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(57) Claim
1, A process for the preparation of a watexr and oil

cnulsion comprising a phespholipoprotein containing
material, which has bean modified by phospholipase A,
and at leask one native staxrch based thickening agent,
which comprisas carrying out the follewing steps in
gaquencaot

(a) at least partly gelatinizing the native starch
basad thlcekening agent,

(b) incorporating tha phospholipoproteln containing
matorial, which has boen modifiecd by phospholipase A,
the degrae of conversion (as horolnbefore defined) of
the phospholipoprotein by the phospholipase a belng at
least 10%, into the gelatinized native starch based
thickening zagent,

(&) inecorporating the regquired amount of oll ox fat
containsng oil into the mixturae obtained in step (b)
and,

(d} homogenizing the final nixture obtalned. e /2
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3. A process according to Claim 1 or 2, in which the

phospholipoprotein containing material is selected from:

whole egg, egg yolk, or eygg yolk substantially free¢ from
cholesterol.

16. A process according to Claims 1-14, in which the

natlve starch based thickening agent is selected from
the group consisting of corn starch, wheat staxrch;
potato starch, and mixtures thereof,
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Complete Specification for the invention entitled:
PROCESS FOR 'HE PREPARATION OF A
WATER AND OIL. EMULSION

The following statement is a full description of this invention
including the best method of performing it known te mei=




5]
B

Y et e e s e ans e

U

Ko,

10

15

20

25

30

35

1A 0 7079 (R)
PROCESS FOR THE PREPARATION OF A WATER AND QIL EMULSION

The present invention relates to a process for the
preparation of a water and oil emulsion comprising a
phospholipoprotein containing material, which has been
modified by phospholipase A, and at least one native
starch based thickening agent. More particularly the
invention relates to a process for the preparation of an
oil-in-water emulaibn of the mayonnaise, French dressing

oxr salad dressing type.

Thexe is an increasing demand for milder, preservative-
free oil-in-water emulsion based products, which have
not been subjected to savere heat treatments, but at the
same time have an acceptable zaste and good keeping
properties. In order to prepare these products, the
manufacturer faces a number of sometimes conflicting
requirements. If the product has to be mild, the use of
chemical preservatives to inhibit the growth of
unacceptable microorganisms is almost unavoidable. If on
the other hand the product should be free of these
chemical preservatives, one has to resort to the use of
such amounts of acid in order to arrive at an acceptabla
shelf life of the product, that the taste of the

product is unacceptably harsh.

Mild products, which are fee of chemical presorvatives
usually. require a pasteurization ox sterilization
treatmen@, but upon nheating above 60°C-70°C the egg yolk
in oil-in-water emulsions looses its emulsifying
properties, which results in coarsening of the amulsion,

" followed by o0il exudation. Products based on milk

protain instead of egg yolk as emulsifying agent are
generally heat-stable at 60°Cc-70°C, but lack the desired
creamy taste impression originating from the egyg yolk.
With salad dressing an additional problem is met. Salad
drassing resembles mayonhaise in that it is also an oil-
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in-water emulsion, but in addition to egg yolk it
contains starch based thickening agents and gums. These
thickeners usually are chemically modified starches,
which however are expensive and moreover there is an
increasing demand to have these chemically modified
starches replaced by native starches. The use of native
starches entails a number of difficulties, however,
because they are more sensitive to temperature, time and
shear conditions duxing gelatinization. Moreover during
storage of the dressings prepared with native starches,
gel formation (thickening) and as a consequenre water
separation (syneresis) often occurs due to .
retrogradation of the starch, leading to unacceptable
products.

It has now been found that these disadvantages can be
overcome by using a phospholipoprotein containing
material, which has been modified by phospholipase A,
and preparing the oil and water emulsion containing at
least one native starch based thickening agent by using
a specific sequence of operatjions.

The present invention therefore relates to a process for
the preparation of a water and oil emulsion comprising a
phospholipoprotein containing material, which has been
modified by phospholipase A, and at least one native
starch based thickening agené, which comprises:

(a) at least partially gelatinising the native starch
based thickening agent,

(b) incorporating the phospholipoprotein containing

‘material, which has been modified by phospholipase A,

into the gelatinised native starch based thickening
agent,

(c) incorporating the required amount of oil or fat
containing oil into the mixture obtained in step (b),
and
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(d) homogenizing the final mixture obtained.

The emulsions prepared according to the invention
preferably have the aqueous phase as the continuous

5 phase and are in this specification referred to as oil-
in-water emulsions. This type of emulsion means for the
purpose of this specification continuous aqueous phases
containing any amount of oil and fat containing oil in
dispersed form. Examples of emulsions which come undex

10 this definition are eidible products like mayonnaise,
dressings, spreads,’ soups oxr sauces.

i
14

I

j&’ﬂ It is known from British Patent Specification 1;585,105
(Unilever) vo prepare oil-in-water emulsions comprising

15 hot- and cold~water-soluble, optionally modified, kinds

f““g of starch and _ams and a phospholipoprotein material,

; Yo modified by a treatment with phospholipase A. This

H publication is silent, however, on thae occurrence of

§ . water separation of thae products upon storage and with

j o 20 regard to tha preparation of the cmulsions it has only

e been stated that the emulsions are prepared by

N incorporating in the emulsion besides oil, wataexr and

’ modified phaspholipoprotein, at least one thickening

R agent in a proportion, which is less than the proportion

; sae 25 required for obtaining an emulsion of thae sama

42 : ﬁ:’ composition and viscosity, but containing unmodifiecd ox

- insuffidiently modificd phospholipoprotein. In tha

| examples all tha ingrediunts are mixed togathaer in one

:g vescel and from this publication it cannot be concluded

! 30 that a specific sequence of operations in tha
preparstion of the emulsion is necaessary to arrive at an
acceptable product not exhibiting watex saeparation upon
storaga.

o
@

35 preferred oil-in=-water emulslons are emulslons
containing from 5% to 85%, morae praferably from 15 to




10

au

i

£

15

20

25

30

35

4 Q 7079 (R)

50% of oil or fat-containing oil. By fat we mean a
triglyceride which is hard at room temperature
(typically 15-25°C). With the process according to the
invention oil-in-water emulsions can be prepared which
are also stable at refrigeration temperature (4° - 10°C)
using non-winterized oils. In general stable products
can be prepared starting from a mixture of oil and hard
fat in an amount (dependent on the type of the hard fat)
of up to about 15% solid fat (based on the total oil
phase) in the oil phase at 5°C.

The oil and the fat may be of vegetable or animql origin
and may be synthetic oil and fat., It may be a single oil
or fat or fat fraction or a mixture of oils or fats
and/or fat fractions.

At lcast part of the oil and/or at least part of the fat
may be replaced by a liquid or solid low-caloxie fat-
replacer respectively. Particularly sultable fat
replacers arce the edible polyesters of polyhydric
alcohols having at least four frec hydroxyl groups, such
as polyglycerols, sugaxs or sugar alcohols, and
saturated or unsaturated, straight or branched alkyl
chain Cg-Cy4 fatty acids. The polyhydric alcohol fatty
acid polyesters include any such polyesters or mixturas
thereof of which, on an average, at least 70% of the

‘polyhydric alcohol hydroxyl groups have been esterified

with the fatty acids. Also fatty alkyl ether derivatives
of glycarol, csters of Cg-Cy4 fatty alcohols and
polycarboxylic acids, waxes and microcrystallina

‘eellulosa can be used for replacing at least part of the

oil or the fat.

Examplas of phospholipoprotein=-containing matexrials are
skim milk, butter milk, whay, ocream, egyg yolk and whole
egg. Egg yolk is used prafaerably as source of the
phospholipoprotein.
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Egg yolk or other sources of phospholipoprotein can be
subjected to the action of phospholipase A, particularly
phospholipase A; and the modified product is then
incorporated in the emulsions according to the invention
according to the process of this invention.

The expression '"modified" applied to phospholipoprotein
as used herein denotes any degree of conversion brought
about by the action of phospholipase A. Phospholipase A
is an enzyme which effects cleavage of the bond which
binds a fatty acid radical to the glycerol part of the
phospholipid molecule, thereby replacing this fatty acid
radical by a hydroxyl group, which is called conversion.
Phospholipase A is also active when the phospholipid is
complexed with protein (and thun called phospholipo=-
protein in this specification).

A suitable source of phospholipase A is pancreatin which
is preferably heat-treated, preferably under acidic
conditions. The heat treatment is carried out at a,
temperature from 60°C to 90°C for 3~15 minutes
preferably at pH from 4 to 6.5. The enzyme composition
thus obtainec is substantially free from enzymatic
activity other than that resulting from phospholipase A,
which is remarkably stable under the conditions of tle
above treatment.

The degree of conversion of modified phospholipoprotein
is in this specification expressed as tha percentage of
convarted phosphatidylcholine plus phosphatidylethanol-
amina based on the total amount of phosphatidylcholine
plug phosphatidylethanolamine present before conversion.
An easy method to obtain the figures.required to compute
“this pexcentage is quantitative thin-layer
chromatography.

Even a very low degree of conversion contributes to the
emulsifying capacity of the phospholipoprotein modified
by phospholipase A as well as to the heat stability of
the emulsion containing it. The presence of unmodified
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phospholipoprotein is detrimental to the beneficial
effects of the modified composition, without, however,
totally off-sctting these. Thus one would normally
expect that replacing in an emulsion the entire modifiecd
phospholipoprotein content having a degree of conversion
of, for example 40% by an equivalent amount of cqual
parts of unmodified phospholipoprotein and modified
phospholipoprotein having a degree of conversion of 80%,
would make no difference in the propertics of the
emulsion, It has been found, howaever, that the latter
emulsion is appreciably less heat-stable than the
former, although the latter cmulsion is also .
appreciably better in this respoct than an emulsion
stabilized by an cquivalent amount of unmodified
phospholipoprotain.

The degree of conversion should at least bo L0%.
Praferred cmulsions accoxrding to the invention axe
emulsions, in which the degraa of conversion of tho
phospholipoprotain, modified by phospholipasa A,
contained therein io from 40% to 86%, cspecially from
40% to G5%. .
The quantity of modified phospholipoprotain which should
ba present in the emulsion can vary within very wide
limits. This quantity is inter alia dependent on the

composition of the omulsion, the presencarof other

emulsifying agents, the dagree of conversion of thao
phospholipoprotein moditied by phospholipasae A and tha
properties which ara dasirad in the stabilized amulclon.

In the prasaent invention the emulsions contain from

0.05% to 5% of tha phospholipoprotein modified by
phospholipase A based on the oil (ox fat=contalning oil)
contant of tha emulsion.

In a partiocular embodiment of the presant invention
emulsions are provided containing wodified agg yolk
which is substantially free of cholestearol.
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In the emulsions to be prepared according to the present
invention the native staich based thickening agent
preferably is a hot-water soluble native starch, like
corn starch, wheat starch, potato starch and the like,
or a mixture of said starches. Also cold-water soluble
starches may be used, which usually are pregelatinized.
In case cold-water soluble starches are used in the
process according to the present invention, the first
step of the process, i.e.gelatinising the native starch
based thickening agent may be superfluous and in that
case the phospholipoprotein conaining material, which
has been modified by phospholipase A, can be
incorporated immediately into the pregelatinizeé native
starch based thickening agent (process step (b)), arter
which tha othoxr process steps (c) and (d) accoxrding to
the present invention are performed.

Generally from 0.1% to 10% by welght of the final
cmulsion of nativa starch based thickening agent is
used, optionally conjointly with from 0.05% to 1% by
walght of at lcast ona gum, like guar gum, locust bean
gum, and the like. )

In the process according to the presant invention tha
saquanca of process steps is essential to arrive at
shelf~gtabla products.

The hot-water solubla native starch based thickening
agent is first subjected to a gelatinising treatment by
haating. it to a temporaturae between 75°C and 90°*C in thea
prasenca of watexr, the temparature being dependent on
tha typa ef the thlckening agent used, thae pH and tha
presence of any other additivas.

Tha hot=watar solublae native starch based thickening
agent may subsegquently be cooled, but it may also be
transfarred in hot stata to a mixing vessel, duriny
which transfer a small temperatura drop may oeeux. Tha
hot=wataer soluble native starch based thickening agent
before gelatinising and, optionally cooling may have
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been mixed with vinegar, salt, sugar, vegetables, herbs,
spices and the like.

Then the phospholipoprotein containing material,which
has been modified by phospholipase A, is incorporated
into the gelatinised native starzh based thickening
agent.. This is followed by incorporating the required
amount of oil or fat containing oil, and any other
ingredients of the emulsion, after which the final
mixture obtained is homegenized.

The emulsions to be prepared according to the present
invention may also compxise vinegar, lime or lemon
juica, cdible acids, up to 6% by welght (baced on tha
total emulsion) of cethanol, swactening agents, salt,
mustard, herbs, spicas, flavouring agants, vogatabla
particles, emulsifying agents, colouring agents, gums
and stabilizers, but the amount and tha type of thasna
additivas should bae such that the obtained cmulsions
will be mild and substantially presorvative-fraa.

The invention is illustrated by tha following examples,

A salad draessing having tha following composition (in
walght percantages):

Soybeoan oil 25,0
Modifiad agg yolk 2.5
Vinegaxr (10%) 6.7
Nativae maiza staxch 3.5
sugax 5.8
Salt 1.92
Wataex 54.88

in which the egy yolk was modified with phospholipana A
to a degrea of convarslon of B0%, was prepared in twe
ways:?

(A) The maize starch was galatinised by heating to %o¢e
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with the water, sugar and salt under gentle stirring
and after a holding time of 10 minutes the starch phase
was cooled down to 25°C. Subsequently the vinegar, the
modified egg yolk and the oil were added (in this
sequence) while stirring and the obtained mixture was
homogenised in a colloid mill.

(B) After having prepared the cooled starch phase as
under (A) the vinegar, the modified egg yolk and the
oil were mixed and the mixture was separately cmulsified
and homogenised. This homogenised emulsion of vinegar,
modified egg yolk and oil was subsequently mixed with
the cooled starch phase,

The samples of product as prepared via route (A) and via
route (B) were stored at 15°C and visually assessed for
thely storage stability, particularly paying attention
to gel formation (so-called aftiox-gelling) and water
saparation. Tha taxture of the products was maasured
with tha Stavens Texture Analysex (using grid no.6,
spead L mm/soc and ponaetration depth 2.5 cm). The
results of the texture 1nvemt§gation have been depicted
in Pigure L. In this figure also tha bohaviour of the
toxturae upon storage of a similar product has beon
dapicted, which product had the sama composition, tha
moditied egy yolk, howsver, being replaced by normal
nativa ogyg yolk. Fox tho praparation of this product
also rouka (A) was followed.

In tha product samples prapared via route (A), which iso
acecording to tho process of tha present invention, no

visual product instabllity was observed during storage

(up to 4 months), but it wae sbsoxrved that with the
produats prepared via route (B) thae instability could
ohily ba delayed for a fow wanks. Aftex this peried
after=~galling started, later followed by wateyx
gapaxation.
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The product with normal, non-modified egg yolk prepared
by the process according to the present invention showed
after-gelling within a short time, later followed by
water separation.

These results clearly demonstrate that only if the heat
processed and cooled native starch based thickening
agent is first mixed with the egg yolk, modified by
treatment with phospholipase A, followed by the addition
of the oil or the oil containing fat, an ambient stable
pourable salad dressing with a crecamy taste could be
obtained.

Example II
A salad dressing having the following composition (in
weight percentages):

Soybean oil 35.0%
Modified egg yolk 4.5%
Vinegar (7.5%) 4.5%
Native wheat staxch 5.6%
Guar gum 0.1%
sugar i L.75%
Salt 0.5%
Water 48,05%

in which the egg yolk was modified with phospholipase A
to a degreac of conversion of 70%; was prepaxed by
galatinising the native wheat staxrch together with the
guar gum, the salt; the sugar, the vinegar and the water
by heating these components together to 85°C under
gentle stirring. The mixture obtained was hold lo
ninutes at 85°C undar stirring and was subsequently
pumped to a mixing vessel in which it was mixed under
stirring with the modified egg yolk and finally the oil
was added and the f£inal mixture was homogenizad in a
cellodd mill, upon which a mild dressing (pH = 4.1)
without presecrvatives was obtained, which agter £illing
into glass Jjars and upon storagae at 15°C forx 12 months
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showed no after-gelling or water separation and had a
constant Stevens value of 20-22 (measured under the same
conditions as in Example I).
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A process for the preparation of a water and oil
emulsion comprising a phospholipoprotein containing
material, which has been modified by phospholipase A,
and at Jleast one native starch based thickening agent,
which comprises carrying cut the following steps in
sequence:

(a) at least partly gelatinizing the native starch
based thickening agent,

(b) incorporating the phospholipoprotein containing
material, whieh has been modified by phospholipase A,
the degree of conversion (as herxeinbefore defined) of
the phospholipoprotiein by the phospholipase A being at
loast 10%, into the gelatinized native staxch based
thickening agent,

(¢) dincoxrporating the required amount of oil or fat
contalning oil into the mixtuxe obtained in step (b)
and;

(d) homogenizing the final mixture obtained.

2. A procoess according to Claim 1, in which the
cemulsion is an oll=in=watexy omulsion.

3. A procoss according to Claim 1 or 2, in which the
phospholipoprotein containing material is selected from:
whola agg, ogq yolk, or agyg yolk substantially froe from
cholastarol.

4, A procass accoraing to Claims 1«3, in which
substantially all of the phospholipoprotein has been
subjectoed to the treatmont with phospholipase A.

S G - S . — .
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5. A process according to Claims 1~4, in which from
0.05% to 5% by weight, based on the oil content of the
emulsion, of phospholipoprotein, modified by
phospholipase A, 1is present.

6. A process accorxding to Claims 1-5, in which the
degree of conversion of the phospholipoprotein by the
phospholipase A is fxom 40% to 86%.

7. A process accoxding to Claims 1-5, in which the
degree of conversion of the phospholipoprotein by the
phospholipase A is from 40% to 65%.

8. A process according to Claims 1-7, in which the
phospholipase A is phospholipase A2,

9. A process accoxding to Claims 1-8, in which from
5% to 85% by weight of oil is used.

10. A process accoxrding to Claims 1=9, in which from
15% to 50% by weight of oil is used.

1. A process according to Claims 1-10, in which up
to 15% of hard fat is used, based on the weight of the
oll phase of the emulsion.

12, A process according to Claims 1=11, ir which at
least part of the oil is replaced by a liquid
low=caloxie fat replacer.

13. A process according to Claim 11 in which at least
part of the harxd fat is replaced by a solid low=calorie
fat replacexr.

e e i e e e L DA BASTT IR Y
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14, A process according to Claims 12 and 13, in which
the low-calorie fat-replacer is selected from the group
consisting of: polyesters of polyhydric alcohols having
at least four free hydroxyl groups of which on an
average at least 70% have been esterified with saturated
or unsaturated, straight or branched alkyl chain CB-C24
fatty acids, fatty alkyl ether derivatives of glycerol;
esters of 08-024 fatty alcohols and polycarboxylic
acids; waxes; microcrystalline cellulose, or mixtures
thereof,

15, A process according to Claims 1~14, in which the
native starch based thickening agent is a hot-water
soluble native staxch.

16. A process according to Claims 1=14, in which the
native starch based thickening agent is selected from
the group consisting of corn starch, wheat starch,
potato starch, and mixtures thereof.

17. A process according to Claims 1-~16, in which from
0.1% to 10% by welght of the final emulsion of native
starch thickening agent is used.

18. A procaess according to Claims 1-17, in which fxrom
0.05% to 1% by weight of the final emulsion of at least
ona gum is used.

19, A process according to Claim 18, in whick the gum
is guaxr gum.

20, A process according to Claims 1=19, in which the
nativae starch based thickening agent in step (a) is
gelatinized by heating to a temperature botween 75°C and
90 °%C.

TR R e
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21. A process according to Claim§ 1-20, in which the
final emulsion obtained is heated to a temperature
between 60°C and 90°C.

22, A process accorxding to Claim 21, in which the
emulsion is heated for 1 to 10 minutes.

23. A process substantially as hereinbefore described
with particular refexence to the non~comparative
examples.

DATED THIS 4TH DAY OF APRIL 1990

UNILEVER PLC

By its Patent Attorney:

GRIFFITH HACK & CO.

Fellows Institute of Patent
Attorneys of Australia.
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