(12) STANDARD PATENT (11) Application No. AU 2010281832 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)
(87)
(30)

(31)

(43)

(44)

(71)

(72)

(74)

(56)

Title
A flavour active composition

International Patent Classification(s)
A23L 1/227 (2006.01)

Application No: 2010281832 (22) Date of Filing:  2010.07.07
WIPO No:  WO011/018280

Priority Data

Number (32) Date (33) Country
09167771.6 2009.08.13 EP
Publication Date: 2011.02.17

Accepted Journal Date: 2015.04.30

Applicant(s)
Nestec S.A.

Inventor(s)
Davidek, Tomas;Blank, Imre;Hofmann, Thomas;Schieberle, Peter

Agent / Attorney
Shelston IP, L 21 60 Margaret St, Sydney, NSW, 2000

Related Art
GB 1232719
US 2002/0090733
WO 1998/042208




wO 2011/018280 A1 |} NN 000 00O 0 O 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

—
P | 00 0O A 000 O O A

(19) World Intellectual Property Organization Zxf
International Burcau @)l

(43) International Publication Date (10) International Publication Number

17 February 2011 (17.02.2011) 7’ WO 2011/018280 A1

(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
A23L 1/227 (2006.01) DZ, CC, CL, LG, LS, FI, GB, GD, GL, GlI, GM, GT,
. . HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(21) International Application Number: ‘ KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
PCT/EP2010/059683 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(22) International Filing Date: NO, NZ, OM., PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
7 July 2010 (07.07.2010) SE, 8G, 8K, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Filing Language: English

_ (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KF, LR, LS, MW, MZ, NA, SD, SL, $Z, TZ, UG,
09167771.6 13 August 2009 (13.08.2009) EP ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(71) Applicant (for all designated Siates except US): CL, TS, FI, FR, GB, GR, IIR, IIU, IT, IS, IT, LT, LU,
NESTEC S.A. [CH/CH|; Avenue Nestlé 55, CH-1800 LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,
Vevey (CH). SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

(72) Inventors; and GW, ML, MR, NE, SN, TD, TG).

(75) Inventors/Applicants (for US only): DAVIDEK, Tomas Declarations under Rule 4.17:
[CZ/CH]; GrandRue 15, CH-1410 Correvon (CH).
BLANK, Imre [DE/CH]; Sentier de Courtaraye 2,
CH-1073 Savigny (CH). HOFMANN, Thomas [DE/DE];

— as fo applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(i))

Malvenweg 23, NEUFAHRN 85375 (DE). SCHIEBER- —  as fo the applicant’s enfitlement to claim the priority of
LE, Peter [DE/DE]; Fuchsfeld 12, 85406 Zolling (DE). the earlier upplication (Rule 4.17(iii))

(74) Agent: THOMAS, Alain; Avenue Nestlé 55, -, CH-1800 —  of inventorship (Rule 4.17(iv))
Vevey (CH). Published:

(81) Designated States (unless otherwise indicated, for every —  with international search report (Art. 21(3))

kind of national protection available): AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BI1, BR, BW, BY, BZ,

(54) 'Title: A FLAYOUR ACTIVE COMPOSITION

rubber rubber
25 2.5

caramel-like< Y pungent caramel-lik&\ pungent

sulfurous sweet sulfurous

popcorn-like

swealy popcom-like sweaty

Y.

roasty

earthy spicy earthy spicy

meat-like

roasty meat-like

chicken-like

chicken-like
Multi step approach
Step 1: Mix 1 - Glc/Glu, pH 7, 100°C / 30 min
Step 2: Mix 2—Cys, pH 9, 100°C /6 h Single step approach
Step 3: Mix 1+ Mix 2, pH 7, 100°C / 120 min Step 1: Mix 1 - Glc/Glu/cys, pH 7, 100°C 7 120 min

(57) Abstract: The invention concerns a flavour active composition obtainable by a multi-step reaction comprising a first reaction
between an amino compound and a carbonyl compound to obtain a first mtermediate reaction mixture, a second reaction with a
second amino compound alone or in combination with a carbonyl compound to obtain a second intermediate reaction mixture,
further separate reactions with another amino compound alone or in combination with a carbonyl compound to obtain further in-
termediate reaction mixture, further separate reactions with compounds from other chemical classes such as alcchols, phenolic
compounds, ¢poxydes or organic acids and combinations thercof leading to suitable intermediates, a last reaction comprising a
mixture of all the preceding intermediate mixtures alone or in combination with amino and/or carbonyl compounds 1o obtain the
final flavour composition.
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A FLAVOUR ACTIVE COMPOBITION

FIRLD OF THE INVENTION

The present invention concerns a flavour active composition, a8
wall as its use im food and petfood and the process for its

preparation.

BACKSROUND

The Maillard reaction is a complex network of resactions that

L

»

alters Jmportant food attributes such as flavour, oolour,

I
matriction value, antioxdidant properties, stc. It is used by the
food and flavour industry to gsnevate flavour during processing

{in-process flavour gensration)! and to produce progssg/veaction

&
flavours. Howsvelr, the control of the Maillard rsaction iz wvery

challenging as the cowposition of the reaction products (both

{3

gualitative and  guantitative] strongly  depends O the

o
£k
o

action/provessing conditions asuch as Cewmperature, btime, pH,

<

v bype of reactants ete. The contrel of the flavour

e

water activi
generated during the Malllard resciien is sven mors challenging
a8 Lhe odorvants ave genevally formed by side veactioms and in

very low yields. Increasing the vield of ksy odovants through

<

.,

betier reaction control would significantly dmprove the flavour
guality of thermally processed foods and/or process flavours as
wall as the cost efficiency of flavouy precursors systems. The
Maillaxd veaction together with lipid oxidation plave an

assential vole in the flavour gensration during food processing,

and in production of progess flavours. In a common approach, the

procesy flavours arve prepared by wmixing of all the ingredients

at onaos  while :@plying the optimiged reactio conditions.
However the optimissat of the reaction conditions is genevally
an issue, because [lavouy compounds are ty@iraiiy formed by gide
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Several intermediateg are often necesgary to form a gpecific

wd 3 P

Flavour compound. In many cases, the optimal reaction con
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or the gensration of one growp of intsrmed:
or not even suitable for the generation of other groups of
intermediates. However, formmation of all intermediat is
gggential. If one oy geveral intermediates are wmisging

formed in low amcunts, the formation of the flavour cowpound is
Iimited or inhibitsd. This ig often the cage, when the Maillsrd
reaction ig performed in one  step. In this  appreach, the
reacticn condibions must  permit  the formation of all the
intermediates. As a consegquence, the reaction conditicuns ave nob
optimal for the generation of individuwal interwedistes which

results in low vields of flavour compounds {odorants, tastanis).

Low vields of flavour compounds together with high prices of
sertain precuracrs often hinder the broader use of flavour
recursorg during  food procesging and in the production of
process flaveurs. Thers is thus a need to snhance the conversion

af flavour precuracsys into flavour asctive compounds to improve

any discussion of the prior art throughout the specification
should in no way be considered as an admigsion that such prioy

= - v, ot x e o B -~ kS : os oy 3 3 S <
art iz widely known or forms part of common general knowledge in

It dg an okject o©f the present invention Lo overcoms or

amelicrate at least ons of the disadvantages of the pricr art,
t

an object of a preferred ewbodiment of the invention is

provision of a means for gensration of flavour active cowmpounds
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in two or wmore steps as an altewnative approach to thant using

§u
L&}

only ong reactilon step. This new approach consists in controlled

WA LT

formation of interwediates in first stepis) foliowed Dby

formation of flaveour compounds in follow up step{s).

This could bs achieved by gperforming the reaction in several
ateps ag opposed to ome gtep reaction. The coongept can be
applied to prodess flavours but also to foods, petfoods and

% g e sy e
DeveEradges.

STATEMENTS OF THE INVENTION

According to a first aspsch, the ilnvention provides a method of
preparing & flavour active composition comprising:

@i preparing one oy more intsrmediate reaction mixturss,
whare each intermediate rsacotion mixitureg is sepavately prapared
by yeagting sn amino compound with a carbonyl compound undey

rhe

- miztures having a desired

3

one  or more  intermediate reactior

In} combining the one or more intermediats reaction
mixtures and reacting them with an aminoe and/or carbonyl
compound under reasction conditions selected and controllad to

give the flavour active composition having a desired flavour

Sceording Lo & gecond aspscot, the dovention provides a flavour
active composition prepared acecording to the method of the first

asgach,

According to a third aspect, the dinvention provides a food or
pet food prepared using a flavour active compogiticn of the

gecond aspeci.
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Unless the cantext clearly reguires cotherwise, throughout the

degceription and the claims, the words “conprisge”, “comprising?,

[
T

i the like are to be construad in an Inclusive sengss &

3

sy

opposed to an exclusive or exhaustive senss; that iz to say, in
the sense of “including, bub nob limited to?.

The present dnvention concerns a flavour active composition
chtainable by a nulti-step reacticon comprising

- a firet reaction betwesn an awnino compound and a cavbonyl
compound to obitain & fivst intermediate reaction wmixbure,

- & second reaction with & second amine compound alone oy in
combination with & garbonyl compound to obtain a second
intermediate veaction mixture,

- further separate reactions with ancther amine compound alone
or in combination with a carbonyl compound to obtain further
intermediate yeaction mixturs,

~ further geparate reactions with compounds frowm other chemical

clagges  guch  as  alcochels, phenolic compounds,

if:!
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w2
<%
&
0
O
[

crganic acids and combinationg thereof leading to suitabls

=

intermedis

!..
i
pas
10
o4

- & lash reaction comprising a wmixture of all the precading
intermediate mixtures alone oy in combination with aminoe and/or

carbonyl compounds to obtain the final flavour conposition.

-
o
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One step reaction:

Pi|+|P2|+|Ps +”__+Pn — | F,

Weakness: Only one set of reaction conditions can be used

Multi step reaction:

Controlled intermediate formation

Pil+|Py| ——| |4

P

v
o

Pn

v
>

41| +|lo| =—a]ls

Conversion of intermediates to flavour

I3 | + +

> | Fq

In

Benefit: Different reaction conditions may be applied for each reaction step to
enhance the formation of specific intermediates (l1-1,) from individual precursors
(P+-Py) and of the desirable flavour compounds (F) from Intermediates.

The advantage of this multi step reaction process stems
from the fact that different reaction conditions may be
applied for different reaction steps. Consequently, each
reaction step may be optimised for generation of a specific
intermediate or group of intermediates. This leads to
improved yields of individual intermediates as compared to
reaction in one step, namely when the different
intermediates regquire different reaction conditions (e.g.
I, requires low pH and short reaction times, whereas I,
requires high pH and 1long reaction times). Apart the
optimisation of the reacz-ion parameters for each

intermediate, the multistep approach also permits the



10

15

30

WO 2011/018280 PCT/EP2010/059683

cptimisation of reaction conditions for the conversion of
intermediates into flavour active compounds. Contrary to a
ocne step reaction where the optimisation of the reaction
parameters must be done for the whole system, the multistep
reaction process permits to use optimal reaction parameters
for each reaction step resulting in better yield of flavour

compounds and better flavour modulation capabilities.

It is possible according to the invention to have for
example a classical Maillard reaction between an amino
compound and a carbonyl compound, but alsc a pure
degradation of an amino compound or compound from other
chemical class (e.g. alcohols, phenolic compounds, epoxydes
cr organic acids) anc then a reaction between these

reaction mixtures.

Under compounds from other chemical classes we understand
alcohols which can be for example oxidized to carbonyl
compounds, phenolic compounds such as phenols and
polyphenols which can be transformed to quinones, epoxydes
which can be transformec to diols and to dicarbonyl
compounds and organic acids which can be decarboxylated

such as pyruvic acid or oxidised such as fatty acids.

According to the invention the amino compound is taken from
the group consisting of amino acid, amine, sources of amino
acids such as peptides, proteins, their hydrolysates or
extracts, hydrolysed vegetable protein, yeast extracts,

yeast hydrolysates, soy sauces and mixtures thereof.

In the case of an amino acid, this latter is taken from the
group consisting of cysteine, cystine, methionine, proline,

crnithine, arginine, valine, leucine, isoleucine,
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phenylalarine, lysine, glycine, glutamic acid and
threonine. The most preferred amino acids are cysteine,
cystine, methionine, prcline, leucine, phenylalanine and
glutamic acid. The proteins are taken from the group
consisting of soy protein, sodium caseinate, whey protein

and wheat gluten.

According to the invention, the carbonyl compound is taken
from the croup consisting of mono- and disaccharide, sugar
derivatives such as uronic acids, sources of sugar and/or
sugar derivatives and their hydrolysates, such as dextrins,
glucose syrup, fructose syrup, xylose syrup, hydrolysed
pectins ard Maillard reaction intermediates bearing at
least one carbonyl group such as aldehydes, ketones, alpha-
hydroxycarbonyl or dicarbonyl compounds. Preferred carbonyl
sources are : pentoses ( xylose, arabinose and ribose),
hexoses ( glucose, fructose, mannose, galactose), 6-
deoxyhexoses (rhamnose, fucose), disaccharides (lactose and
maltose), uronic acids (galacturonic acid), glucose syrup,
fructose syrup and hydrclysed pectine. The most preferred
carbonyl compounds are xylose, glucose, fructose, rhamnose

and lactose.

Usually tke number of reactions for producing the

composition is of 1 to 4 before the last reaction.

The reactions are carried out either in an aqueous, a lipid
or a structured lipid phase environment. In the case of an
aqueous reaction, the amount of water is comprised between
5 and 99 & in weight, mcst preferably it is comprised
between 60 and 90 2. In the case of a lipid environment,
said lipid is derived from a plant or animal that is an

edible or comestible lipid for example soy o0il, sunflower
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cil, palm oil, cotton seed o0il, rapeseed oil, coconut oil,
corn oil, canola oil, olive o0il, beef tallow, lamb tallow,
lard, poultry fat, chicken fat, or any combination thereof
In the case of a structured lipid phase environment, the
reaction is carried out following the knowledge of patent

application filed under number PCT/US09/03711.

As already mentioned before, different reaction conditions
are applied for different reacticn steps. The temperature
cf the reaction is usually comprised between 60 and 180 °C,
preferably between 80 tc 150°C, most preferably between 90
and 130 °C. The duration of the reaction is comprised
between 1 minute and 12 hours, preferably between 15 min
and 6 hours, most preferably between 0.5 and 2 hours. The

pH is comprised between 2 and 9.

In a preferred embodiment, the reaction mixtures may
comprise cne or more catalyst to enhance the rate of the
Maillard reactions. For example, the catalyst is a compound
comprising a phosphate or a carboxylate group, such as
disodium hydrogen phosphate or citric acid.

It is also possible to add to the reaction mixtures a
compound for adjusting the pH of the aqueous, lipid or
structured lipid phase. This compound is for example a
buffer , such as phosphate buffer, or sodium hydroxide.
The presernt invention ccncerns further the use of the
flavour active composition, wherein said composition is
added in an amount comprised between 0.05 and 10 % in
weight into foods and petfoods. Preferably, said
composition is added in an amount comprised between 1 and
3 % in culinary food preparations (such as sauces, soups,

gravies, stocks, seasonings, savory thermal bases), baked
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The invention concerns finally the preocess for the preparation
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avour actbive composibion, comprising
a first reaction between an amine compound and a carbonyl

compound to obtain & first intermediabe reaction mixtu
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< a sedond reaction with & sescond awmino compound alone oy in
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carbonyl compound to obtain a gecond
intermediate reacticon mixture,
further separate reactions wilih ancother amino compound alone

‘

or in combination with a carbonyl compDuk

3

to cbhtain furthey
internediate yaaotion wixtures,

- further geparate reactions with coppounds from other chemical
clagges such as alcchols, phenclic compounds, epoxydes oy

organic asids and combinationg thereof leading to suitable

~ @& last reaction comprizing & nixture of all ths preceding

intermedidgre mixtures aloge oy in combinaticon with aming andfox

carbomnyl compounds to cbtain the final [lavoury composition.

processing, such as extrusion, roller dryving baking, cocking,
retorting, microwave heating, toasting, fxving.

DESCRIPTION OF PREFERRED EMBODIMENTS

The following gensral examples ars given to deliver diffevent

flavour notes
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Example 1 : roasty/popcorn

In a step 1, glucose anc glutamic acid or lysine are
reacted at pH 7 to generate methylglyoxal. In the step Z,
the intermediates of step 1 are mixed with proline or

"

crnithine to generate 2-acetyltetrahydropyridine and 2-

acetyl-l-pyrroline giving a toasty—popcorn flavour.

Examgle 2 : biscuit note

In the first step, rhamnose and lysine are reacted at pH 7
to generate furanones such as 4-hydroxy-2,5-dimethyl-3 (2H) -
furanone (HDMF) and other carbonyls (e.g. acetylformoine).
In a secord step, the intermediates of step 1 are mixed
with proline or ornithine to generate biscuit flavour

notes.

Example 3 : chocolate note

In the first step, rhamnose and lysine are reacted at pH 7
to generate furanones such as 4-hydroxy-2,5-dimethyl-
3(2H)-furanone (HDMF) and other carbonyls (e.g.
acetylformoine) .

In a secord step, the intermediates of step 1 are reacted
with phenylalanine and leucine to generate chocolate

flavour notes.

The examples mentioned below will illustrate more precisely
the impact of multi step approach on formation of selected

odorants and the sensory profile of reaction mixtures.
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Examele 4: The concentration of 2-furfurylthiol (FFT), an
impact odorant of many thermally processed foods including
the coffee and meat, could be significantly increased when
the reaction of glucose with glutamic acid and cysteine was
performed using multistep approach. The reaction done by
the classical single step approach vyielded only 2.3 ug
FFT/mol cysteine after heating of all three precursors
(each 0.4 mol/L) in phosphate buffer (0.5 mol/L; pH 7) at
100°C for 2 hours. The low yield can be explained by the
formation FFT through interaction of 2-furaldehyde with

hydrogensutlfide:

Q\(H s = [ hw

@)

2-furaldehyde FFT

Z2-turaldehyde is a well known degradation product of
monosaccharides formed through 1,2-enclisation pathway
which is favoured at low pH values. On the other hand, the
formation of hydrogen sulfide from cysteine is favoured
under alkaline conditicns (about 4x more hydrogensulfide
was formed in glucose/cysteine after 5 hours at 100°C at pH

9 compared to pH 3) as it appears on Figure 1.

Consequently, single step reaction must employ neutral pH
which permits formation ¢f both intermediates (2-

furaldehyde and hydrogensulfide), however, these conditions
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are not optimal for either of them which results 1in low

yield of FFT.

The vyield of FFT can be significantly increased if the
rultistep concept is applied. For example, the yield of FFT
was 10 fold hkigher (23 pg/mol cysteine) when the same
precursors were reacted in 3 steps instead of one. First,
glucose was reacted with glutamic acid (each 0.8 mol/L) in
rhosphate buffer (0.5 mol/L; pH 7) at 100°C for 30 min
(step 1: conversion o¢f glucose to 2-furaldehyde). In
another reaction a solution of c¢ysteine (0.8 mol/L) was
heated in phosphate buffer (0.5 mol/L; pH 9) at 100°C for 6
hours (step 2: conversion of cysteine to hydrogen
sulphide). And finally, the reaction mixtures obtained from
step 1 and step 2 were mixed together (ratio 1:1) and after
adjusting pH value to pH 7 heated at 100°C for 2 hours

(step 3: ceneration of FFT) (Figure 2).

Even higher differences were observed after shorter
reaction times. After 3C minutes at 100°C and pH 7 a single
step approach yielded only 0.4 pg FFT/mol cysteine, whereas
the multi step approach vyielded 14 ug FFT/mol cysteine
(reaction time in step 3 = 30 min), i.e. a 35 fold

increase.

Evaluation of the overall odor revealed that the multistep
approach generated a flavour profile significantly higher
in roasty, sweet, popcorn and caramel-like notes as

compared to the single step approach(Figure 3).

Thus apart of increasing the yield of flavour active

compounds the multistep approach permits a more efficient
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flavour modulation as ccmpared to the single step approach.
This stems from the fact that the same precursors can be
used to generate different flavour intermediates wvia
different reaction conditions that can ke used for
individual reaction steps. This results in modulation of
the flavour which is another advantage of the multistep

reaction approach.

Example 5: Similarly to FFT the multi step approach was
successfully used to enhance the vyielc of other odor active
compounds, such as 2-acetyl-2-thiazoline (2-AT) and b5-
acetyl-2,3-dihydro-1,4-thiazine (ADHT) . Both compounds
possessing roasty, popcorn like aroma can be formed through
the interaction of cysteamine with sugar fragments

(methylglyoxal and 2, 3-butanedione): Figures 4 and 5.

The fragmentation of sugars increases with increasing pH of
the reaction mixture, however the reactivity of the
fragments also increases with pH. Under acidic conditions
the yield of sugar fragments is generally low due to the
low formation rate. Similarly, under alkaline conditions
the yield is also low due to the high degradation rate of
these fragments. Therefore, yield of sugar fragments
generally reaches the maximum under neutral or slightly
alkaline conditions. On the other hand, the generation of
cysteamine from cysteine is strongly favoured under acidic

conditions (Figures 6 and 7).

Due to this pH dependency, a neutral pH seems to be the
best compromise to generate 2-AT and ADHT using single step
approach. Single step reaction of glucose with glutamic

acid and cysteine (each 0.4 mol/L) at pH7 (phosphate
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buffer, 0.5 mol/L) vyielded 17 ug 2-AT and 29 ug ADHT per

mol of cysteine after 3C minutes at 100°C.

The yield of both compounds could be improved when the
multister reaction approach was applied. The approach
consisted in (1) reaction of glucose with glutamic acid
(cach 0.8 mol/L) in phosphate buffer (0.5 mol/L; pH 7) at
100°C for 30 min (step 1: generation of sugar fragments);
(11) reaction of cysteine (0.8 mol/L) in phosphate buffer
(0.5 mol/L; pH 3) at 100°C for 6 hours (step 2: generation
of cysteamine); and (iii) reaction of mixtures obtained in
step 1 and 2 (mixed in ratio 1:1) at 100°C for 30 min at pH
7 (step 3: generation of odorants). Under these conditions,
the yield of 2-AT was increased about twice (37 pg/mol cys)
and the vyield of ADHT about 4 times (114 pg/mol cys):

Figure 8.

Example 6: A multi step reaction approach was used to
prepare flavouring possessing roasty / meaty flavour.
Multi-step apprcach: In a first step xylose and glycine
(each 1.5 mol/L) were dissclved in pyrophosphate buffer
(0.2 mol/L, pH 5.5), pH of the reaction mixture was
adjusted to pH 5.5 and the reaction mixture was heated at
100°C for 60 min (flavouring B) and 120 min (flavouring C).
In a second step, cysteine (1.5 mol/L) was added to the
reaction mixture obtained in step 1, the pH of the mixture
was adjusted to pH 5.5 and the mixture and was heated at
100°C for 120 min. For comparison single step reaction was
also performed: xylose, glycine and cysteine (each 1.5
mol/L) were dissclved in pyrophosphate buffer (0.2 mol/L,
pH 5.5), pH of the reaction mixture was adjusted to pH 5.5
and the reaction mixture was heated at 100°C for 120 min

and 240 minutes (flavouring A).
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Flavourinc B and C gave pleasant well balanced overall
flavour which was described as roasted beef (dominating
notes being meaty, roasty and caramel). On the other hand,
the flavouring A and B developed rather unpleasant flavour

with vegetable, sulphury and rubbery notes.
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by reaoting ain aminpe conpournd with a carbonyl compound undex
reaction conditions selected and controlled to give sach of the
ong oY more intermediabe reaction wmixtures having a3 desiyed
compasition: and

fa}; combining the one or more intermediatbe  reaction
mixtures and reacting then with an amine and/or carbonyl
compound  under rveacticon conditions selected and controlled to
give the flaveur active cowpogition having & desived flasour

and/or aroma.

2. A method as claimed in claim 1, wherein step a) comprises

reaparing 1 Lo 4 separats inremmediate veagtion maixtures.
g o

3. A methed as claimed in claim 1 or olaiw 2, wherein step &)

COMprises preparing 2 oy 3 separate intermediate reaction

4. A wmethod as claimed in any one of olaims 1 toe 3, further
comprising ysactbing any of the intermediate reaction mixtures
with at least one compound of the group selected from &amino

compounds, carbonyl compounds, slcohols, phesnols, spoxides, and

5. A nmethod as cladmed in any one of claimg 1 o 4, wherein

gach anine compound ig an apinoe acid; an aming, & peptides, a

it

protein, a peptide or protelin hydrolysats or extrac

. A method as <¢laimed in c¢ladm B, wherein ithe protein is

H]
iy
Vs
il
3
—t
£
£3:
=
I
3
=
-
i

roup  cousisting of hydrolyeed vegetable
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YeSteinn, a veast @xbtract, a veagt hydrolvesats, soy gauce, oY any
! P I 2 & X B <
mixture therect.

T A wmebthod ag claimed in claiwm 5, whevein the proftein is

splected  from ths group comprising  soy protein, sodium
o

whay protein and wheat gluten.

8. A method as claimed in any one of claiwms 1 to 7, whevein

3

ected from the group comprising oysteine,

rhe amineg acid is g8

aysteine, methionineg, proline, leusing, phanvialanins, and

glutamic acild.

S, A mathod as cladmed in any one of claims 1 to &, wherein

ach carbonyl cowpound iz selected from the group conprising

i

moene~ and dis-saccharidssg, sugsy derivatives sources of sugay
and/or sugar derivatives and their hydrolysates, and Maillard

=y o 3 e A - 3 Y e 1 am e F cEr ey
reaction intermedistes bearing &t leagt ons

0. A method  as  claimed in cladm @  whervein ths  sugay

dervivatives are uronic acids.

1. A methoed as claiwed in olaim ¢ whereisn the sources of sugay

o

amnd/or sugar devivetives and their hydrolysates are selected
from the group consisting of dextring, glucose syvrup, fractose

<

SYTUp, xXyviloss syrup, and hyvdrolysed pscbins.

12, & methoed as claimed 4n ¢laim & wherelin the Maillarxd

reaction inbtermediates bearing at least one carbonyl group arve

selected from the group consisting of aldehydes, ke

@
o
5
ot
-
e

i
!

i

hydroxyoarbonyl and dicarbonyl compounds.

3. A method ags olajwsed in oladm ¢ or claim 12, wherein the

carbonyl cowmpound is selected from the group comprising xmylose,

)

glucoss, fructose, rhamnose and lactose.
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14, A method as claimed

the resactions carrisd

in any” ong

out  in

- L7~
of claimg 1 fto 13, wherelin

an agueous, a lipid, or a

gtyuctured lipid phase enviropment.

comprises

18, A methaed as c¢laimed

eadh reaction 1is

oy

13g°C, over 0.5 Lo 2 hours,

7. A wmethod as clazmed in
ane o woye of the reaebion

enhance the rate of the

18. A

compound comprising a ghosghate

1%, A methed as claimsd

inn an anount bet

mathod as

rised out

A method as claimed in

aelected frow the group cons

& compound

in any
carrvied out

and at a

any one of claimsg I to 1§,

reaotl

claim 17,

i any one of claimg 1 to 18,

adding the f£lavoe

claimed in

givec

claim 20 wherein the

aigbing of extrusion,

wharein ong or more of the

for adjusting the pH of

or stractured lipid phass.

ong of vilaims 1 to 1%, wharein

at a temperature bestwesn 90 and

PpH beatween 2 and 3.

mixburaesg

e
IS,

or a carboxylate groug.

0.85 and 10 % by weight.

wherein the reaction of

he food or

e
=
i
}.4
7
ot

pat food during

procassging is

roller dyving,

baking, cooking, retorting, mlorowave  heating, toasting,
voasting, and fryving.

%
3
e
bt
?.
i
<,
Q
e
e

s -~

.
LA mE

23, A fand

composition of

conposi

ition pyrepared accovding to the

preparved using & flavour agtive
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S 18-

24. A wmethod of preparing a flavour active

definaed active composition

definad

olaiwm 1; a8 flavour

food pet food as

gubstantially as herein degcribed

olaim 22, o & o

with reference

the embodiments

composition

defined

ag

in  ¢laim

to any one

s}
gl

of the inventicn illustrated in the accompanying

drawings and/or examples bub excluding any comparative examples,

if any.
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Fig 1

Impact of pH on th

e formation of H2S

in Glc/Cys system

PCT/EP2010/059683
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Fig 2
Generation of FFT in single step
and muliti step reaction systems
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pungent

sulfurous sweet sulfurous

popcorn-like

sweaty popcorn-like swealy

earthy spicy earthy spicy

roasty meat-like

roasty meat-like

chicken-like

chicken-like

Multi step approach

Step 1: Mix 1 - Glc/Glu, pH 7, 100°C / 30 min

Step 2: Mix 2 —Cys, pH 9, 100°C /6 h Single step approach

Step 3: Mix 1 + Mix 2, pH 7, 100°C / 120 min Step 1: Mix 1 - Glc/Glu/cys, pH 7, 100°C / 120 min

Fig 4
Formation of 2-acetyl-2-thiazoline:
SH O| (S <—S (S
4 OoX. y
[ + K’( —_ N)Y — N)ﬁ/ 2y N)Y
NH, 0 OH H o o 0
Cysteamine  Methylglyoxal (MeGix)
2-AT

Fig 5

Pormation of 5-acetyl-2,3-dihydro-1,4-thiazine:

SH SH
w oy = Gl = QR

23
Cysteamine |, tanedione /w
S S
AL - e
N v )
N o) H oH

ADHT
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Fig 6

impact of pH on the formation of MeGlx
and 2,3-butanedione in Glc/Glu system

6
WMeGlx - 100°C. 30

— ©2,3-butandione
245
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©
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Fig 7

Impact of pH on the formation of
cysteamine in Glc/Cys system

B100°C/6 h

300 ]

_ \
O H T %
pH 3 pH 5

Fig.8

Cysteamine (mmol/mol Cys)
S
[en]

A
pH 9

~

Y

Generation of 2-AT and ADHT in single step
and multi step reaction systems

140

H2-AT BADHT 11
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