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WATER-IN-OIL EMULSION COMPOSITION FOR BAKERY
BACKGROUND OF THE INVENTION
[Field of the Invention] |

This invention relates to a water—in-oil emulsion
composition for-bakery. More particularly, it relates to a
water-in-oil emulsion composition for bakery, wherein an-
extremely high emulsion stabiiity and a high proportion of
aqueous phase can be achieved, capable of giving a product
having an excellent flavor, a soft texture and a'good melt-
ability in mouth when used in, particularly, baked products.
[Description of the Prior Art]-

In recent years, it has been required to develop an oil
and fat composition for bakery of a high water content from
various viewpoints, for example, from the nutritional view-
point and in order to gi\}e baked products having a goods
texture.

A known method for broducing a table margarine of-a
high water content comprises using an unsaturated monoglyc-
eride as an emulsifier (refer to Japanese Patent Publication
No. 5023/1971). The unsaturated monoglyceride to be used as
an emulsifier in thi§ method substantially consists of cis-
form unsaturated fatty acids, which will be referred to as
the cis-unsaturated monoglyceride hereinafter. This method
is based on the fact that the cis-unsaturated ménoglyceride

can form rigid- liquid crystals at the W/0 emulsion inte;-
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On the other hand, an oil and fat composition of a high
water content should have a plasticity over a wide tempera-
ture range, when the purposes of its use are taken into
consideration. Regarding the o0il and fat composition;
therefore, those having a considerably high solid fat con-
tent (SFC) a;e to be blended, different from the above-
mentioned table margarine of a high water content. This is
because plasticity is indispensable in order to uﬁiformly
incorporate an oil and fat composition of a high water
content into, for example, a bread dough, a cookie dough or
a cake dough. A stable W/0 emulsion, similar to a conven-
tional table margarine of a high water content, can be
obtained by producing an oil and fat composition of a high
water content by blending a conventional cis-unsaturated
monoglyceride with a base comprising a fat composition of a
high SFC. 1In this W/0 emulsion, however, high melting point
fats in the fat composition are intensely incorporated into
liquid crystals in the production process. As a result, no
plasticity over a wide temperature range can be achieved and
thérefore the obtained product shows only a seriously dete-
riorated suitability for producing baked products.

The deterioration of the plasticity is also observed in
a fat emulsion comprising a diglyceride having unsaturated
fatty acid residues (refer to Japanese Patent Publication
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No. 301743/1988), which suggests that it is due to a specif-
ic function of cis-unsaturated fatty acids.
SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
water—in—oii emulsion composition for bakery, wherein an
extremely high emulsion stability and a high proportion of
aqueous phase can be achieved, capable of showing a plastic-
ity over a wide temperature range.

In order to achieve the above object, the present
inventors have examined the effects of a saturated monoglyc-
eride, a cis-unsaturated monoglyceride and a trans-
unsaturated monoglyceride on the emulsion étability and
plasticity of an emulsion composition of a high water con-
tent comprising fats of a high SFC as well as the effects of
a sizing agent thereon. Based on the results of the exami-
nation, which are given in Table 1, the following findings
are cobtained.

The saturated monoglyceride doés not contribute at all
to the emulsion'stability of the emulsion composition of a
high water content comprising fats of a high SFC, regardless
of the presence of the'sizing agent in the agueous phase,
but it gives a good plasticity.

The cis-unsaturated monoglyceride shows stable emulsion

'regardless of the presence of the sizing agent in the aque-

ous phase, but the plasticity is not improved thereby.
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When no sizing agent is used in the aqueous phase, .the
trans-unsaturated monoglyceride shows a poor emulsion sta-
bility. When the sizing agent is employed, it gives'a high

emulsion stability and a good plasticity.

Table 1
Emulsion Plasticity
stability
Using no sizing agent:
saturated monoglyceride . b'e o
cis-unsaturated mono- o) X
glyceride
trans-unsaturated mono- Cox )
glyceride
Using sizing agent:
saturated monoglyceride X o]
cis-unsaturated mono- o . X
glyceride .
trans-unsaturated mono- - o o}
glyceride

The present inventors have furthermore found out that
the dispersibility of the water-in-oil emulsion composition
in water or a dough can be improved by adding the hydrate of

an emulsifier to the aqueous phase and thus the effects of
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the water-in-oil emulsion composition for producing baked
products can Ee remarkably improved.

Accordingly, the present invention, which has been
completed baséd on the aforesaid findings, provides a
water-in-oil emulsion composition for bakery which comprises
from 30 to 70% by weight of an oil and fat phase comprising
a fat showing a solid fat content of 30 or above, 20'or
above and 10 or above, respectively, at 10°c, 20°C and 30°C
and from 70 to 30% by weight of an aqueous phase containing
a hydrated emulsifier and contains a monoglyceride contain-
ing from 5 to 100% by mole, based on the constituting fatty
acids, of trans-monoencic acid(s) (hereinafter referred to
as the trans-unsaturated monoglyceride) and a sizing agent.

" The water-in-oil emulsion composition of the present
invention, wherein an extremely stable emulsion and a high
proportion of the aqueous phase (for example, a water con-
tent of 50% by weight or more) can be achieved, sustains a
plasticit& over a wide temperature range and thus can be -
suitably used as an emulsion composition for producing, in
particular, baked products.

The use of the emulsion composition of the present
invention for kneading can exerts the following femargable
effects.

(1) The handling propertigs of a bread or cake dough can be

improved.
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(2) The water in a bread or cake dough can be maintained,
which contributes to the softening of gluten.
(3) The obtained bread can sustain a softness for a pro-
longed period of time.
(4) The specific volume of a bread or a cake can be elevat-
ed.
(5) The obtained bread or cake shows a éood meltability in
mouth.
DETAILED DESCRIPTION OF THE INVENTION
Although the carbon atom ﬁumber of the constituting
fatty acids of the- trans—uﬁSaturated monoglyceride to be
used in the present invention is not particularly restrict-
ed, those having 12 to 24 carbon atoms méy be generally used
therefor. A fatty acid constituting an unsaturated mono-
glyceride is substantially a monoenoic acid, either cis- or
trans— form. The aforesaid trans-unsatutated monoglyceride
contains from 5 to 100% by mole, preferably from 10 to 70%
by mole and still preferably from 15 to 70% by mole, of
trans-monoenoic acid(s) in the total constituting fatty
acids. When the monoglyéeride contains less than 5% by mole
of a trans-monoenoic acid and thus substantially comprisés
cis-unsaturated fatty acids, it gets close to a cis-
unsaturated monoglyceride. In this case, therefore, the
plasticity of the monoglyceride is éeriously deteriorated,

though the emulsion stébility thereof can be secured.
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Well-known methods for determining the proportion of
trans-monoenoic acid(s) in the constituting fatty aéids
include IR and gas chromatography.

The content of the trans-unsaturated monoglyceride in
the composition may range from 0.1 to 2.0% by weight, pref-
erably from 0.5 to 2.0% by weight and still preferably from
0.7 to 1.5% by weight, though it may vary depending on the
content of the trans-monoenoic acid(s). When the content of
the trans-unsaturated monoglyceride is less than 0.1% by
weight, any'suffiéient'emulsion stability can-be hardly
achieved. When it exceeds.Z.O% by weight, on the other
hand, there is é risk that the plasticity ié deteriorated,
which might be caused by the cis-unsaturated monoglyceride
contained therein. |

Preferable examples of the sizing agent to .be used in.
the present invention include starch, guar gum, carrageenan,
alginates and pectin. Either one of these materials or .a
mixture thereof may be used in the present invention.

The content of the sizing agent in the composition may
raﬁge from 0.1 to 10.0% by weight, preferably from 0.3 to
5.0% by weight and still preferably from 0.5 to 2.0% by
weight. When the content of the sizing agent is less than
0.1% by weight, satisfactory effects can be hardly achieved.
When it exceeds 10.0% by weight, on the other hand, the

" viscosity of the aqueous phase might be excessively in-
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creased or the obtained product might show a rough texture.

Examples of the fat to be used in the present invention
include natural fats such as palm oil, soybean oil, rapeseed
oil, rice oil, sunflower oil, safflower oil, beef tallow,
milk fat, lard, cacao fat, fish 6il and whale oil and proc-
essed bnés obtained by hydrogenating, fractionating and/or
transesterifying thesé fats. Either one.of these materials
or a mixture thereof may be used in the present invention.

It is required that the SFC of the mixture of the
selected fats be 30% or above, 20% or above and 10% or
above, respectively, at 10°c, 20°C and 30°C. This is be-
cause the composition should have a good plasticity over a
wide temperature range. In the case of a table margarine of
SFC of 24, 13 and 4, respectively, at 10°, 20°C and 30°C,
for exaﬁple, oil-off is observed at a temperature exceeding
25°C and thus the plastiqity'essentially required for an
emulsion composition cannot be satisfied any more. This
phehomenon well explains the above—menéioned fact.

The fat(s) may be used in such an amount as to give a
content of the oil and fat phase, together with other oleag-
inous materials, in the composition of from 30 to 70% by
weight.

In addition to the trans-unsaturated monogly;eride, the
oil and fat phase of the emulsion ;omposition of a high

water content of the present invention may further contain
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other emulsifier(s) (for example, saturated monoglycerides,
diglycerides, sucrose fatty acid esters, sorbitan fatty acid
esters, propylene glycol fatty acid esters, organic acid
monoglycérides or lecithin), antioxidant(s), colorant(s) and
perfume(s). It is preferable'that the content of the
above-mentioned emulsifier(s) and other édditives in the o0il
ané fat phase ranges from 0.1 to 10% by weight based on the
oil and fat phése.

The emulsion composition of a high water content of the
present invention cohtains a hydrated emulsifier (a hydrate
of an emulsifier) in the aqueous phase.

Examples of the emulsifier to be hydrated . include
saturated and unsaturated fatty acid monoglycerides, diace-
tyltartaric acid monoglyceride, succinic acid mdnoglycéride,
citric acid monoglyceride, lactic acid monoglyceride, acetic
acid monoglyceride, diglyéerides, polyglycerol fatty acid
esters, propylene glycol fatty acid esters, sugar esters and
sugar'polyesters. 'Among these materials, mdnoglycerides,
diacetyltartaric acid monoglyceride, succinic acid monoglyc-
‘eride and polylecerol fatty acid esters are particularly
preferable. Either one of these emulsifiers or a mixture
thereof ma& be used in the present invention.

Although the chain length (i.e., the carbon atom
number) of the fatty acids constituting the above emulsifier

is not particularly restricted, those haviné 12 to 24 carbon

\ .
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atoms may be generally uséd therefor.

The content of the emulsifier to be hydrated in the
composition may range from 0.05 to 35% by weight, preferably
from 0.1 to 20% by weight. when the content of the emulsi-
fier is iess than 0.05% by weight, satisfactory baking
effects can be hardly achieved in the production of bread.
When it exceeds 35% by weight, on the other hand, the baking.
effects cannot be improved any more.

in the emulsifier hydrate, hydrophilic groups are
-aligned toward the surface. Thus the dispersibility of the
emulsifier in water or a.dpugh is improved as compared with
a common emulsifier having lipophilic surface, which con-
tributes tb a remarkable improvement in the baking effects
of the water-in-oil emulsion composition. |

The aqueous phase of the emulsion composition of a high
water content of the present invention may further contain
dairy products (for examéle, milk, whole fat milk, skimmilk,
proteins derived from milk such as césein éompounds, a
concentrated solution of milk protein, a milk serum protein
concentrate or mixtures thereof), common salt, water—-soluble
perfumes, sugars (for example, sucrose, isomerizing sugars
or invert sugars), puree or juice of fruits or vegetables,
concentrates thereof and lactic acid fermentation products
thereof as seasoning components, if required.

'Furthermore, enzymes such as proteases (for example,
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pepsin, trypsin, chymotrypsin, papain or ficin), glycosi-
dases (for example, K -amylase, ﬂ-amylase, amyloglucosidase,
pullulanase or pentosanase), lipid decomposing enzymes (for
example, lipase or phospholipase), catalase and glucose
oxidase may be added to the water—in-bil emulsion éomposi—
tion of the present inventién. |

Furthermore, a gas (for example air, nitrogen gaé or
carbon dioxide) may be introduced into the emulsion
composition of a high water content of the present invention

"during or after the production, if required.

The method for producing the emulsion composition of a
high water content of the present invention is not particu-
larly restricted. It may be obtained by, for example, the
following method. 30 to 70% by weight of an oil and fat
phase, which has been prepared by dissolving a trans-
unsaturated monogiyceride optionally together with other
oleagiﬁous material(s) in a fat, and 70 to 30% by weight of
an aqueous phase, which has been prepared by édding sizing
agent(s), emulsifier(s) to be hydrated and water-soluble
material(s), if required, in water, are pre-emulsified so as
to give a W/0 emulsion. In this step, the mixture may be
emulsified and homogenized while circulating with a pump by
using, for example, a homomixer, a homogenizer or a colloid
mill. Next, the pre-emulsion is quenched and kneaded in a

hermetically sealed continuous tube cooler such as those
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used for producing margarine (for example, votator, combina-
tor-or perfecter) to thereby give the fat composition of the
present invention.

The emulsion composition of a high watet content of the
present invention thus obtained is free from the problem of
the plasticity over a wide temperature range which has been
a trouble in the art. Further, it shows a highly stable
emulsification.

The emulsion composition of a high water content of the
present invention is usable in various foods including bread
such as white bread, buns and French bread and confectioner-
ies such as biscuits, cookies and crackers. When it is used
in bread, in particular, the obtained produc; hés an excel-
lenﬁ flavor and a soft and crisp texture.

The emulsion composition of a high water content of the
present invention may be used in the same manner as that of
conventional eﬁulsion compositions. It may be used:in an
amount falling within.the conventional range. ' For example,
it may be kﬁeaded into a bread dough at a ratio of 20% by
weight or less based on flour. Similarly, it may be kneaded
into a cake dough at a common ratio.

To further illustrate the present iavention, the fol-
lowing Examples, Comparative Examples and Application Exam-
ples will be given wherein all parts and % are by weight

unless otherwise noted.
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Examples 1 to 6 and Comparative Examples 1 to 4

In accordance with each formulation as specified in
Table 2, an emulsion composition of a high water content was
obtained by the following method.

The fat and the emulsifier were introduced into a
mixing tank together and homogeneously dissolved or dis-
persed therein by heating at around 60°C to thereby give an
oil and fat phase. Separately, the sizing agent and the
emulsifier to be hydrated were added into water and heated
to a suitable temperature to thereby give an agueous phase.
The above-mentioned agqueous éhase was added to the above-
mentioned oil and fat phase and the-obtained'mixture was
homogenizea by uniformly stirring. Thus a W/0 emulsion was
obtained. The obtained emulsion was quenched and kneaded in
a device for producing margarine to thereby give an emulsion
composition of a high water content. As Table 2 shows, a
saturated monoglyceride.or a cﬂs—unsaturatéd monoglyceride
was used as an emulsifier or no sizing agent wés employed in
Comparative Examples{

The texture state (emulsion stability and plasticity)
of each emulsion tomposition of a high water content thus
obtained was evaluated after storing at 10°C and 30°C for
three days.

Table 3 summarizes the rgsults.

13
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Table 2

Emulsifier Sizing agent Emulsifier to Fat (%) _ SFC (fat)
be hydrated . Water
type cont. type cant. type cont. {-hardened fish palm oil : 10°C | 20°C 30°C
(%) (%) (%) oil 32°C 42°C .
t,-UMG- 1.2 starch , 1.3 saturated l.5 30 13 53.0 45 32 19
monoglyceride
t,-UMG 1.2 carrageenan 1.3 saturated 1.5 30 13 53.0 45 32 19
Example monoglyceride oo
i t,~UMG 1.2 starch 1.3 saturated 1.5 30 13 ©53.0 45 32 19
monoglyceride
= —
» t,-UMG 1.2 starch 1.3 diacetyltartaric 1.5 - 30 13 53.0 45 32 19 -
| acid monoglyceride ¢
t,~UMG 1.2 starch 1.3 succinic acid 1,5 30 13 53.0 45 32 16
. monoglyceride :
t,—UMG 1.2 starch 1.3 polyglycerxol 1.5 30 13 53.0 45 32 19
fatty acid ester
SMG 1.2 staxch 1.3 saturated 1.5 30 13 53.0 45 32 19.
monoglyceride : .
Comparative C-UMG 1.2 starch 1.3 saturated 1.5 30 13 53.0 45 32 19
Example monoglyceride '
€ -UMG 1.2 - saturated 1.5 30 13 $3.0 45 32 1¢
monoglycerxide -
t,~UMG 1.2 - saturated 1.5 30 - 13 53.0 45 32 19
monoglyceride
£,-0MG: unsaturated monoglyceride (trans-monoenoic acid content: 10% by mole, cis-moncenoic acid content: 50% by mole).
t,-UMG: unsaturated monoglyceride (trans-monoenoié acid content; 30% by mole, cis-monoencic acid content: 40% by mole). -
C-UMG: unsaturated monoglyceride (cis-monoenoic acid content: 80% by mole, trans-monoenoic acid content: = 0f by mole).
SMG: saturated monoglyceride.




Table 3

" Texture after
storing at 10°C

Texture after
storing at 30°C

homogeneous and no
water separation.

4 © very smooth and
homogeneous "and no
water separation.

5 very smooth and
homogeneous and no
water sepration.

6 very smooth and
homogeneous and no
water separation.

for 3 days for 3 days
Example:

1 smooth, homogeneous smooth and homoge-
and no water neous.
separation.

2 smooth, homogeneous smooth and homoge-
and no water neous.
separation.

3 very smooth and very smooth and

homogeneous.

very smooth and
homogeneous.

very smooth and
homogeneous.

very smooth and
homogeneous. .

Comparative Example:

1 water separation.
2 smooth, homogeneous
: and no water
separation.
3 water separation.
4 water separation.

good shape retention.
poor shape retention
and oil-off.

good shape retention.

good shape retention.
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As Table 3 shows, the emulsion combosition of a high
water content of the present invention shbwed highly stable
emulsification and a good plasticity, namely, excellent
properties.

Application Example 1
[White bread bakiﬁg test]

White bread test samples of the following formulation
were produced by the following method with the use of the
emulsion compositions of a high water content obtained in
Examples 1 and 5 (invention products) as an emulsion compo-
sition for bread dough.

<Formulation> parts

wheat flour 1,000
yeast : 23
refined white sugar - 50
food 1
emulsion composition 50
milk powder '20
common salt . 20
water 630.

<Production method> (70% sponge dough method)
dough temperature sponge dough:.24°C
dough: 28°cC
floor time ' , 20 minutes

bench time 25 minutes

16
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final proofing 40°C, 50 minutes

baking - ~210°C, 23 minutes.

Separately, comparative white bread samples of the same
formulation were produced by the same method ekcept that
shortening (containing 2% of saturated monoglyceride) and a
common emulsion composition (water content: 18%, saturated
monoglyceride content: 1.5%) were used as an emulsiqn compo-
sition. In.these comparative samples, the amounts of the
emulsion compositions and water were finely controlled so as
to give the ‘same water content and the same fat content as
those of the test samples.

Table 4 shows the results of the examination on these
white bread samples wherein the hardness and flavor of each
bread sample were évaluated as follows: -

.*1: the hardness of a sample was determined by measuring the
load required for compressing the bread sample of 30 mm
in thickness by 15 mm with a rheomether (mfd. by FUDO
KAGAKU K.K.)

*2 the flavor of a sample was evaluated by 20 panelists.
Each item was evaluated in fivé'grades of from 1 (poor)

to 5 (very good) and expressed in the average.
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Table 4

Inventiqnlprodupt Common
Test item Shortening knead—-in
. Bx. 1 Ex. 5 ' ) fat
Specific volume 5.13 5.08 4.90 4.95
| Hardness after 24 hr 29.8 34.1 44.3 . 40.2
(compression ; '
ratio: 50%, after 48 hr 38.4 1 43.1 .60.5 52.7
sample thickness: - )
30 mm) after 72 hr 40.9 46.7 71.3 55.8
softness 4.9 . ‘4.1 3.5 " 4.2
Flavor test : ' —
(evaluated by meltability - 4.3 4.3 3.9 3.8
20 panelists in mouth
in 5 grades) total 4.6 * 4.5 3.7 4.0
evaluation .




As Table 4 shows, the bread samples produced by using
the invention products as an emulsion composition showed a
sustained softness and a good meltability in mouth.

The results of a test wherein the water-in-oil emulsion
composition of the present invention was used as an emulsion
composition for producing white bread is glven as an example
of the appllcatlon thereof to the production of baked
products. However the water—-in-oil emulsion composition of
the present invention is applicable to the production of not
only white bread but also various bread products and cakes.
It is particularly effective to use the water-in-oil emul-
sion composition for producing bread products which would be
deteriorated within a relatively short period of time, for

example, raisin bread.
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WHAT IS CLAIMED IS:

1. A water-in-oil emulsion composition for bakery which
comprises from 30 to 70% by weight of an bil and fat phase
containing a fat showing a SFC of 30 or ébove) 20 or above
and 10 or above, respectively, at 10°C, 20°Cc and 30° and
from 70 to 30% by weight of an agueous phase containing a
hydrated emulsifier and contains a monoglyceride containing
from 5 to 100% by mole of trans-monocenoic acid(s) in the

constituting fatty acids and a sizing agent.

2. . A water-in—-oil emulsion composition for bakery as
claimed in Claim 1 which contains from 0.1 to 2.0% by weight
of said monoglyceride containing 5 to 100% by mole of

trans-monoenoic acid(s) in the constituting fatty acids.

3. A water—-in—-oil emulsion composition for bakery as
claimed in Claim 1 which contains from 0.1 to 10.0% by

weight of a sizing agent.

20
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