes from 0.025 to 96 weight per cent,
the thiamine constitutes from 0.025 to 50 80
weight per cent, the cysteine constitutes from
0 to 40 weiglht per cent, the glatamic acid
constitutes from § to 25 weight per cent, and
the glycine constitutes from 0 to 25 weight
per cent of sald pre-reaction mixture all 85
based on the total weight of pre-reaction
mixture.

28, The composition of claim 28, where-
in_there is a vehicle additionally present in
said pre-reaction mixture.

39. TFhe composition of claim 29, where-
in the 2-aminoethane sulfonic acid consti-
tutes Jrom 0.3 to 25 weight per cent. the
thigmine constitutes from 0.5 to 19 weight
per cent, the cysleine from 0 to 25 weight 95
per cont, the glyeine from 0.1 to 2.5 weight
per cent and the glutamic acid from 0.1 1o
2.5 weight per cent of the said pre-reaction
mixture all based on the total weight of said

94

3% product of & mixiure coniprising a source of pre-reaction mixture, HES
vee or more smipo acids with a component 31. The composition of claim 30, where-
which iy any of in the vehicle comprises a triglyceride fat.

{a} a mmigieve of 2-amincethane sulfonic 32. The eomposiiion of claim 31, where-

acid and thiamine in there s additionally present in said pre-

40 or (b) the elevated temperature reaction reaction mixture a saccharide material, 105
product of a mixture comprising 2~ 33, The composition of claim 25, where-
amincethane sulfonic acid and thia-  in there is additionally present in said pre-
niine. reaction mixture a quantity of cysteine.

21 The reaction product of claim 20, 34, An edible composition comprising a

4% wherein the souree of amine acid is any of food and the composition of claim 19, in an y1p
one of more free amine weids, or a protein-  amount suficient to impart flavor character-
aceous material, istics 10 said odible composition.

22, The reaction produet of claim 21, 35. An edible composition comprising a
wherein component (&) is smployed. foed and the composition of claim 26, in an

36 23, The reaction product of claim 22, amount sufficient to impart flavor chatacter- 115
wherein the source of amino acid #s hydro-  isiics o said edibie composition,
iyzed protein, 36. An edible composition comprising a

24, The reaction product of claim 22, food and the compasition of claim 29, in an
wherein the source of amino acid is one or  smount sufficient o impart flavor character-

35 more free amino acids at feast one of which  istics to said edible compaosition. 120
is glycine, cysteine or glutamic acid. 37. A flavowring composition in accord-

25, The reaction product of claim 23, ance with claim 10 substantially as herein-
wherein the 2-aminoethane constitutes from  before described with reference to any of the
0.025 to 90 weight per cent, the thizmine Examples.

60 constitutes from 0.025 to 50 weight per cent, For the Applicants,
and the hydrolyzed protein constitutes up to CARPMAELS & RANSFORD,

50 weight per cent of said pre-reaction mix- Chartered Patent Agents,
ture based on the total weight of said pre- 24 Southampton Buildings,
reaction mixture, Chancery Lane,

65 26, The reaciion product of claim 25, London, W.C.2,

Pumed for Her Majesty's Stationery Offiee by ‘The Tweeddale Press Lid, Berwick-vpoa-Tyweed, 1962,

Published at the Paiemt Office, 25 Southampion Buildings, Loadon,

W.C2, from which coples may be
obiained.
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COMPLETE SPECIFICATION

Process for the production of Seasonings with a Flavor
similar to Meat Extraet

We, Cory Propucts Company, a2 Corpora~
tion organized uvnder the laws of the Smte of
Delaware, Unified States of Americs, of 717
Fifth Avenue, New York, Stmte of New York,
United States of America, do hereby declare
the invention, for which we pray that a Patent
may be gramted to us, and the method by
which it is to be performed, to be particularly
described i and by the following state-
HIZAT !~

This invention concerns a process for pre-
paring scasonings, Havorings, condiments and
the lke having a tasie remarkably similar 1o
meat extract, and to the products so prepared.

Briefly, the process comprises reacting to-
gether amino acids, reducing sugars, angd a sul-
fonic acid.

More pasticularly, the present inventon
provides process for the production of season-
ings with = favor similar 0 meat eximact
which comprises reacting together, in an
aqueous medium, (2} an amine acid compenent
comprising amino acids other thun cysteine,
protein hydsolyzates, and mixeuses thereof; ()
a reducing sugar; and (<) a sulfonic acid com-~
ponent comprising lower amincalkancseHonic
acids as Dereipafter defined, sals of lower
a:;ﬁnaaikanasulfonic acids, and mixtures there-
of,

It is known thar upon heating amino acids
with reducing sugars the Maillard reaction
(also called the “browning reacrion™) takes
place, whereby not enly brown-colored melan-
oidins are formed, but, depending upon the
selection of the kind and quality of reactamts
and the reaction conditions, varicus favors
(¢.g. malt, caramel, chocolate, brezd, potate)
can be produced. '

A process for making z seasoning composi-
tion having & mear flavor has been described
in Specification No. 836,694, comprising
reacting cysteine (alone or in admisture with
other amino acids or a protein hydrolyzate)
with one or more reducing sugars. It has been
believed that the presence of cysteine in the

{Price 45. 6d.)

reaction mixture wis necessary to the produc-
tion of a product havisg a pronounced meat
Bavor,

We have now made the unexpected discov-
ery that products having a pronocunced meat
favor, which are practically indistinguishable
from nawral mear cxiract, can be prepared
by reacting an amino acid other than cysteine,
or a cysteine-free mixture of amine acids or
protein hydrolyzate, with one or more reducing
sogars, in the presence of 2. lower aminoatane-
sulfonic acid or salt of such acid. By the term
‘lower amincalkanesulfonic acid’ is meant an
anrinoalkanesulfonic acid containing a total of
not more that § carbon atoms.

Prefecrably, from the standpoint of avail-
ability, the sulphuric acid component is taur
ine, {aminoethyisuifonic acid,

NHL.CH..CH..SOH};

tautine  occurs naturally in many  food-
stuffe such as mear, fish and cheese, and
is found in natural meat extract in the propor-
ton of abour 1.2% w 1L.3% by weight, dry
basis,

As the amine acid component a single amino
acid or its salt can be used; we have found
ghutamic acid and its salts (e, monosodinm-
glitamate) to he particularly effective.  Also,
mixtures of 1wo or core amine acids (or saits)
or 2 protein hydrolyzate (which is, of course,
essentially 2 mixture of amine acids), can be
used, Hydrolyzates of either animal or vegeta-
ble protein are effective in the process of the
invention; we have used, for example, hydroly-
zates of casein, meat fowr, wheat gluten, comn
gluten, and defatted soy grits with excellent
results, The hydrolyzates can be prepared by
any of the methods known in the art, e.g. by
acids hydrolysis of the prowin followed by
newtralizadon, clarification and decolorizarion.

It should be emphasized thar no cysteine
is present in our reaction mixtures; despite the
absence of the compound which has heretofore

Motif Exhibit 1150, Page 780 of 1599

50

55

&

T0

15



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

2 1,148,449

Ut

1G

r—
L%{]

20

25

30

35

40

45

55

60

heen though to be essential to the development
of a ment Savour, the products of our process
have a pronounced, full-bodied reeat flavour
practically identical with that of natural meat
extract.

The particular reducing sugar o SUgars arc
not critical, but we prefer to use one or more
pentoses of a mixture of one or more PEntoses
with ope or more hexoses, The fellowing
sugars have been found eminently suitable:
arabinose, dextrose, fructoss, 2 lactose; ribose,
and xylose.

The reaction should be conducted in an
agueous medinm. Preferably, the ratie (by
weight) of sulfonic gcid component to
reducing sugar compoment s within the
range of 171 to 173, The sulfenic acid
component should be present in an amonnt be-
sween about 1%, and 5% (by weight) of the
total amino acid component phus the reducing
sugar component, Preferably, the reaction 18
conducted at & temperature between about 60
and 110°C. and a: a pH within the range of
shout 4 to abeut 7. The reaction should be
condueted o completion, that is, until all of
the reducing sugar component has beep react-
ed. The end point can readily be determined
by testing the reacted mixture for free reduc-
ing sugar.

Additional materials, paticularly com-
pounds which are present in natural meat ex-
tract such as succinic acid, lctic ecid, and
phosphates, can advantageously he added
either befors or after the yeaction in order to
“roumd off” the full-bodied flavor of the final
product.

The products resuking from the reaction are
in liquid form; they can be usad as favorings
or seasoning in this form, or can be concentrat-
gd (a5 by evaporation) to pastes of dehydrated
fas by wvacuum- of spray-drying) to dry
powders, The products have an excellenr full-
bodied meat flaver, practically identical to that
of natuzal mieat extract; when added o food-
stuffs such as soup or food preparations con-
taining meat or fish they hmpare a delicious
meat Havor, snd greatly enhance any meat
flavors which are already present in the food-
stuff.

The following examples will illustrate the
practice of the invention. They are presented
for illustrative purposes only, and ave not in-
tended %o Hmit the scope of the invention.

HxamprE 1

250 grams of & protein hydrolyzate {ob-
tained by the acid hydrolysis of casein) having
a dry substance content of 407 and a pH
of 5 1o 6 was mized with 75 grams of mono-
sodiumglutamate, 6 grams of xylose, 3.2
srams of taurine, and 120 grams of water. The
mixture was heated at 80°C. and reacted at
this temperature for 15 to 20 hours. After this
period, the mixtare was gnalysed for free xyl-

ose, and none could be detected, The brown
liguid resulting from the reacrion had a pleas~
ant taste similar to meat extract. The product
was evaporated to a paste weighing 220
grams. The evaporation caused no deteriora-
tion in the flavor of the product.

RxamMPLE 2

250 grams of a prowin hydrolyzate (ob~
tained by hydrolyzing wheat gluten} was
mized with 120 grams water, 2 grams zylosg,
1 gram dexivose, and 2 grams taurine, The
mizture wis boiled for 5 hours under reflux.
After this period, no reducing sugars vould be
detected in the mixture by analysis, indicating
hat the reaction had gone to completion, The
product had a delicious mear flavor, baredy dis-
tinguishable from natutal meetr extract, The
product was then spray dried to 2 dry water~
soluble powder, The dehydration had no ad-
verse effect upon the favor of the product.

EasMpLE 3
75 grams of sodium glutamate was dissolved
in o ml. of water, and 3 grams arabinose,
3 grams dexirose, and 3.5 grams taurine were
2dded to the solution. The reaction vessel was
sealed and the contenty heated to 110°C. for
shout 3 hours. The resultant iquid had a taste

remarkably similar to naioral meat extract.

ExaMpPLE 4

This example demonstrates the importance
of sulfonic acid component to the development
of g pronounced meat flavour, and also shows
the advantages of adding additionsl materials
which occur naturally in meat extract.

The following materials were added to 150
grams of water: 250 grams protein hydroly-
zate (obtained fram defatted soy grita), 43
grams potassium phesphate, 30 grams lactic
acid, 3 grams succinic scid, 6 grams xylose,
and 75 grams sodfum ghitamate, The solution
was adjnsted to a pH of about 5 to 7, and
Heated at 90°C., for about 26 hours. The pro-
duct had & good, but mild, taste. The example
was repested except that 3.5 grams of taurine
was added to the reaction mixture, The resait-
ant product had a very pronounced fall-hodied
meat flavor, which was barely distinguishable
from natural meat extract. The product was
evaporated to obtain 2bout 310 grams of paste;
the evaporation had no adverse sffect upon the
delicious flaver,

EXAMPLE 3

250 grams of a vegetable protein hydrolyz-
ate, 75 grams glutamic acid, 3 grans ribose, 3
grams dextrose, 2.6 grams succinic acid and
3 grams taprine were dissolved in 200 grams
of waser. The soltion was adjusred to a pH
of ahout & and heated at 90°C. for about 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 I8 —

1. Process for the production of sessonings
with a flaver similar to meat extract which
coraprises reacting together, in an aqueouns me-~
dium, (4 an amino actd component comprising
amine acids other than cysteine, prowein hydro-
lyzates, and mixtures thereof; (b) a reducing
sugar; and {¢) a sulfonic acid component com-
prising lower aminoalkanmesulforic acids as
hereinbefore defined, salss of lower aminoal-
kanesulfonic acids, and mixtures thereof,

2. The process of claim 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 & cysteine-free pro-
tein hydrolyzate.

4. The process of daim 1, 2 or 3, wherein
the reducing sugar is & pentose or 8 mixture
pentose and a hexose.

5. The process of any of claims 1 to 4,
whereln the sulfonic acid compenent is vaurine,

6. The process of any of claims 1 o 5,
wherein the sulfonic acid component is present
in an amount of from 1% %o 5%, by weight,
based on the total weight of the amino acid
component and the reducing sugar, and the
ratio of sulfonic acid component to reducing
sugar is from 1/1 1o 1/3 by weight,

7. The purposc of any of claims 1 to 6,

wherein the reaction is carried out ap a pH
of from 4 to 7 and at a1 temperature of from
60 10 110°C,

8 The process of any of claims 1 to 7,
wherein additional ingredients which are pre~
sent in nataral mest extract sze added ro the
mixture before or after reaction,

8, The process of clim 8 wherein said addi-
tional ingredients comprise succinie acid, lactic
acid or a phosphate or & mixture thereof.

10, The process of any of claims I 10 9,
inclading the additienal step of concentrating
the product resulting from the reaction to the
form of 1 paste.

11, The process of any of claims 1 to 9,
mcluding the additional step of dehvdrating
the product resulting from the resction to a
dry powder,

12, Process according to asmy of claims 1
to 11 for the production of seasonings with
a flavor similar to meat extract, substantially
as herein described with particular referance
to any one of the specific examples.

13. The product obtzined by the process of
any of claims 1 w 12,

STEVENS, LANGNIR, PARRY &
ROLLINSON
Chartered Patent Agents,
Apents for the Applicants.

Printed for Ier Majesty’s Stationery Office by the Courler Press, Leamington Spa, 1963,
Published by the Patent Office, 25 Sonthampton Buildings, London, W.C.2, from which
copies may be obtained.
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COMPLETE SPECIFICATION,
Poultry Flaver,

We, Cuas. Prizer & Co., Inc, a Corpora-
tion organized under the laws of the State
of Pelaware, Uniled States of America, of
235 East 42nd Sireet, New York 17, State
of New York, United States of America,
do hersby declare the imvention, for whick
we pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particulardy described In and
by the following statement—

This invention relates to & new and useful
method for making flavoring composiiions.
Muore particularly, it is concerned with a
process for the preparsiion of a svathetic
chicken flavor comprising supars, amino
acids, vegetable protein  hydrolysates. 5%
ribonucleotides, and monosodium glutamate,
which is useful in impariing a chicken favor
o foods. The commercizlly-available
chicken-flavor exiracis used in flavoring
foods auch as gravies and soups are obtained
by 3 thme-consuming and generally expen-
sive process. Most chicken-flavor extracts
contain a dehydrated chicken meat along
with various spices and fillers.

The price of the chicken-flavored extract
tends o fuctuete with the season of the
veur and the competitive demand for poultry
for table use. Similar Suctuations ave ob
served in the guality of the exiract. It has
now Been found that by use of the process
of this invention, it is possible to obtain
chicken-flavored extracts which have uni-
formly, high quality at a cost that does not
vary with the season or availability of poul-
try. This is accomplished by replacing the
usual chicken-flavor extract with composition
prepared from commercialty-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.

We have surprisingly found that the syn-

|3

S,

thetic chicken-flavor compositions of ¢his
invention have a taste and aroma of the
natural chicken favor and are suitabls for
flavoring gravies and soups. K is most im-
portant, in order to obfin a commercially-
acceplable product, thai every nuance and
fiavor note of patural poultry flavor be re-
produced in a synthetic poultry flavor ex-
actly as it is tagted and smelled in the natural
product. While a beefflavor exlmet can
have a slightly stronger taste or a slightly
saltir tasie than natural beef flavor, a
chicken flavor cannot and still be commer-
cially accepteble. A chicken-flavored extiact
must have a certain mildness to be aceepiable
and yet refain Hs chicken flavor, This mild-
ness cannot be abtained by merely diluting
# strongly-flavored exiract. It is inherent in
the poultry-flavor itself, ¥t was thercfore
most unexpecied that we found that by
blending certain ingredients in the proper
amounts, we obidised a commercially-
aceeplable chicken Havor that serves as a
substiture for natural chicken flavor without
the addition of spices, or flavor modifiers.
It is known that a flavor such as that of
roast beef, boiled beel, roast pork is abtained
by reacting a monosaccharide such as hexose
or pentose with cystine or cysteing in tha
presence of water at an elevated temperatore.
The teachings of Morion, et al,, 1.8, Patent
2934437 are illustrative thercof. We have
surprisingly found that by combining a hex-
ose or pentose with water, cysiine or cys-
teine, and a particular amount of glycine,
and thereafter neutralizing the mixture and
heating at an elevated temperature, we ob-
tun & cistinet clucken flaver extract.
Broadly, this invention iz a method for
making a chicken-flavored comgosition
which comprises mixing in an  gqueous
medium g hexose or pontose monosaccharide
or wmixtures thereof, cysteine or cystine or
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maixtures thereof, and glycine in an amount
to provide from 0.05 to 0.5 part per part by
weight of the total mixiure; peutralizing 10
a pH of 6.5 to 7.5 and thercafter heating at
from 70 to 100°C. for from 10 minutes to
4 hours,

Also inchuded is the above-described pro-
cess where the hexose is dextrose and the

eniose is arabinose.

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 is the
method for making a chicken-flavored com-
position  which comprises mixing in an
aqueous medinm, dextross, arabinose, Cys-
teme and glycine in an amount o provide
from 0.05 fo 0.5 part per part by weight
of the total mixture, neutralizing to a pif of
65 to 7.5 and thercafter heating at from
about 90 to 100°C. for about 2 hours; cool-
ing and thereafter adding to the chicken-
flavored product

(a) from 2 to 15 parts by weight of mono-
sodium gluamate,

(b) from 3 to 1§ parts by weight of vege-
table protein hydrolysate,

{c) from 1 to 4 parts by weight of sucross,
and thereafter heating to 70—75°C. for 1
1o 4 hours.

Furthermore, this invention includes the
aforcsaid method wherein the chicken flav
ored composition is cooled and Blended with
from 0.2 to 13 parls of edible fat and from
0.01 to 0.1 part by weight of a 50:50 by
weight mixiure of disodium inosinate and
digodivm guanylate, based on the weight of
chicken-flavorsd product and then heating
o from 50 to 55°C. for from 10 to 30
minmHes.

‘The ingredients of the above-mentioned
procosses are readily obtaingble either com-
mercially, or by synthesis.

The monosaccharides used in this inven-
tion may be a pentose or a hexoss or mux-
tures of both, Hiustrative pestoses arc
ribose, arabinose and xylose; llustrative hex-
oses are glucose, fructose, galactose and
RIARNOSE.

The term “vegetable protein hydrolysate™
as used herein contemplates artificial digests
of protein derived by acid, enzymatic or
other hydrolysis of vegetable proweins such
as the mixture of plant profeins occurring m
cereal graing, especially wheat, and knowa
as gluten. The said protein hydrolysates,
which are frecly available conumercially,
gomprise the constituent aming acids repre-
senative of the source prolein. A parucu-
larly nseful hydrolysate is that made by the
Nestle Company and seid under the trade-
panie Maggl 3H3 Paste.

The term "‘physiologicaliy-acceptable salts™

as used hercin contemplales non-toxic alkalt
metal, atkaine earth metal and organic base
salts of S--ribonucleotides, of whicl nosine-
5t.phosphoric acid also well kaown in the
art as mosinic acid, is a member of special
importance, and glutamic acid. Particular
mention is made of the sodium and calcinm
salts, which are desirable because of their
ready availability and low toxicity. Also
important are the potassivm salts, the am-
monium salis and the salts with glycine and
other non-toxic organic bases.

1t has been fourd that, in addition to,
or in place of inosinic acid, other 5*-ribo-
nucleotides may be employed in the prac-
tice of the instant inveption. o this connec-
tion, special mention s made of certain 5
ribonucicotides derivable from a commosnly
employed source of inosinic acid, namely
yeast ribonucleic acid:  cytidine-5'-phos
phoric acid, uridine-5*-phosphoric acid and
guanosine-5*-phosphoeric acid, this latier sub-
stance commonly iy referred to as guanylic
acid.

By the term “chicken-flavored product”
used herein and in the appended chims is
meant the chicken-favored composition ob-
tained by mixing the hexose or penfose
moncsaceharide or mixtures thereof, the
cysteing or cystine mixtures thereof, walsr
and glycine; neutralizing to a pH of 6.5 to
75 angd thereafier heating at from 70 fo
100°C., for from 10 minutes to 4 hours.

Tt is critical to this invention that the
hexoss or pentose monosaccharide or mix-
ture of hexose and pentose monosaccharide,
the cystine or cysteine or mixiure of cystine
or cysteine, and the glycine, be mixed with

water and nemralized fo 2 pH of 65 10 7.5

prior to heating at 70 to 100°C. for from
10 minutes to 4 hours, in order to obiaig a
chicken-flavored product. When the glycine
is not added or when the mixture is not
neutralized a nondescript tasting composi-
tion is obtained.
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For the practice of this fnvention when

vegetable protein hydrolysate is added, it is
important to maintain the ratio of vegetable
protein hydrolysaie o “chicken-flavored pro-

duct as disclosed herein and as set forth in

the appended claims. I mere than 13 parts
by weight of hydrolysate per part of chicken-
flavored prodact is used, then the pouliry
taste is not as pronounced. Also, in the prac-
tice of this invention when 2 3*-ribonuclco-
tide is added, it is very desirable to main-
tain the ratic of 3tribonucleotide o meal-
favored substance as disclosed hereln. K
more than 0.1 part by weight of the said
nucleotide is present for cach part of the
chicken-favored product, the economic ad~
vantage of the Instant invention is dim-
inished.

As will be exemplified hersinafter, the
flavoring compositions ars 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 puuitry exfract, a ceriain amount
of adjusiment in the concentration may be
needed depending omr individual preference
and the nature of the final product in order
to arrive at the most desirable flavor or
essence, These adjustments are well within
the ability of those skilled in the art and,
as i obwtous, the need for such adjustments
by the conswmer is largely obviated by pro-
viding a synthetic mixture of this invention
with a flavoring strength equivalent to that
of pouliry exiract, Such a composition can
readily be made by svitable selection of con-
centrations and will be cxemplified herein-
after.

¥ will be obvious {0 those skilkd in the
art of cookery, that the addition of suitable
spices to the chicken-flavored composition
prepared by the method of this invention or
it foods prepared by wilization of the
composition, will result I turkey, duck,
Cosnish hen, goose or pheasant-like tastes
depending on the spices used and their
amouns.

The present invention, in onc of its enm-
bodiments especially wuseful to prepare
chickenJflavored gravy with roast chicken
flavor and odor, contemplates the process
as described above wheren for each part of
the said meat-flavored substance there is
provided from about (.5 to about 15 paris
of edible fat.

As will be exemplified, to obtain the afore-
mentioned chicken-favored product &t 18
necessary to heat the ingredients st from 70
to 100°C. for a period of from about 10
minotes 1o 4 hours. As will be obvious to
those skilled in the art. the higher the tem-
perature chosen, the shorter the time re-
gired ic obtain an adeguate flavor,

With respeet to the edible faci, both
animal and vegstable fats may be used, For
example, chicken fat and beef fat, margaine,
hutier and safflowsr off and coconut off can
be employed. While the reactions leading to
roast meat odor and flavor are not clearly
understood, the heating together of the mix-
fure with fat uader these conditions leads {0
a very pleasing product, different from that
obtained when fat is not presest,

The amount of edible fut can be varied.
Based on the chicken-flavored substancs, for
example, there can be used from 0.5 to 13
parts of fat per part of chicken-flavored
modhuct.

A specific embodiment of this invention
comprises heating in admixture z compound
selecied from hexvse and pentose mono-
saccharides, or mixtures thereof, snd pre-
ferably dextross and arabinose to obtain the
optimum in pouliry favor, with cystine or
cysteine or mixtures thereof In the presence

of water, adding for cach part by weight
of the mixture, glycine in an amouvnt to pro-
vide from 005 to Q.5 parts by weight. The
cystine or coysieine, monossccharides and
glycine are added to the water and the pH
is adjusted to an acklity of from 6.5 to 7.5
The zolation is then heated at from 70 to
160°C, for {from 10 minutes to 4 houwrs,
and preferably from 96—100°C. for about
2 hours to obtain the best tasting produet,
ceoled to about room temperatuwre and an
amound of water about equal to the weight
of the mixture is added. The acidity of the
mixture is readjusted to pH of from &5 to
7.5 and preferably about 65 o 70 t
obtain the optimum chicken flavor, To the
mixtwre is added from 2 to 15 parts by
weight of glofamic acld or & physiologically-
acceptable salt thereof, for each part of
chicken-flavored product. The gluiamate salt
may be added to the solution prior to

nentralizing and heating in  order o
reduce the amount of alkali requived
for ueuiralization. However, in  order

t> obtaln a good poulry flaver only
about 0.2 parl per part of meat-Havoured
substance should be so wsed. The remainder
being added after neuiralizing and heating,
To the cooled mixture is added for cach part
of chicken-favored product from about 3 to
15 parts by weighi of vegetable profein
hydrolysaie and from about { 1o 14 parts
of sucrose. The resulting mixtuve is heated
at 70-—=75°C, for 1 fo 4 hows, cooled to
about 30°C., and from 0.2 to 13 puris of
edible fai and from 0.0 to 0.1 part of a
S-ribonucleotide selected from inosinic acid,
guanylie acid, mixtures thercof and their
physiclogically-acceptable salts, for each part
by weight of meat-flavored substancs, is
added. The mixturs is stivted for about 15
minttes at S0—55%C, and bhettled. Alter-
natively, the edible fat may be added prior
to heating at 70—72°C. However, (he 53-
ribonucleotide is preferably added after heat-
ing to avold decomposition.

ExamprE 1

A chicken-flavored composition is formed
by adding to a 2-liter, 3-necked Hask fitted
with 1 meochanical stirver, thermometer and
reflux condenser, 60 ml. water, 130 grams
L-cysteine hydrochloride, 6.7 grams glycine
hydrochloride, 10.8 grams dextrose aud 8.0
grams L.arabinose. After the addition of
gach ingrediont the mixture is stirred to dis-
sobve the ingredient before the next ingredi-
ent is added. The total time {0 prepare thig
solution is about 30 minuies. The solution
s adjusted to pH 7.0 by the addition of
about 10 mi 509 agueons sodium hydrox-
ide. Fhe sobwtion i then heated to 50—
955C,, for 2 hours. Afier cooling to 20—
255C, 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
resuliing composition has a poultry taste
and aroma reminiscent of roast chicken.
Sintilar results are obizined when L-cysteine
hydrochioride is replaced with L-cysteine,

T-oysting, Lecystine hydrochloride or a mix-

ture of L-cystein and L-cystine.

Exanmers 11
Ta a 2-liter, 3-necked flask fitted with
mechagical stirrer, thermometer and reflux
condenser is added the following ingredients:

waler 60 ml

L-cysteine hydrochloride 13.0 grams
glycine hydrochloride 6.7 grams
dextrose 10.8 grams
L-arabinose 8.0 gramas

The solution is adjusted to pH 7.0 with
10 ml of 50% aqueous 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:

SUCTOSS 166 grams
vegetable protein hydrolysate

{(VPEH) 550 grams
monasodivm gluatemate

(MSG) 30 grams -

The resulting solution is heated at 70—
F29¢ for 4 hours. It is then cooled to 50°C.

and 45 grams rendered chicken fat and 1.5

grams of a 50/30 mixture of disodivm ino-
sinaic and disodiwm goanylate ave added
with stirring. The product is hlended for 15
mimsies at 30—-359C. and packaged in glass
bottles. The composition has an excellent
chicken flavor and ig suitable for Havoring
gravies and soups.

Exawrrr HIL

Chicken-flavored compositions arg pie-
pared by the procedure of Example L sub-
siituting for the dextrose the following
hexoses: galactose, mannose and fructose;
and for the arabhinose the following pentoses:
ribose and xylose, Substantially the same
results are obtained.

Examrie IV

Chicken-flavored compositions are prs-
pared by the procedure of Example H sub-
stituting for the mixture of disodium inosin-
ate and disodium guanylate: dipotassivm
inosinate, calcium inosinate, diammoninm
inosinate, inosinic acid or guanylic acid.

Similarly, chicken-flavored campositions

ars prepared according to the procedure of
Example I when glatamic acid, monopotas-
sium glutamate, mogecalcium  diglutamate
and monoammonium gluatmate are sub«
stituted for monosodium glutamate.

. ExaMpie V

The procedure of Example II is repeated.
substituting for the rendered chicken fat, an
equal amount of coconut oil. An eminently
satisfactory chicken-flavored composition is
obtained.

Simnilarly, when margarine, in an amount
equal to the amount of rendered chicken fat
in Example 11, is substituted for the chicken
fat, a chicken gravy base is obtained.

ExampLE VI
in a 2-liter, 3-necked fask fitted with
mechanical stirrer, thermometer, and reflux
condenser is added the following ingredients:

water 60 mk

L-cysteine hydrochloride 13.0 grams
elycine hydrochloride ©,7 grams
dextrose 16.8 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 abowt 2 hours,

“After cooling to 20—23°C, 100 ml of

water i3 -added -and the acidity is adjusied
to pH 6.8 with 1IN sodium hydroxide solu-
tion. With the stirrer on, the foliowing
fngredients are added:

SuCross ) 166 grams
vegetable protein hydrolysate 550 grams
monosodium glotamate 513 grams

The resulting solution is heated at 70—
7200, for 4 hours. It is then cooled at 30°C,
and 45 grams coconut oil and 1.5 grams of
a 50/50 mixiure of disodivm inosinate and
disodium guanylate are added with stirring.
The prodact is blended for 15 minutes at
50--55°C, and packaged. The resoliing com-
position is an excellent chicken gravy ot
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chicken soup base. Similarly, when the 45 1pg°"

grams cocomut oil are added prior to heat-
ing at 70—72°C., .an excellent chicken-
flavored composition is obtained.

o Examrere VH
When the procedure of Example Il s
repeated, substituting different proportions
of certain ingredients ag set forth in Table L,
satisfactory chicken-flavored compositions
ars obtained.
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