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EARTH ALKALI (HYDR)OXIDE FOR
PREVENTING CAKING OF POWDERED
EMULSIFIERS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This application is a reissue of U.S. patent application Ser.
No. 10/474,094 (U.S. Pat. No. 7,919,128 B2) which is the U.S.
National Phase of International Application PCT/BE02/
00037, filed Mar. 15, 2002 designating the U.S., and pub-
lished in English as WO 02/081072 on Oct. 17, 2002, which
claims priority to FEuropean Patent Application No.
01870078.1 filed Apr. 9, 2001.

FIELD OF THE INVENTION

The present invention relates to new additives for prevent-
ing caking of powdered emulsifiers and enhancing anti-cak-
ing performances of usual anti-caking additives, resulting in
a free-flowing powder and a strong or complete reduction of
aggregate’s occurrence.

The possible applications of the present invention concern
food industry, cosmetic industry and pharmacy industry.

DESCRIPTION OF THE PRIOR ART
Caking Problem Description

Some powdered surfactants and emulsifiers used in the
food industry, but also in cosmetics or pharmacy show a
tendency to agglomerate with time, even when granulated in
small beads. Those emulsifiers are esters of alcohol or polyol
with fatty acids manufactured through transesterification or
direct esterification and are based on fatty acids in the range
C12 or C22.

Most of the time the problem of agglomeration (also here-
after referred to as caking) is found with esters based on
partially or fully saturated fatty acids, as the unsaturated
products will remain liquid or pasty at room temperature.
Emulsifiers are put in powder form through spray cooling,
spray chilling, grinding or milling or any other method. These
fatty acids are from vegetable or animal origin like lard,
tallow, palm, soya, rapeseed or others and are added under the
form of triacylglycerols in the case of esters produced through
transesterification or as fatty acids of various purity regarding
chain length in the case of direct esterification.

Examples of emulsifiers are monodiglycerides, sorbitan
esters, esters of lactic acids and lactylates. Some of them can
be further purified (ex: distilled monoglycerides) or reacted
(ex: ethoxilation of sorbitan ester, esterification of monoglyc-
erides with food acids). They can also be diluted with fat or
triacylglycerols.

A particular product is DATEM, or DiAcetylated Tartaric
Acid Esters of Monoglycerides that has a big tendency to
cake. DATEM or DATA -esters are blends of different reaction
products between the monoglyceride and the diacetylated
tartaric acid (anhydride) and their composition has been
described in different publications (ex: Kéhler, Grosch, Study
of the effect of DATEM, J. Agric. Food Chem. 1999, 47,
1863-1869). They are commercially available as food addi-
tives and labelled as E472e or E472f depending on their
composition. The composition and the fatty acid profile will
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influence the tendency to show caking problems, but DATA
esters will cake most of the time. The most important appli-
cation is bread improver or a compound comprised therein.
Other applications like vegetable creams or cosmetic prod-
ucts have also been reported.

SSL, Sodium Stearoyl Lactylate (E481) is another example
of emulsifier showing caking problems.

Caking results in hardening of the powder contained in the
packaging (bags, boxes, Big Bags . . .) and is the cause of
many troubles and economical losses. Caked powders are not
suitable for further blending or cannot be properly discharged
in automated installations. The products must then be pro-
cessed with a hammer mill, or remelted, or simply thrown
away. Caking can occur at low temperature, room tempera-
ture or at elevated temperature depending on emulsifier type
and composition. Most of the time a higher temperature will
result in a more pronounced caking problem, as products will
start melting and possible physical or chemical processes
linked to caking phenomena will be enhanced.

STATE OF THE ART

Today most producers use carriers or anti-caking additives
in order to avoid caking of the powder. Examples of anti-
caking additives are wheat flour, native starch, carbonates of
calcium, phosphates (tricalcium phosphate), silicium diox-
ide, calcium silicate, and others. Those additives are not equal
in efficiency and are usually used at 1-5% w/w on the emul-
sifier for the silicium compounds, and usually used between 1
and 20% w/w or more for the other anti-caking additives.
However, the efficiency is not satisfactory in many cases and
they only can reduce the extend of the problem rather than
suppress it.

AIMS OF THE INVENTION

The present invention aims to provide new anti-caking
additives for powdered emulsifiers and compositions, espe-
cially food or feed compositions comprising them.

In particular, the present invention aims to provide addi-
tives with better anti-caking efficiency, namely at high tem-
perature, when compared to additives of the state of the art.

The present invention aims to provide new additives which
reduce or suppress not only the caking phenomena but also
the chemical and physical phenomena related thereto.

SUMMARY OF THE INVENTION

The present invention is related to a powdered composition
such as a food additive comprising a powdered emulsifier and
at least one anti-caking additive, selected from the group
consisting of earth alkali oxides, earth alkali hydroxides or a
mixture thereof, preferably the following alkaline earth
oxides and hydroxides: MgO, CaO, Mg(OH),, Ca(OH),,
Mg(OH),.Ca(OH), or a mixture thereof.

Advantageously, said anti-caking agent is present in an
amount of at least 0.1% by weight of the total composition,
preferably at least 0.5% by weight of the total composition,
more preferably at least 1% by weight of the total composi-
tion.

In said composition, the emulsifier is advantageously a
food emulsifier selected from the group consisting of
DATEM, DATA, SSL as well as their derivatives and other
food surfactants based on esters of alcohol and fatty acids,
surfactants based on ester of polyols, and fatty acids or a
mixture thereof.
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Furthermore, the composition according to the invention
may further comprise a known “classical anti-caking addi-
tive” preferably selected from the group consisting of
Ca(CO),, Ca;(PO,), (or TCP), Si0,, starch, wheat, flour, etc.

In the composition according to the invention, the ratio
between the new anti-caking additive and the known classical
anti-caking additive is comprised between 1 to 50% W/W on
the emulsifier in the composition according to the invention,
the total of the composition being 100%.

Thus, the granularity has an impact on the efficiency, the
anti-caking additive has a bulk density below 1 kg/l, prefer-
ably a density below 0.6 kg/1, more preferably a density below
0.35 kg/l, more specifically a density below 0.15 kg/l; said
density, having always a density higher than 0.01 kg/1.

Another aspect of the present invention is related to a food
or feed composition comprising the specific composition
according to the invention and the usual food ingredients as
well as to a pharmaceutical composition or a cosmetic com-
position comprising an adequate pharmaceutical carrier or
cosmetic carrier with the composition according to the inven-
tion.

A further aspect of the present invention is related to a
method for preventing caking of powdered compositions
comprising emulsifiers and possibly classical anti-caking
additives, said method comprising the step of adding to said
powder composition a new anti-caking additive selected from
the group consisting of mineral oxides, mineral hydroxides or
a mixture thereof, preferably consisting of MgO, CaO,
Mg(OH),, Ca(OH),, Mg(OH),.Ca(OH), or a mixture
thereof. In said method, the known classical anti-caking addi-
tives and the emulsifiers are the ones described hereabove.

Alast aspect of the present invention is related to the use of
a compound selected from the group consisting of mineral
oxides, mineral hydroxides or a mixture thereof, preferably
MgOH, CaOH, Mg(OH),, Ca(OH),, Mg(OH),.Ca(OH), or a
mixture thereof as an anti-caking additive for compositions
comprising emulsifiers, preferably a food emulsifier as above
described.

The present invention will be described in detail in the
following non-limiting examples in reference to the enclosed
figures.

SHORT DESCRIPTION OF THE DRAWINGS

FIG. 1 represents the neutralisation profiles with a HCl
0.5M solution of different aqueous solutions containing three
different carbonates, more precisely, natural CaCOj;, Solvay
Socal™ 31 carbonate and Scora carbonate.

FIG. 2 represents the neutralisation profiles with a HC1 4M
solution of two aqueous solutions containing CaCO; and CaO
in two different ratios, 90%:10% and 75%:25%.

FIG. 3 represents the neutralisation profiles with a HC1 4M
solution of two aqueous solutions containing CaCO, and
MgO in two different ratios, 90%:10% and 75%:25%.

FIG. 4 represents the neutralisation profiles with a HCl
0.5M solution of two aqueous solutions containing CaCO;
and Mg(OH),.Ca(OH), in two different ratios, 90%:10% and
75%:25%.

DETAILED DESCRIPTION OF THE INVENTION

While using different carriers in experiments for caking
reduction, it was surprisingly found that some materials could
reduce or suppress caking completely when used alone or
combined with known “classic” anti-caking additives. This is
also the case at high temperatures (37° C.), close to the melt-
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4

ing temperature of the product. A superior result compared
with the use of “classical” anti-caking additive could be
achieved.

Those compounds are mineral oxides and mineral hydrox-
ides or mixed oxides and hydroxides or mixed hydroxides of
different cations, namely oxides of alcaline earths like mag-
nesium oxide, calcium oxide, magnesium hydroxide, calcium
hydroxide, mixed hydroxides of calcium and magnesium.
They can occur as the result of different processes and can
also be described as quicklime™, dolime™, hydrate lime,
hydrated dolomite etc . . . When used in powder form, alone
or in combination with other anti-caking additives, those
materials suppress the caking problem in different conditions
of temperature and time storage of the powders.

Advantageously, said alcaline substances interact with free
acids like acetic acid released during storage and can neutra-
lise them. As acids like acetic acid can act as a solvant for
emulsifiers, their neutralisation reduces this solvent effect, so
that the emulsifier remains in completely solid state and unex-
pectedly does not agglomerate.

Acidity is released with time in emulsifiers due to some
chemical instability or hydrolyses. This process can increase
with temperature and continues with time in such a way that
free acids are released in the product. This can in turn promote
contact between molecules and chemical reactions. It is gen-
erally accepted that intra and intermolecular chemical bounds
can be formed, resulting in an increased agglomeration of the
product. The neutralisation of the acids which reduce the free
acidity as explained above and make the control of the caking
process feasible.

In order to support this hypothesis, the alcalinity of differ-

ent anti-caking additives was measured in aqueous solution.
Different types of carbonates (Reverté BL50, Spain; Solvay
Socal™ 31, France; Scora, France) are first neutralised with
HC10.5M, then aqueous solutions of blends of carbonate with
MgO (Merck, Germany), CaO (Carmeuse, Belgium) or
Mg(OH),.Ca(OH), (Group Lhoist Type S™, Belgium) are
neutralised with HC14M for MgO and CaO or with HC1 0.5M
for the Type S™. A concentration of 100 g/l is used in the case
of'the pure carbonates; a concentration of 10 g/1is used for the
blends carbonate-oxide or hydroxide.
Concentrations are adapted in order to make the neutralisa-
tion curve easier to read, but identical concentrations can be
used as well. The blends are neutralised in two ratios each
time: 90% carbonate w/w and 75% carbonate w/w, the resting
fraction being MgO, CaO or the mixed hydroxide. Curves are
presented in the enclosed FIGS. 1 to 4.

From the neutralisation profiles it can be derived that the
alcalinity is advantageously increased when MgO, CaO or
Mg(OH),.Ca(OH), is used. This is also clear, when Scora
carbonate is compared to standard carbonates: the latter con-
tains up to 8% of MgO or Mg(OH)2, giving a similar effect
than the addition of MgO. Table 1 gives the neutralisation
equivalent for identical concentrations of the different blends
(this conversion is based on calculation).

TABLE 1
comparison of neutralisation for identical concentrations
Concentration  Used mol of
of blend HCI for Mol HCI
Blend in solution  neutralisation for 100 g/l
CaCO; (natural) 100 g/l 0.5 x 10e-3 0.5 x 10e-3
CaCO;—MgO (90-10 w/w) 10 g/l 5.6 x 10e-3 56 x 10e-3
CaCO;—Ca0 (90-10 w/w) 10 g/l 4.8 x 10e-3 48 x 10e-3
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TABLE 1-continued

6
TABLE 2-continued

comparison of neutralisation for identical concentration:

definition of scores

Concentration  Used mol of Score Definition
of blend HClfor  MolHCI 3 -
Blend insolution  neutralisation for 100 g/l 6/10 <, =8/10 Small, soft agglomerates in the powder
9/10 A few small and soft agglomerates in the powder
CaCO;—Ca(OH)2*Mg(OH)2 10 g/l 3.6 x 10e-3 36 x 10e-3 10/10 No agglomerates, free flowing powder
(90-10 w/w)
. . . . 10 The first blend has become hard and consists now of one
As illustration, a DATEM was blended with calcium car- block of DATEM. Th. der ch stic b letel
bonate purchased from Reverté at one end and with a blend of . - -Lhe powder characteristic has compete’y
olne.l p b d . d hased f disappeared and such a product is not suitable for further
;Z 01111{111(70521;2 So(;late/ ar)l Melllgneslllum de1Be Ilnlurc asle rom mixing or blending.
erc o w/w) on the other end. Both samples were ..
o b The second blend, containing MgO (2% w/w on the total
exposed to temperature (37° C.) for 5 days and the acid value 15 L .
. . 1 product) is still a powder with some agglomerates.
was measured (acid value is a measure of free acidity, ]
expressed in mg KOH needed to neutralise 1 g of emulsifier). When the product.s are ranked on the scoring scale deﬁped
The blend with carbonate showed an acid value of 50 mg above, Blend A receives a score of 0/10 and blend B receives
KOH/g and was caked and the blend with CaCO;/MgO had ascore of 7/10.
an acid value of 20 mg KOH/g. The latter was still in powder 20
form TABLE 3
In further trials, it was found that the granulometry of the Blend A Blend B
added mineral has an impact on the efficiency. If the bulk 1 1
. . . DATEM type Multec Data 2720 S ™ Multec Data 2720 S ™
d.ensr[y Of.th.e powder is taken as a measpre of the partlcl.e 75 Basestock Palm fat, hydrogenated Palm fat, hydrogenated
size, then it is found for MgO that a density below 1 kg/l is Total carrier content 20% wiw 20% wiw
needed, that a density below 0.6 kg/l is preferred and that a Natural CaCO; content  20% w/w 18% wiw
: f o MgO content 0% 2%
dens%ty lower than 0.35 l?g/l is glVlng.better results and that a Aspect Block Powder with soft,
density below 0.15 kg/l is giving optimal results. small agglomerates
30 Caking score 0/10 7/10
EXAMPLES
Example 1 A new series of blends is realised based on the same emul-
sifier. The same conditions are used for blending and expo-
In a first example a DATEM, corresponding to the com- sure to temperature. Results are summarised in table 4.
mercial product available from Beldem sa (Puratos Group)
under the trade name Multec Data 2720S™, is used with no TABLE 4
carrier for a caking experiment. This product is based on palm
A A Blend C Blend D
hydrogenated fat and has a saponification value of ca 450 mg
KOH/g and an acid value of ca 80 mg KOH/g; the melting ,~ DATEM type Multec Data 2720 S ™ Multec Data 2720 S ™
range is 35-56° C Basestock Palm fat, hydrogenated Palm fat, hydrogenated
Thi deri .h blended with Ici b £ Total carrier content 20% w/w 20% w/w
15 pOw .erlst en blended with a calcium car opate rom Natural CaCOs content  20% w/w 15% w/w
natural origin (purchased from Reverte BL 50) in a ratio MgO content 0% 5%
80/20 w/w (B]end A) Aspect Block Fine, fluid powder
The powder can also be mixed with a blend of the same 5 Caking score 0/10 9/10
carbonate and magnesium oxide MgO purchased from
Merck. The ratio is 90% calcium carbonate and 10% MgO
(Blend B). B e
The two blends are exposed to a temperature of 37° C. xample
during 5 days and then checked for caking. 0
The visual evaluation is conducted by a trained panel of 4 A new series of blends is realised based on the same emul-
members and consists in giving a score to the samp]e under sifier. The same conditions are used for blendlng and expo-
evaluation. The following definition is used for the scoring sure to temperature. Results are summarised in table 5.
(table 2): Here a fine, precipitated calcium carbonate (purchased
55 from Scora, France) is compared with magnesium oxide.
TABLE 2 PCC are more efficient than natural carbonates as anti-caking
. additives due to their fineness and/or to their higher reactivity.
definition of scores
Score Definition TABLE 5
0/10 Product is a hard block, consisting in one 60 Blend E Blend F
piece; no powder characteristic anymore.
0/10 <, =2/10 One breakable block with the hand, DATEM type Multec Data 2720 S ™ Multec Data 2720 S ™
resulting in a few fragments Basestock Palm fat, hydrogenated Palm fat, hydrogenated
2/10 <, =4/10 Hard, big agglomerates (>3 cm length or diameter), Total carrier content 20% w/w 20% w/w
breakable under high manual pression Natural CaCO5 content 0% 15% w/w
4/10 <, =6/10 Medium size agglomerates (1 <5 cm), 65 Precipitated CaCO, 20% w/w 0%
easy to break with the hand content
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TABLE 5-continued TABLE 8-continued
Blend E Blend F Example 4 Blend K Blend L
MgO content 0% 5% Aspect Presence of small, Presence of small,
Aspect Powder with hard Fine, fluid powder 5 soft agglomerates soft agglomerates
agglomerates Caking score 7/10 8/10
Caking score 3/10 10/10
What is claimed is:
1. A powdered composition comprising:

Fixample 3 10 a food surfactant selected from the group consisting of
esters of alcohols[, polyols, fatty acids] and fatty acids,
esters of polyols and fatty acids, and mixtures thereof;

A new series of blends is realised based on the same emul- and
sifier. The same conditions are used for blending and expo- an anti-caking additive that comprises CaCO, and an oxide
sure to temperature. Results are summarised in table 6. Here 15 and/or hydroxide of magnesium and/or calcium,
a natural calcium carbonate is compared with Mg(OH) 2.Ca wher cin said oxide and/or hydrox1de of magnesium and/
(OH)2, (type S™ from Group Lhoist, Belgium). or calcium hgs.a bulk den.sny of 0.01 kg/1t0 0.6 .kg/l..
2. The composition according to claim 1, wherein said
oxide and/or hydroxide of magnesium and/or calcium is

TABLE 6 5o Dresent 1n an amount of at legst 0.1% by weight pf the total

Blend G Blend I composition, and wherein s;ud food surfactant is betwe;en
2-fold and 100-fold, by weight, the amount of said oxide
DATEM type Multec Data 2720 S™ Multec Data 2720 S ™ and/or hydroxide Ofmagnesium and/or calcium.

Basestock Palm fat, hydrogenated Palm fat, hydrogenated 3. The composition according to claim 1, wherein said
;fi;%fééjfgﬁ;m ;802 ww %202 gx oxide and/or hydroxide of me}gnesium and/or calcium is
Mg(OH)2+Ca(OH)2 0% 59 2 selected from the group consisting of MgO, CaO, Mg(OH),,

content Ca(OH),, Mg(OH),.Ca(OH),, and a mixture thereof.
Aspect Hard block Presence of small, 4. A method for preventing caking of a powdered compo-
: soft agglomerates sition comprising a food surfactant selected from the group
Caking score 0710 7710 consisting of esters of alcohols[, polyols, fatty acids] and fazty
30 acids, esters of polyols and fatty acids, and mixtures thereof,
said method comprising adding to said powdered composi-
tion an anti-caking additive that comprises CaCO; and an

Example 4 oxide and/or hydroxide of magnesium and/or calcium,

wherein said oxide and/or hydroxide has a bulk density of

A new series of blends is realised based on the same emul- 35 0.01 kg/1to 0.6 kg/.ls and C3C03~ ) ) )

sifier. The same conditions are used for blending and expo- 5. The composmon.of claim 2, Wher.eln S?ld oxide an/ or

sure to temperature. Results are summarised in table 7 and 8. hydroxide of magnesium and/or calcium is present in an

. . . amount of at least 0.5% by weight of the total composition,

. Ip this example the 1nﬂue1.10e O,f the bulk de.:n.sr[y (as an and wherein said food surfactant is between 2-fold and 100-

indirect measurement for particle size) of MgO is illustrated. fold, by weight, the amount of said oxide and/or hydroxide of
MgO from Lohman (Germany) with following bulk densities 40 mag’nesium an&/or calcium.

isused: 0.2kg/l (blend J), 0.15kg/I (blend K), 0.08 kg/1 (blend 6. The composition of claim 2, wherein said oxide and/or

L). The different blends contain 18% CaCOj; and 2% MgO. hydroxide of magnesium and/or calcium is present in an

amount of at least 1% by weight of the total composition, and

TABLE 7 wherein said food surfactant is between 2-fold and 100-fold,

45 by weight, the amount of said oxide and/or hydroxide of
Blend I Blend J magnesium and/or calcium.

DATEM type Multec Data 2720 S ™ Multec Data 2720 S ™ 7.The comppsition accordi.ng toclaim1, Wherein the oxide
Basestock Palm fat, hydrogenated Palm fat, hydrogenated and/or hydroxide of magnesium and/or calcium has a bulk

Total carrier content 20% wiw 20% wiw density lower than 0.35 kg/l and higher than 0.01 kg/1.
Natural CaCOj; content  20% 18% wiw 50 8. Thecomposition according to claim 1, wherein the oxide
g/iiigllt{)PCa(OH)z 0% 2% and/or hydroxide of magnesium and/or calcium has a bulk

Aspect Hard block Presence of density lower than 0.15 kg/l and hlghey thaq 0.01 }(g/l.
agglomerates 9. The method of claim 4, wherein said oxide and/or
Caking score 0/10 5/10 hydroxide of magnesium and/or calcium is selected from the
55 group consisting of MgO, CaO, Mg(OH),, Ca(OH),,

Mg(OH),.Ca(OH),, and mixtures thereof.

10. The powdered composition of claim 1, wherein said

TABLE 8 food surfactant based on esters of alcohols, polyols and fatty

acids is selected from the group consisting of diacetylated

Example 4 Blend K Blend T 6 tartaric acid esters of mongoglygerides (DiTEM), diZcety-

DATEM type Multec Data 2720 S ™ Multec Data 2720 S ™ lated tartaric acid (DATA), sodium stearoyl lactylate (SSL),

?afelstoclf ot ggljn ffjt, hydrogenated ggljﬂ ffjt, hydrogenated DATEM derivatives, DATA derivatives, and SSL derivatives.
otal carrier content % Wiw % Wiw it : : :

Natural CaCO, content 8% 8% vl 11. The powdered composition of claim 1, wherein said

MgO content 2% 2%

oxide of magnesium is MgO.

#* #* #* #* #*



