0 02/063974 Al

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

22 August 2002 (22.08.2002)

A 0 0O O

(10) International Publication Number

WO 02/063974 Al

(51) International Patent Classification”. A23G 1/02, 1/00

(21) International Application Number: PCT/EP02/00667

(22) International Filing Date: 23 January 2002 (23.01.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

0103618.5 14 February 2001 (14.02.2001) GB

(71) Applicant (for all designated States except US): SOCI-
ETE DES PRODUITS NESTLE S.A. [CH/CH]; P.O. Box
353, CH-1800 Vevey (CH).

(72) Inventors; and

(75) Inventors/Applicants (for US only): HANSEN, Clark,
Erik [NO/CH]; Ch. du Pré-d’Yverdon SE, CH-1066
Epalinges (CH). KOCHHAR, Sunil [IN/CH]; Chemin
du Grammont 2, CH-1073 Savigny (CH). JUILLERAT,
Marcel, Alexandre [CH/CH]; Chemin Pra-Dom-Nicod
10, Vers-Chez-Les-Blancs, CH-1000 Lausanne (CH).

(74) Common Representative: PATE, George Frederick; 55

Avenue Nestlé, CH-1800 Vevey (CH).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR CU, CZ, DE, DK, DM, DZ, EC, EE, ES,
FI, GB, GD, GE, GH, GM, HR, HU, ID, I1, IN, IS, JP, KE,
KG,KP, KR KZ,LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU,
SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,
UZ, VN, YU, ZA, ZM, ZW, ARIPO patent (GH, GM, KE, LS,
MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian patent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, PT, SE, TR), OAPI patent (BE, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG)

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for the following desig-
nations AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY,
BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC,
EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH,
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR,
1T, 77, UA, UG, UZ, VN, YU, ZA, ZM, ZW, ARIPO patent
(GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Europeanpatent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB,
GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent (BE, BJ,
CFE CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG)

of inventorship (Rule 4.17(iv)) for US only

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ENZYMATICALLY HYDROLYSED COCOA IN CHOCOLATE FLAVOUR REACTIONS

(57) Abstract: A process for the production of enzymatically-treated unfermented cocoa liquor comprising acid treatment of the

cocoa liquor followed by protease treatment.



10

15

20

25

WO 02/063974 PCT/EP02/00667

ENZYMATICALLY HYDROLYSED COCOA IN CHOCOLATE FLAVOUR

REACTIONS

Field of the Invention

The present invention relates to a process for the preparation of enzymatically hydrolysed
cocoa liquor and use thereof in chocolate crumb manufacture and process flavour reactions.
As used herein, the term chocolate also includes chocolate materials generally referred to as

compound and ice cream coatings.

Background to the Invention

Flavour precursors (reducing sugars, aminq a<;.ids, peptides) in cocoa beans are formed
enzymatically during post-harvest fermentation (Holden 1959, J Sci Food Agric 10:691-700;
Mohr et al 1976, Fett Wiss Technol 78:88-95; Hansen et al, J Sci Food Agric 77:273-28 1).
Several key eﬁzymes are responsible for the production of the flavour precursors during the
fermentation process. The storage globulins are hydrolysed by an aspartic endoprotease.
Subsequent action of amino- and carboxypeptidase leacié to fhe formation of free amino acids
and peptides (Voigt et al 1 994, Food Chem 49:173-180). Flavour precursors can be generated
by “in-vitro fermentation” by incubating seeds, seed fragments or acetone powders in citric
and acetic acid (Bieh! and Passern 1982, J Sci Food Agric 33:1280-1290). During roasting the
flavour ‘precursors participate in Maillard reactions and form typical cocoa flavour volatiles.
The correct amount and ratio of the flavour precursors are essential for achieving an optimal
aroma profile in the roasted cocoa. It has now been recognized that the flavour precursor pool
is one of the key factors which determines the final aroma during roasting of cocoa. Thus,

there is currently interest in manipulation of the flavour precursor pool.
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The manufacture of chocolate crumb includes several steps of evaporation, heating and
vacuum drying of milk solids, sugar with or without cocoa liquor to obtain a stable crumb
powder with 1-2% of moisture (Minifie 1974, Manufacturing Confectioner April: 19-26;
Bouwman-Timmermans and Siebenga 1995, Manufacturing Confectioner June:74-79). The .
resulting chocolate crumb is used as an intermediary product in the manufacture of chocolate.
Chocolate production using chocolate crumb involves mixing crumb with cocoa butter
followed by refining, conching and tempering. Chocolate crumb generally forms a large

proportion of the ingredients in finished milk chocolate.

Chocolate crumb flavour develops from flavour precursors in Maillafd reactions during
preparation of the crumb powder (Muresan et al 2000, Food Chem 68:167-174). This reaction
gives the chocolate crumb a taste and colour which is desired for confectioner.y products.
Lactose reacts in Maillard reactions with free amino acids/peptides and with milk protein-
bound lysine residues. It is recognized that the lactose comes from the milk, whereas the
amino acids and peptides come from cocoa liquor and milk. There is a low level of free amino
acids in standard crumb ingredients. This low amouﬁt of free amino acids in the reactioﬁ
mixture and the consumption of these free amino acids during crumb processing are a limiting
factor during the -generation of crumb powders with strong flavour intensity. The

manipulation of the flavour precursor is also of interest with respect to chocolate crumb

processing.

US 2965490 disclosed that enzyme treatment of unfermented and unroasted beans could
replace cocoa fermentation. Flavour was developed by roasting the hydrolysed cocoa material
without the addition of other ingredients. In this process, the amine and sugar flavour

precursors were liberated by proteases and amylase, and were all of cocoa origin. This roasted
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material was then used as a cocoa flavour base. The preferred material was whole or broken

beans and the treatment was performed after pH adjustment to 8.65.

EP 95201668 disclosed a process for the treatment of fermented cocoa liquor or nibs with
proteases, ‘in combination with invertase, glycosidase, péctinase, cellulase; oxidase, which
overcomes variability in flavour precursor composition, and enables the use of cocoa at
various stages of fermentation. The aim of this process was not to develop maximum
hydrolysis of the cocoa protein, but rather to have a mild process to produc‘e upgraded cocoa

from poorly or under-fermented beans.

Many attempts have been made to increase the level of flavour precursors in chocolate flavour
reactions. For example, US-A-2,887,388 and US-A-2,835,592 disclosed processes for thé
production of artificial chocolate flavour by reacting reducing sugars and protein hydrolysates
of corn, wheat, hemp, soy, rye, oats, peanut, barley, animal and fish proteins. Another
approach, to enhance cocoa flavour was to increase the free amino acid pool. US-A-5,
676,993 disclosed a process for enhancing cocoa flavour by roasting a combination of amino
acids and reducing sugars in fat matrixes such as cocoa nibs (soaking), cocoa liquor or cocoa
butter. According to US-A-5,676,993 cocoa flavour is emhanced in the fat matrix by adding
hydrophobic free amino acids such as phenylalanine, leucine, tyrosine, arginine, valine and/or

isoleucine and reducing sugar, such as glucose, fructose, arabinose or mixtures thereof.

An object of the present invention is to produce enzymatically a cocoa liquor ingredient with
a high content of flavour precursors for use in chocolate flavour reactions. The flavour

reactions might include other chocolate ingredients such as milk and sugar for crumb
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production or pure flavour precursors such as reducing sugars or amino acids to produce

concentrated process flavours.

Summary of the Invention

According to one aspect of the present invention there is provided a process for the production
of enzymatically-treated unfermented cocoa liquor comprising acid treatment of the cocoa

liquor followed by protease treatment.

Another aspect of the invention is the use of enzymatically hydrolysed cocoa liquor in

generation of process flavour reactions or in the production of chocolate crumb.

A still further aspect of the present invention is a chocolate or compound product produced

using chocolate crumb or process flavour made using the enzymatically treated cocoa liquor.

Detailed description of the Invention

The acid treatment is performed as an in-vitro fermentation step to activate the endogenous
enzyme system and to utilize the endogenous proteases in cocoa. The subsequent protease
treatment is applied to obtain high degree of hydrolysis (DH) and a high level of reactive free
amino acids and peptides. This treatment is used to increase the flavour precursor pool during
chocolate flavour reactions. Cocoa hydrolysates produced in accordance with this process are
used as an ingredient in a crumb process as well as an ingredient in process flavour reactions.
The cocoa liquor hydrolysates may be used alone or together with other ingredients or flavour

precursors, such as amino acids, peptides or sugars, as a source of amine flavour precursors in

process flavour reactions.
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The cocoa liquor may be fully or partially defatted prior to use. Such use of fully or partially

defaited cocoa liquor enables flexible use of different cocoa materials as a base ingredient in

~ process flavour reaction. Preferably, the acid treatment involves decreasing the pH of the

unfermented cocoa liquor to approximately pH 2 to 5, most preferably to pH 4. Preferably,
acetic acid, citric acid or phosphoric acid is used at a concentration of from about 0.01 to
about 1.0 M. Protease treatment involves the incubation of the unfermented cocoa liquor
mixture with an endoprotease and/or exoprotease. Preferably, from 0.1% to 5% protease
based on dry weight of cocoa is used. Most preferably, the cocoa is incubated with 0.1 M
acetic acid at 50 °C for 6 hours, followed by treatment with 2% protease, based on dry weight
of cocoa, for 18 hours at 50 °C. Treatment times for both the acid and protease treatment are

preferably from 1 to 48 hours.

The treated cocoa liquor can be used in the production of chocolate crumb. The manufacture
of chocolate crumb is described in EP 99200416. A further use is the use of the treated cocoa
liquor in process flavour reactions. In the flavour reactions generation of a balanced cocoa
flavour is not the only criterion. The introduction of other attributes, for example caramel,
biscuit, fruity and malt are also of interest. Thus, another objective was to produce a cocoa

ingredient with a maximum degree of hydrolysis for use in chocolate flavour reactions.

The chocolate crumb or the process flavours made using the treated cocoa liquor can be used

in the manufacture of compound chocolate, ice-cream coatings and in other food products,

desserts and drinks.
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The invention will now be described with reference to the following non-limiting examples.

Preparative Example 1:

Preparation of Cocoa Liquor:

West African Amelonado cocoa beans were fermented for 0 to 7 days. The fermented and
unfermented beans were sun dried and hand-peeled. Cocoa nibs were roasted for 130 °C for
45 minutes in a Sanyo OMT oven MKII with fan circulation. Unroasted or roasted nibs were
milled for 2 min in an IKA M20 laboratory mill followed by two passages through an Exact
triple roll mill. Particle size of the liquor was analysed by laser scattering (Malvern). The
average particle size by this treatment was 20 pm. Defatting of cocoa was performed on cocoa
material which had been milled for a few seconds under cooling in an IKA M20 laboratory
mill followed by passing through a 0.8 mm sieve. Cocoa (20 g) was reacted under reflux with
200 ml hexane for a minimum of 6 h. This treatment removed 50% of dry weight. Fermented,
unroasted liquor and fermented, roasted liquor were also prepared. Cocoa liquor suspensions
vere freated after enzyme incubation at 90 °C, 10 min for enzyme inactivation and

pasteurisation. Moisture was removed by incubating the liquor at 70-80 °C without.or with

vacuyum.

Preparative Example 2:

Crumb production:

Chocolate crumb was prepared using the following ingredients, 131 g of skimmed milk
powder, 44 g sugar and 26 g of cocoa liquor. The cocoa liquor was melted at 50 °C. The sugar

and the skimmed milk powder were added and the mixture was incubated in a Winkworth Z-
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blade mixer at 100 rpm to 90 °C. Water (6%) was added dropwise during 2 min, and the
reaction of the ingredients to form the typical crumb flavour was performed for 15 min at 90

°C. After reaction, the crumb powder was removed from the mixer and let cool to room

temperature.

Sensory evaluation of the crumb powder was performed by adding water heated to 65 °C and
mixing with 30 g of crumb powder. The paste mixture in a beaker was covered and the paste
was tasted after 30 min at ambient temperature. A panel with the same 6-9 persons tested all

the samples. A scale from 1 (low) to 10 (high) was defined for the attributes: cocoa, milk,

malt, biscuit, caramel, sweet and bitter

Example 1:

Proteolysis of Unfermented Cocoa Liquor Via Pre-treatment with Acetic Acid

0.1 M acetic acid, pH 4.0 was added to unfermented cocoa liquor. The liquor was incubated
for 6 h followed by 18 h incubation with the exogenous protease mixtures (2%), Flavourzyme
or Promod 192. This approach resulted in significant proteolysis (DH 30%) as compared to

Flavourzyme addition (DH 9.5%) or by 24 h autolysis alone (DH 14.9%), (Figure 1).

Example 2:

Cocoa liquor enzymatic treatment:

The following enzymes were used in this example, i) Flavourzyme 1000L: Fungal endo- and
exo-protease mixture (pH range 4-8), ii) Promod 192: Fungal amino- and carboxy-peptidase

mixture (pH range 4-6), and iii) Promod: Fungal carboxy-peptidase (pH range 5-9). The
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enzyme was dissolved in the water (50°C) which was then added to the melted cocoa liquors
produced in accordance with preparative example 1. Depending on the viscosity, the reactions
were carried out in shaking flasks, glass reactors, jacketed with water circulation or in a

Winkworth laboratory Z-blade mixer, Type AZ, jacketed with oil circulation.

To test the flavour changes of the enzymatically treated liquors, canach (50% sugar, 50%

liquor) were prepared from the enzymatically treated liquors. The canach samples were

evaluated by sensory evaluation.

The following hydrolysis reactions were performed:

Long (24h) autolysis: 0.1 M acetic acid, pH 4.0, 50 °C

Short (6 h) autolysis: 0.1 M acetic acid, pH 4.0, 50 °C

Long (24 h) hydrolysis: 0.1 M acetic acid, pH 4.0 for 6 h, then 2% Flavourzyme for 18 h

Short (6 h) hydrolysis: 0.1 M acetic acid, pH 4.0 for 3 h, then 2% Flavourzyme for 3 h

Compared to the unfermented starting material, there was a strong decrease in astringent,
unfermented, green and beany notes in all treated samples. This was accompanied by an
increase in the cocoa flavour intensity. Autolysis, using acetic acid alone, resulted in a wide
range of flavours such as cereal, roasted and fruity after 6 h and 24 h of autolysis. Autolysis

combined with enzyme hydrolysis, resulted in further positive attributes. In particular, a malt

note was found in the enzyme-hydrolysed liquor.
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Example 3:

Optimisation of protease treatment of cocoa liquor

Several hydrolysates were produced using different enzyme concentrations and moisture

content. Autolysis in 0.1 M acetic acid, pH 4.0 without technical enzymes resulted in DH 15,

12 and 10 in presence of 80, 50 and 25% moisture, respectively. Autolysis in water, however,

resulted only in DH 6. In presence of high enzyme concentration (2% of cocoa dry weight),
DH 30, 35, and 29 were achieved with 80, 50 and 25% moisture, respectively (Table 1). No
further increase in DH was achieved when total incubation time was increased from 24 to
48hrs. There was a strong effect of enzyme concentration on DH after 24 h of incubation. DH

35, 23 and 16 were achieved with 2, 0.5 and 0.1% Flavourzyme, respectively.

It is possible to generate cocoa with DH 10-15% by only autolysis (“in-vitro fermentation™),
(Table 1). Maximum DH in unfermented/unroasted cocoa liquor is achieved with 6 h “in-
vitro-fermentation” in 0.1 M acetic acid, pH 4.0 followed by 18 h incubation with 2% (of dry
weight cocoa) Flavourzyme at 50 °C using 50% moisture. With reduced moisture (25%),

however, substantial high DH (29%) is also achieved (Table 1).
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Lower degree of hydrolysis was achieved with fermented/roasted cocoa liquor. DH 6-12 were
obtained under various hydrolysis conditions using West African fermented/roasted cocoa
liquor (Table 2). Thus, unfermented/unroasted cocoa liquor is the best suitable substrate for

5 producing high DH cocoa liquor.

Moisture (%) Flavourzyme Pre-incub. + incub. NH: DH
0.1 M acetic acid, pH 4.0 (%) (hours) ' jimol/g dry w %
Untreated liquor - - 28.6 3
80 - 24+ 24 141.0 15

50 - 24+ 24 113.7 12

25 - 24 +24 88.6 10
80 (water) - 24 58.1 6
80 (water) 2.0 24 +24 141.3 15
80 20 6+18 278.5 30

80 2.0 24 + 24 277.5 30

50 2.0 6+18 325.1 35

50 2.0 24 +24 3324 36

50 ' 0.5 6+18 214.5 23

50 0.1 6+ 18 145.4 16

25 2.0 6+18 269.2 29

25 20 24 +24 232.9 25

25 0.5 6+ 18 119.4 13

Table 1: Optimisation of protein hydrolysis in unfermented and unroasted cocoa liquor

Substrate: West-African Amelonado cocoa liquor. Incubation at 50 °C.

10

Maisture (%) Flavourzyme Pre-incub. + incub. NH2 DH

water (%) (hours) umolfg dry w %

Untreated liquor - - 31.9 4

50 2.0 0+24 104.4 12

50 (0.1 M acetic acid, pH 4) 2.0 6+18 78.5 9

50 0.5 0+24 74.1 9

50 0.1 0+24 55.4 6

25 2.0 0+24 85.3 10

Table 2: Optimisation of protein hydrolysis in fermented and roasted cocoa liquor. Substrate:

West-African cocoa liquor. Incubation at 50 °C.
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The free amino acid profile was analysed in unfermented cocoa liquor before and after
combined. “in-vitro fermentation”/Flavourzyme treatment. A strong accumulation of
hydrophobic amino acids (ala, val, leu, phe) was found in enzyme treated cocoa. The level
and profile was similar to that found in West African fermented/roasted reference cocoa.
Thus, using unfermented cocoa liquor, it is possible to produce cocoa with DH 30 with an .
amino acid profile which is characteristic for fermented cocoa. The increase in DH after
enzymatic treatment of unfermented cocoa is accompanied by an increase in free amino acids

from 18 to 60 pmol/g. This corresponds to a level which is normally found in fermented,

unroasted reference cocoa

Example 4:

Enzymatic treatment of defatted cocoa liquor

Enzymatically treated cocoa liquor was prepared according to example 3, except that the
cocoa liquor used was totally or partially defatted. Similar degree of protein hydrolysis was

achieved when compared to total cocoa liquor.

Example 5 :
Use of Enzymatically Treated Cocoa Liquor in Chocolate Crumb Processing

Crumb was prepared, using enzymatically treated cocoa liquors which had been prepared in
accordance with preparative example 2. Crumb was prepared using enzyme-treated liquor
from unfermented/unroasted as well as fermented/roasted beans. The enzyme-treated liquor
from unfermented/unroasted beans was dried and incorporated directly into the crumb

reaction or liquor-roasted before used in the crumb. The enzyme-treated cocoa liquors from
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fermented/roasted beans were not dried, and incorporated directly into the crumb reaction to

yield final moisture of 9 and 6.4%. Wet incorporation into the crumb mixture was performed

to exclude loss of volatiles during drying.

The resultant crumb samples resulted in sensory profiles which were similar to the crumb
produced by West African reference cocoa liquor (fermented and roasted) in accordance with
preparative example 2. From these experiments, it can be concluded that crumb can be
prepared from enzymatically treated cocoa liquor without introducing major off-flavours. The
malt note was enhanced by all treatments, especially by including liquor-roasting prior to the
crumb reaction. Thus, enzyme treatment of cocoa liquor caﬁ be used for flavour enhancement

and differentiation in chocolate crumb reactions.

Example 6:

Use of enzymatically treated cocoa liquor in reaction flavours :

A reference cocoa reaction flavour was prepared by reacting 0.8% Leu, 1.45% Phe, 0.8% Val,
1.5% Fructose, 1.5% water (4 drops of NaOH in 20ml water) and 94% propylene glycol at
125°C for 60 min under reflux. Reaction flavours, prepared with cocoa hydrolysates were
generated by replacing the amino acids with 1% lyophilised hydrolysate. Tasting was

performed on a 0.1% solution in 1% sucrose. The reaction flavours produced with cocoa

hydrolysates were tasted and compared against the reference.

The following enzyme treatments were investigated: 24 h and 6 h in-vitro
fermentation/Flavourzyme treatment, and 24 h and 6 h in-vitro fermentation (only

endogenous enzyme system).
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Reaction flavours prepared with enzyme-treated liquor exhibited stronger cocoa flavour
compared to a control prepared with untreated unfermented/unroasted cocoa liquor. In

particular, the reaction flavours produced with liquor that was treated by only in-vitro

" fermentation seemed strongest in cocoa flavour.

The reaction flavours generated with 1% cocoa liquor hydrolysates in PG do not contain
similar amount of reacting amino groups as in the amino acid reference. The reference is
prepared with 0.8% leu, 1.45% phe, 0.8% val, 1.5% fructose, whereas the reaction mixtures
with cocoa hydrolysates contains substantially lower level of free amino groups (10-15%
protein, DH 10-30). Thus, the amount of reactive amine flavour precursors can be increased

substantially by increasing the proportion of hydrolysed cocoa liquor.

The cocoa hydrolysates, described in this example, can be used as a base ingredient in

chocolate process flavour reactions to introduce a base or specific note for a full body

chocolate/cocoa flavour concentrate.
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CLAIMS:

A process for the production of enzymatically-treated unfermented cocoa liquor

comprising acid treatment of the cocoa liquor followed by protease treatment.
A process according to claim 1 wherein the cocoa liquor is fully or partially defatted.

A process according to claim 1 or 2 wherein acid treatment involves decreasing the pH

of the unfermented cocoa liquor to approximately pH 2-5.

A process according to any of the preceding claims wherein the acid is acetic acid,

citric acid or phosphoric acid.
A process according to claim 4 wherein from about 0.01 to about 1.0 M acid is used.

A process according to any of the preceding claims wherein acid treatment occurs for

approximately 1-48 hours.

A process according to claims 1 to 6 wherein protease treatment involves incubation

of the unfermented cocoa liquor mixture with protease.

A process according to any of the preceding claims wherein from about 0.1% to about

5% protease based on dry weight of cocoa is used.
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A process according to any of the preceding claims wherein protease treatment occurs

for approximately 1-48 hours.

A process according to any of the preceding claims wherein protease treatment occurs

at approximately 40-60 °C.

Use of enzymatically treated cocoa liquor produced in accordance with claims 1 to 10

in the production of chocolate crumb.

Use of enzymatically treated cocoa liquor produced in accordance with claims 1 to 10

in process flavour reactions.

Use of enzymatically treated cocoa liquor as claimed in claim 12 in combination with

other ingredients or flavour precursors in process flavour reactions.

A chocolate product produced using chocolate crumb made in accordance with claim

11.

A chocolate product produced using a process flavour made in accordance with claim

- 12 or 13.
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Figure 1: Enzymatic hydrolysis of unfermented cocoa.
Autoiysis/pre-treatment: 6 hin 0.1 M acetic acid, pH 4.0.
Enzyme treatment: 18 hin 0.1 M acetic acid, pH 4.0, 2% enzyme.
Substrate: Unfermented West-African cocoa liquor.

Incubation: 80% water, 50 °C.
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