Office de la Proprieté Canadian CA 2672557 C 2013/08/06

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 672 557
Un organisme An agency of 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de dépdt PCT/PCT Filing Date: 2007/12/21 (51) Cl.Int./Int.Cl. A271D 2/02(2006.01),
(87) Date publication PCT/PCT Publication Date: 2008/07/03 A21D 10/00(2006.01), A27D 2718 (2000.01),

AZ1D 2/22(2006.01), AZ271D 8/04 (2006.01)

(45) Date de délivrance/lssue Date: 2013/08/06 _

(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 2009/06/12 WHITEHURST, ROBERT, GB;
(86) N° demande PCT/PCT Application No.: GB 2007/005005 GREEN, MATTHEW, GB

(87) N° publication PCT/PCT Publication No.: 2008/078107 (73) Proprietaire/Owner:

o CEREFORM LIMITED, GB
(30) Priorité/Priority: 2006/12/22 (GB0625743.0)
(74) Agent: SIM & MCBURNEY

(54) Titre : COMPOSITION AQUEUSE DE CONDITIONNEMENT DE PATE
54) Title: AQUEOUS DOUGH CONDITIONING COMPOSITION

(57) Abrégée/Abstract:

An aqueous dough conditioning composition comprises water, one or more enzymes, salt and sugar characterised in that the
composition In substantially free of antioxidant. Preferably, the composition comprises less than 0.05% by wt of antioxidant. The
composition may further comprise an oxidant and/or a hydrocolloid. The invention also provides dough comprising the aqueous
conditioning composition, and baked products made therefrom. There Is also provided the use of salt and sugar to stabilise an

agueous dough conditioning composition comprising one or more enzymes, the composition being substantially free of
antioxidant.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




CA 02672557 2009-06-12

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

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
3 July 2008 (03.07.2008)

(51) International Patent Classification:
A21D 2/02 (2006.01) A21D 8/04 (2006.01)
A21D 2/18 (2006.01) A21D 10/00 (2006.01)
A21D 2/22 (2006.01)

(21) International Application Number:
PCT/GB2007/005005

(22) International Filing Date:
21 December 2007 (21.12.2007)

(25) Filing Language: English

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

0625743.0 22 December 2006 (22.12.2006) GB

(71) Applicant (for all designated States except US): CERE-
FORM LIMITED [GB/GB]; Barn Way, Lodge Farm,
Northampton NN5 7UW (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): WHITEHURST,
Robert [GB/GB]; 23 Brook Court, Horton, Northampton
NN7 2BL (GB). GREEN, Matthew [GB/GB]; 4 Deben
Close, Newport Pagnell, Bucks MK16 9DU (GB).

08/078107 A1 |01 0D AR D0 T A 0 O

(10) International Publication Number

WO 2008/078107 Al

(74) Agents: TURNER, Craig, R. etal.; A.A. Thornton & Co.,
235 High Holborn, London WC1V 7LE (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, FI,
FR, GB, GR, HU, IE, IS, I'T, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BEF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

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

(54) Title: AQUEOUS DOUGH CONDITIONING COMPOSITION

& (57) Abstract: An aqueous dough conditioning composition comprises water, one or more enzymes, salt and sugar characterised in
N (hat the composition in substantially free of antioxidant. Preferably, the composition comprises less than 0.05% by wt of antioxidant.

The composition may further comprise an oxidant and/or a hydrocolloid. The invention also provides dough comprising the aqueous
conditioning composition, and baked products made therefrom. There is also provided the use of salt and sugar to stabilise an aqueous
dough conditioning composition comprising one or more enzymes, the composition being substantially free of antioxidant.



10

15

20

30

CA 02672557 2009-06-12

WO 2008/078107 . PCT/GB2007/005005

1

AQUEOQUS DOUGH CONDITIONING COMPOSITION

The present invention relates to an aqueous dough conditioning
composition and to a process for its preparation, and also to a process for
making dough using the composition, and to a process for preparing baked
products from such a dough.

Dough conditioners (i.e. bread improvers) typically used in the
preparation of baked dough products are generally provided in a dry form (e.g.
powder or tablet form) or as an emulsifier based liquid composition comprising
a hpid carner. See, for example, US 3,934,040 which describes an additive
composition for dough. Reference may also be made to US 3,595,671, US
6,251,444 and US 2004/0076716. A problem associated with both these forms
of dough conditioner is that they are relatively difficult to pump and dose
which, in turn, complicates their use in the mass production of dough and baked
dough products. Furthermore, dry forms of dough conditioner can result in a
dusting effect which can cause allergic reactions. Also, oil based conditioners
undesirably increase the fat content of a product and, additionally, the
emulsifier content tends to thicken the fluid, cause instability at temperatures
above 35°C, and result in excessive viscosity at temperatures below 10°C.
WO 02/060262 describes a bread conditioner comprising isolated soy protein
and xylanase. '

Aqueous compositions are perhaps a preferred form of dough
conditioner mnasmuch as their carrier (water) is inexpensive, low fat and results
in a non-dusting product. Aqueous solutions of dough conditioner may also be
readily pumped and dosed allowing for a convenient. mass production of dough
products. However, aqueous solutions or suspensions of a dough conditioner
sutter from stability problems owing to denaturation/decomposition of the
enzyme systems and ascorbic acid (used as an oxidant) commonly used as the
active 1ngredients. This instability also tends to increase with ambient

temperature. Due to minimum shelf life requirements, use of aqueous
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compositions of dough conditioners has not in the past been practical.
Nevertheless, in WO 02/26044 A2, a liquid bread improving composition
comprising one or more polyols m an aqueous solution is disclosed. The
polyols lower water activity to such an extent that the processes which
inactivate enzymes and degrade ascorbic acid and microbial infections are
slowed. As a result, the shelf life of the composition is increased.
WO 03/039261 describes an example of a “water-free” viscous liquid bread
IMprover.

Aqueous-based compositions are also described 1n WO 96/13980 and
WO 04/105494. However, these compositions require the use of an antioxidant
as an essential ingredient, and this is preferably sodium metabisulphite or an
equivalent sulphur containing compound.

Whilst the use of an antioxidant has hitherto been thought essential
order to adequately stabilise the aqueous composition, there have more recently

been health concerns about the use of sulphites in dough products, particularly
bread.

After further research, we have now found a way of formulating an

aqueous composition without the need for antioxidants, whilst still providing
compositions of excellent stability.

Accordingly, in its broadest aspect, the present mvention provides an
aqueous dough conditioning composition comprising water, one Or more
enzymes, salt and sugar characterised in that the composition is substantially
free of antioxidant.

In particular, the composition is substantially free of water-soluble
antioxidants such as sulphur dioxide or compounds which geneiate sulphur
dioxide or sulphites. More particularly, the composition 18 substantially free of
metabisulphites, especially sodium metabisulphite.

Preferably, the composition is completely free of antioxidant, especially

completely free of those antioxidants described above.

SUBSTITUTE SHEET (RULE 26)
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In accordance an aspect of the present invention there is provided an aqueous dough
conditioning composition which comprises water, one or more enzymes, salt in an amount of
from 12% to 22% by weight of the composition, and sugar in an amount of from 13% to 23% by
weight of the composition, characterised in that the composition comprises antioxidant mn an
amount of 0.05% by weight of the composition or less, and wherein the composition comprises

an oxidant which is sodium ascorbate or a mixture of sodium ascorbate and ascorbic acid.
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Substantially free of antioxidant should be understood to mean that the
composition contains no significant or appreciable levels of antioxidant, 1n
contrast to the levels used heretofore in dough conditioning or bread 1mprover
compositions. For example, our International Application Number
PCT/GB2004/002323 (published as WO02004/105494) describes sodium
metabisulphite levels of between 0.1% and 1% by weight of the liquid
conditioning composition. In the present invention, the level of antioxidant is
preferably significantly below this, for example below 0.05% by weight,
preferably below 0.01% by weight, of the aqueous composition. More
preferably, the composition 1s free of even trace amounts of antioxidant, or
components that may exert an antioxidant etfect.

We have found that, quite surprisingly, in contradistinction to the
teachings of the prior art, it is in fact possible to formulate stable aqueous
dough conditioning compositions without the need to resort to use of an
antioxidant. The principal stability problem with aqueous dough condifioners
containing enzymes and ascorbic acid/sodium ascorbate is the denaturation of
enzymes and the oxidation of ascorbic acid/sodium ascorbate owing to the
presence of oxygen in the formulation water. We have found that this problem
can be substantially overcome by the use of salt and sugar in the composition,
without the need fg)r additional antioxidant. It appears the effect may be to
prevent oxygen remaining in the water during processing and subsequently, at
least to any detrimental extent. We have found m this way composifions
having excellent stability over at least three months, or up to six months or
more, can be provided.

The aqueous dough conditioning composition may consist ot only the
aforementioned ingredients or comprise one or more further components if
desired. For example, if necessary, one or more oxidants may be included.
The presence or absence of further components will, generally speaking,
depend upon what is required in the product (for example, a dough mix for

bread) to which the composition 1s to be added.
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In a related aspect, the invention also provides a process for preparing an
aqueous dough conditioning composition in accordance with the ivention,
which process comprises mixing salt and sugar with water, and adding one Or

more enzymes. Optionally, further ingredients may be added to the water as

necessary, depending upon the product requirements. An oxidant, if used, may
be added before or after the enzymes.

In another aspect, the invention provides the use of salt and sugar to
stabilise an aqueous dough conditioning composition comprising one or more
enzymes, the composition being substantially free of antioxidant.

The invention also provides a dough comprising the dough conditioning
composition as described herein.

Also encompassed by the invention is a baked product made from a
dough comprising the dough conditioning composition of the invention.

A typical formulation, by way of illustration 1s:

Flour 100%

Salt 2.0%
Yeast 2.5%
Water 62%
Control Dough Conditioner 1%
Aqueous Dough Conditioner 0.1 -2.0%

With respect to the enzyme, any suitable enzyme may be used as will be
appreciated by those familiar with dough conditioning compositions, although
preferred enzymes 1nclude one or more from lipases, galactolipases
lipoxygenases, amylases, hemicellulases, maltogenic amylases, phospholipases,
beta-glucanase, amyloglucosidases, glucose oxidase, hexose oxidase, laccase

and transglutaminase.  Lipases, galactolipases and phospholipases are
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particularly preferred. One enzyme only may be used, or combinations of two

or more may be employed if desired.
The enzyme may be used in different forms. For example, the enzyme
may be carried on an insoluble carrier such as wheat flour or a fraction from
5  wheat flour, such that the enzyme is effectively held in suspension in the
composition. In order to stabilise such a suspension and prevent settling, it 1s
typically necessary to use a thickener such as a gum or similar. For example,
Xanthan gum may be used. This serves to form a network in the composition
which helps to keep the insoluble portion of the enzyme/carrier in Suspension.
10 Preferably, however, the or each enzyme 1s used in solution — that 1s, n a
water-soluble form — without an insoluble carrier. For example, the enzyme
may be added to the conditioning composition in the form of an aqueous
solution of enzyme 1n water. Alternatively, the enzyme may be added in the
form of a powder. Preferably, the powder is a spray dried powder, which can
15  be obtained, for example, by spray drying the enzyme together with a water-
soluble carrier. Suitable water-soluble carriers nclude maltodextrins and milk
proteins. It is a particular advantage of the present invention that the dough
conditioning composition may comprise one or more enzymes in solution, yet
still possess adequate stability. The required enzymes can simply be added to
20  the composition in the chosen form, and the mixture stirred thoroughly. A

hydrocolloid such as Xanthan gum may be used if desired, although this 1s not

always necessary when the enzymes are used in soluble form. High shear
mixing can be used if necessary, when mixing the various ingredients of the
composition.

25 Salt is preferably present in an amount of from 12% to 22% (by weight
of the composition), and the sugar is preferably also present in an amount of

13% - 23% (by weight of the composition) Sucrose and NaCl are preferred but

alternatives may include glucose, fructose and KCl. These can all be used in

the amounts indicated above.
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The composition may optionally comprise an oxidant, and this is often
preferable when the final product is a bread — that is, the composition is used to
condition a bread dough mix. Any suitable oxidant may be used, although'
ascorbic acid is preferred. Other oxidants may be used instead of, or in
addition to, ascorbic acid where the relevant food legislation permuits.
Alternatives include potassium bromate, potassium iodate, calcium peroxide,

and azodicarbonamide, but this list is not exhaustive as will be clear to the

skilled reader. It is particularly preferred to use a salt of an acid, particularly a

salt of ascorbic acid, especially sodium ascorbate. We have found that the use
of sodium ascorbate (or another suitable salt) substantially overcomes a
problem which may be caused by using ascorbic acid — that of low pH, which

may adversely affect the enzymes and cause premature deterioration. Whilst

- this problem has hitherto been addressed by neutralising with alkali, for

example, sodium hydroxide (see, for instance WO 2004/105494), this adds an
additional processing step. In contrast, the use of sodium ascorbate (or another
suitable salt) circumvents the potential pH problem, and avoids the need for
sodium hydroxide. '

Accordingly, the invention also provides, in a preferred aspect, an
aqueous dough conditioning composition comprising water, one Or more
enzymes, salt, sugar and an oxidant in salt form, particularly sodium ascorbate,
characterised in that the composition is substantially free of antioxadant.
Oxidant is used preferably in an amount of 1% - 16% (by weight of
composition) with a preferred range 2 — 6%.

The composition may comprise a water soluble alkali, preferably sodium
hydroxide, although as noted above this i1s not necessarily essential. The
composition may also comprise a hydrocolloid, an emulsifier (e.g. sodium
stearoyl lactylate), a polysaccharide (e.g. starch), or other means for increasing
the viscosity of the compdsition. The emulsifier should be of a food grade.

The hydrocolloid may be Xanthan gum or a suitable equivalent. Said one or

SUBSTITUTE SHEET (RULE 26)
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more enzymes may comprise lipase and the oxidant (1.e. oxidising agent), if
present, may be ascorbic acid, but 1s preferably sodium ascorbate.

The water 1deally comprises dissolved sugar and dissolved salt, which
are preferably added first.

The pH of the composition is preferably approximately 3.0 to 8.0, more
preferably 4.0 to 5.0, and most preferably about 4.5. This can be achieved
using, for example, sodium ascorbate, or a mixture of ascorbic acid and sodium
ascorbate. Sodium hydroxide may be used if necessary, although by
appropriate formulation we have found it 1s possible to achieve the correct pH -
without the need for sodium hydroxide. Preferably, after the salt and sugar, one
01*.more enzymes are added. Also, after said one or more enzymes are added, a
hydrocolloid may be added if desired. An oxidant may be added before or after
the enzymes.

An embodiment of the present invention will now be described.

A 0.25% aqueous solution of dough conditioner may be prepared in
accordance with the present invention by first adding sugar and salt to water.
The sugar and salt are dissolved in the water by stirring. The sugar and salt
may each be added in the quantity of 12 — 23%. However, in trials, a solution
has been used with 23 wt% sugar, 20 wt% salt and 57 wt% water.

Once the sugar and salt have been dissolved in the solution, sodium
ascorbate may then be added and dissolved with stirring. The pH of the product
will be approximately 5.0 when using sodium ascorbate. If ascorbic acid is used
the pH of the solution can be adjusted to the value of 3.0 to 8.0 (preferably 4.0
to 5.0 and more preferably 4.5) by adding sodium hydroxide solution (or any
other suitable food grade water soluble alkali). The required enzymes are then
added and thoroughly stirred into the solution. Suitable enzymes are noted
above. A hydrocolloid (for example, Xanthan gum) is then added and the
solution is stirred until a smooth gel is formed. The solution is ideally mixed

with a high shear mixer.
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The resultant aqueous fluid may then be stored at or below room
temperature for later use as a dough conditioner (bread Improving
composition). Aqueous conditioner according to the invention was used to
make bread in accordance with Tablel.  All products were found to be
satisfactory.

We have found that the sugar and salt in the aqueous fluid serves to
protect the enzymes adequately and provide sufficient stability, without the
need to use an additional antioxidant. After the necessary dough improving
enzymes are added, a hydrocolloid may be used to thicken the solution, and this
can further reduce water activity and so contribute to the stability of the
composition.

The present invention is not limited to the specific embodiment
described above. Alternative arrangements will be apparent to a reader skilled
in the art. For example, although ascorbic acid is widely used in dough
conditioners and takes the role of an oxidant, other oxidants may be used where
food additive legislation permits (for example, m the US). Alternatives to
ascorbic acid include potassium bromate, potassium iodate, calcium peroxide,
and azodicarbonamide.  Also, where food additive legislation permits,
alternative antioxidants to those indicated above may be used, for example, L-
cysteine hydrochloride.

The following Examples illustrate the invention.

Examples 1-4 (Formulations 1-4)

Ingredients Standard Formulation Formulation | Formulation 4
Formulation 2 3 (Producticn
1 Run)
Water 50.037 50.218 50.117 40.205
Fine Salt 60 17.609 17.609 17.609 17.254
Caster Sugar 20.229 20.229 20.229 19.721
Xanthan Gum 0.600 0.513 0.600 1.400

SUBSTITUTE SHEET (RULE 26)
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(Keltrol) | | ]
' Sodium 0.100 0.000 0.020 | 0.000
Metabisulphite i |
Amylase 0.800 0.800 0.800 0.800
Hemi Cellulase 0.625 2.500 l
| Oxidant LI0.000 10.120
| Total 1100 1 100. |
I . 1 _

Aqueous dough conditioning compositions were formulated according to
the compositions given in the above table. All values are by %wt of the total
composition. Formulation 1 is a control composition (not according to the
invention) and contains 0.1%wt sodium metabisulphite (1.e. antioxidant).
Formulations 2-4 illustrate the invention. Formulation 2 contains no
antioxidant, whereas Formulation 3 contains a fifth (20%) of the control level
used in Formulation 1. Formulation 4 is an example of a production run, and
contains no antioxidant. All of the compbsitions of the mmvention (2-4) showed

excellent stability.
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[ Cereform ~TestBake Report .
e ~ ._ . —
Test date | 11" June 2005

Test Agueous Conditioner Project .
t Objectives -~ Final Test base on trial products 3/3/05 test bake of Aqueous Conditioner..
| Production Trial 4 wio Sul , .

- phur Dioxide

Bread type _
Base recipe: | B '

Wheat Flour 3000 Jaoo0 3000 [ | 1
s e eo oo Jeo | [ 1 1 |
Yeast - T L [ I I R
Water — a3 [180 |80 | | [ | |
e s 5 s 19 | [ T 1
Additlons: |

Dough number - T 2 (3[4 s 6 |7 8 |
Powder controt o A _==——--
Aqueous Conditioner 0.2% Fluid Room temp. | | I D
Aqueous Conditioner 0.2% Fluid Fridge5C | s 1 - 1.t
Aqueous Conditioner 0.2% Fluid Incubator 35C | | -_---
Processing: B N =

Mixer ~ . High speed

Mix time mins L o

‘Energy whike M watthowrs -

Vacuum -~ 60 sec dela _ _
Scalingweightg  © 900¢ ) | ~
Comments and conclusions ) Alf products found to be acceptable at the end of shelf life. With only a little

deterioration. QA department and Technical Manager considered product |
- ) N to be acceplable. L

Technologist ) M Green | |

Date | 10/06/2005

e o

Table 1



CA 02672557 2012-10-23

11

CLAIMS

1. An aqueous dough conditioning composition which comprises water, one or more
enzymes, salt in an amount of from 12% to 22% by weight of the composition, and sugar in an
amount of from 13% to 23% by weight of the composition, characterised in that the
composition comprises antioxidant in an amount of 0.05% by weight of the composition or less,
and wherein the composition comprises an oxidant which is sodium ascorbate or a mixture of

sodium ascorbate and ascorbic acid.

2. An aqueous dough conditioning composition which comprises water, one or more
enzymes, salt in an amount of from 12% to 22% by weight of the composition and sugar in an
amount of from 13% to 23% by weight of the composition, wherein the composition comprises
0.05% by weight or less of a sulphur —containing antioxidant compound and further wherein
the composition comprises an oxidant which is sodium ascorbate or a mixture of sodium

ascorbate and ascorbic acid.

3. A composition according to claim 1 or 2 wherein the amount of antioxidant 1s 0.02%

by weight of the composition or less.

4. A composition according to claim 1 or 2 wherein the composition 1s completely free of

antioxidant.

5. A composition according to any one of claims 1 to 4 wherein the enzyme or each

enzyme 18 in water-soluble form.

6. A composition according to any one of claims 1 to 5 wherein the composition turther

comprises a hydrocolloid.

7. A composition according to claim 6 wherein the hydrocolloid 1s a gum.
8. A composition according to claim 7 wherein the gum 1s xanthan gum.
9. A composition according to any one of claims 1 to 8 wherein the oxidant 1s present 1n

an amount of 1% to 16% by weight of the composition.

1 0. A composition according to any one of claims 1 to 9 wherein the pH of the composition

1s from 4 to 5.
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11. A process for preparing an aqueous dough conditioning composition according to any
one of claims 1 to 10, which process comprises mixing salt and sugar with water, and adding

one or more enzymes, and sodium ascorbate or a mixture of sodium ascorbate and ascorbic

acid.

12. Dough comprising an aqueous dough conditioning composition according to any one of

claims 1 to 10.

13. Use of salt and sugar to stabilize an aqueous dough conditioning medium composition,
wherein the salt is in an amount of from 12% to 22% by weight of the composition and sugar 1s
in an amount of from 13% to 23% by weight of the composition, and wherein the aqueous
dough conditioning composition comprises one more enzymes, 0.05% by weight or less of a

sulphur-containing antioxidant, and an oxidant which is sodium ascorbate or a mixture ot

sodium ascorbate and ascorbic acid.
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