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FOAMING COMPOSITION

TECHNICAL FIELD

This invention relates to foaming cleaning and
personal-care compositions, such as shampoo, shaving cream,
tooth paste, carpet shampoo, dish-washing liquid, foaming
industrial cleaner, and liquid soap, and to foaming food
compositions, such as spcnge cake, whipping cream and ice

cream.

BACKGROUND ART

The ability to create a voluminous foam is
considered essential in the compositions to which the
invention relates. A number of foaming agents are known, and
can be incorporated to achieve the desired foaming.

Known foaming agents include anionics, nonionics
and amphoterics. Many of them are also active as surfactants
and/or emulsifiers.

A representative example of anionic foaming agents
is alkyl ether sulphate (AES), especially sodium lauryl ether
sulphate, which is commonly incorporated in shampoo to
provide foaming and cleaning effect. An example of nonionic
foaming agents is coconut fatty acid diethanol amide (CDE),
which is commonly used together with AES in shampoo to
increase the foaming.

Carbohydrate fatty acid esters are also known as
ingredients in some foaming personal-care, cleaning and food
compositions, such as shampoo, tooth paste, shaving cream,
sponge cake and whipping cream. Reference is made to EP
191,564, Jp-A 51-93,913, JP-A 59-184,299, JP-A 53-88,807,
JP-A 54-134,711, US 4,279,888, to "Ryoto Sugar Ester -
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Technical Information" published by Mitsubishi Kasei Food
Corp., Tokyo, Japan, and to "Application of Sucrose Fatty
Acid Ester to Medicine and Cosmetics" published by Dai-Nippon
Sugar .Manufacturing Co.

- More specifically, the carbohydrate fatty acid
esters used in the above-mentioned prior art are mono-esters
or mixtures of mono- and di-esters of sucrose or other
oligosaccharides with fatty acids of 12-20 carbon atoms. The
prior art indicates that incorporation of these esters
improves the foaming of some products, but that the foaming
is in some cases less than desired.>Additionally, the prior
art indicates that in some cases the carbohydrate ester
performs other useful functions, e.g. as an emulsifier or a
surfactant:

It is the object of the invention to provide
foaming cleaning and personal-care compositions and foaming
food cbﬁpositions comprising carbohydrate fatty acid ester

with improved foaming.

STATEMENT OF THE INVENTION

We have foﬁnd that a certain group of carbohydrate
fatty acid esters have surprisingly good foaming'properties.
The group consists of the monoesters, wherein the
carbohydrate is a hexose (monohexose) and the ach group is
straight-chain with 7-10 carbon atoms. The foaming ability of
these hexose esters is better than that of carbohydrate
esters used in the prior art and better than similar hexose
esters with a shorteﬁ or longer acyl group (acyl group with 6
or 12 carbon atoms).

Accordingly, the invention provides a foaming
personal-care or cleaning composition, containing as an
essential ingredient therein a hexose fatty acid ester, said
fatty acid being heptanoic, octanoic, nonanoic or decanoic
acid.

&
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The invention also provides a foaming food
composition containing as an essential ingredient therein a
hexose fatty acid ester, said fatty acid being heptanoic,
octanoic, nonanoic or decanoic acid.

5 Some of the monohexose esters used in the invention
are known. Thus, E. Reinefeld et al., Die starke, 20(6),
181-189 (1968) describes the synthesis of glucose esters with
6-18 carbon atoms in the acyl group. The article also reports
surface tension data, showing that glucose-esters with 8 and -

10 10 carbon atoms in the acyl group are less effective in

lowering the surface tension than the ester with 12 carbon

atoms in the acyl group.

DETAILED DESCRIPTION OF THE INVENTION

Hexose ester

15 The hexose esters of the invention contain a single
acyl group attached to the oxygen atom of any hydroxyl group

in a hexose (monohexose).
The hexose may be an aldose or a ketose. Glucose,

galactose or fructose (D-forms) are preferred for reasons of
20 economy.

The acyl group has a straight chain with 7-10
carbon atoms. It is heptanoyl (enanthyl), octanoyl
(caprylyl), nonanoyl (pelargonyl) or decanoyl (capryl). The
acyl groups with an even number of carbon atoms (i.e.

25 octanoyl and decanoyl) are preferred due to raw material
availability.

Glucose esters with the acyl group attached in the
3- or 6-position (3-0-acyl-D-glucose or 6-0-acyl-D-glucose)
are preferred due to ease of preparation.

30 Thus, two particularly preferred hexose esters are
6-0-octanoyl-D-glucose (D-glucosyl-6-octanoate) and 6-0-
decanoyl-D-glucose (D-glucosyl-6-decanoate).
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The hexose esters of the invention can be prepared

according to methods known in the art. See E. Reinefeld,

supra; K. Yoshimoto et al., Chem.Pharm.Bull., 27(11), 2661-

2674(1979).

Cleaning and personal-care compositions

Foaming, cleaning and personal-care'compositions
form a class of products where foaming is considered
essential. Typical products in this class are shampoo,
shaving cream, tooth paste, carpet shampoo, dish-washing
liquid, foaming industrial cleaner or liquid soap. Concerning -
the importance of foaming in some of these products, see
Journal of the Society of Cosmetic Chemists, vol. 10, pp-
390-414 (1960). Preferred ranges for the amount of hexose

ester of the invention are as follows (% by weight):

Shaving cream 1-5%
Dish-washing liquid 1-10%
Industrial cleaner 2-20%
Tooth paste 1-5%
Carpet shampoo 1-5%

Shampoo (e.g. hair
shampoo, body shampoo) 1-25%
Liquid soap 2-20%

The shampoo of the invention may contain the hexose
ester as the main surfactant, in which case the content is
preferably 10-20%. Alternatively, the shampoo may contain a
combination of the hexose ester (e.g. 1-10%) with anionic
surfactant (e.g. 10-20%). The anionic may be linear alkyl
benzene sulphonate (LAS) or alkyl ether sulphate (AES,
especially sodium lauryl ether sulphate).
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Additionally, the shampoo of the invention may
contain a foam booster (e.g. 0.5-8%), such as a long-chain
fatty acid dialkanol amide (e.g. the aforementioned CDE), a
long—éhain N-acyl amino acid (e.g. N-acyl-sarcosinate or N-

5 acylglutamate) or a betain derivative..

The anionic surfactant may be linear alkyl benzene
sulphonate (LAS) or alkyl ether anionic sulphate (AES). If
shampoo with higher viscosity is desired, this can be
obtained by incorporating a thickener known in the art such

10 as CMC (carboxy-methyl cellulose) or, in case AES is also
used, it can be controlled by incorporation of salt.

Thus, particularly preferred shampoo compositions

are formulated as follows:

Hexose ester 1-10%
15 Anionic surfactant 10-20%
Foam booster 0.5-8%
Salt 0-5%
Thickener 0-5%
Acid, to adjust to pH 4-7
20 Perfume g.s.
Preservative g.s.
Water balance

Food composition

The foaming food composition of the invention may
25 be sponge cake, whipping cream or ice cream. These products
form a class where foaming is considered essential.
The hexose ester of the invention is preferably
incorporated in an amount of 0.1-2.0% (by weight), to improve
the foaming. The hexose ester may also act as an emulsifier

30 in these compositions.
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EXAMPLES

Test compounds

In the following examples, the glucose esters used
each consisted of aéprox 85% of 6-ester (ester with the acyl
group in the 6-position of glucose) and approx 15% of 3-
ester. AES (alkyl ether sulphate) denotes sodium lauryl ether
sulphate (Berol 452, Berol Kemi AB, Sweden). CDE indicates
coconut acid diethanolamide (Empilan CDE, Albright & Wilson,
United Kingdom). ‘ 7

, Three commercial sucrose esters from Mitsubishi
Kasei Food Corporation, Japan were used. Their catalogue

gives the composition as follows:

Trade name Fatty acid % monoester $ di,tri,polyester
Ryoto L595 95% dodecanoic 30% 70%

- L1570 70% - 70%

- L1695 95% - 80% . 20%

Determination of foaming

In the following foaming was determined by the
method of L. Moldovanyi, W. Hungerbuhler, B. Lange:
Kosmetika, vol. 5, pp. 37-42 (1977). In this method, air is
bubbled through the test solution, and the time to f£ill a
certain volume with foam is noted. Thus, a shorter filling

time indicates better foaming.

The detailed conditions were as follows:
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- Air flow: 15 liters/min
- Volume of test solution: 500 ml
- Inner diameter of air inlet tube: 5 mm

- Volume of foam collected: 2 liters
- Inner diameter of foam tube: 26 mm
EXAMPLE 1

Foaming of single surfactants

Foaming was measured in solutions of 2% (as active

material). Results were as follows:

Surfactant Filling time

This l glucosyl-octanoate I 75 seconds
invention glucosyl-decanoate 130 -
Reference | glucosyl-hexanoate I 900 seconds

| glucosyl-dodecanoate | above 600 seconds

l Ryoto L595 l *)

| Ryoto L1570 | 328 seconds

| Ryoto L1695 | 276 -

| AES | 175 -

|  CDE | 180 -

*) Measurement not possible, as surfactant not sufficiently
soluble.

Tt is seen that the two compounds of this invention
show excellent foaming, even better than AES, the commonly
used surfactant in shampoos.

Comparing the glucose esters, it is seen that
hexanoic ester shows hardly any foaming, octanoic ester shows
the best foaming of all, and decanoic ester the second best.

The commercial sucrose esters were chosen to
represent the carbohydrate esters of prior-art shampoos, that

are most similar to the esters of the invention, and to
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represent various ratios of monoester to higher esters. It is
seen that foaming of sucrose esters used in the prior art are
far inferior to the invention.

EXAMPLE 2

5 Foaming of combinations with AES

Foaming was measured with 2% of AES and 0.4% of a
test compound to show foam boosting effect (all % as active

material). Results (filling times) were as follows:

Invention: AES (2%) + glucosyl-octanocate (0.4%) 151 s
10 Reference: AES (2%) + CDE (0.4%) 7 137 s

AES (2%) + AES (0.4%) 160 s
It is seen that the ester of the invention is
active as a foam booster, as it gives better foaming than AES
alone used at the same concentration. However, CDE was more -
15 effective as a foam booster.

EXAMPLE 3

Foaming of combinations with CDE

Foaming was measured in a solution of 2% of test
compound + 0.4% of CDE (% as active material). Results were
20 as follows (some results from ex. 1 and 2 are included for

comparison):
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Invention:

Reference:
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9
Glucosyl-octanoate (2%) 75
Glucosyl-octanoate + CDE (0.4%) 110
AES (2%) 175
AES + CDE (0.45%) 137

It is seen that addition of CDE decreases the

foaming of the ester of the invention. However, it was

observed that glucosyl-octanoate + CDE produced a

particularly rich lather, that may be desirable in shampoos.

EXAMPLE 4

10 Shampoo formulation

matter):

15

A shampoo was formulated as follows (% as active

Glucosyl-octanoate 7.3%
AES 14.4%
CDE 4.1%
NaCl 4.4%
Water balance
pH adjusted to 6.0

The shampoo was found to show good foaming when

20 used for washing of the hair by test persons.

w n n 0
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EXAMPLE 5

‘Spbnge cake
Wheat flour . 1000 g
Egg ' 1000 -
Sugar 1000 -
Baking powder - 30 -
Glucose ester 10 -

Theringredients are mixed with a whipper, and the
batter is baked at 200°C for 25 min.

EXAMPLE 6

Tooth paste

Tooth pastes are prepared by kneading the following

ingredients:

No. 1 = No. 2
Calcium carbonate ©41.0 -
Dicalcium phosphate , - 50.0
Glycerol 20.0 -
Sorbitol - 20.0
Carboxymethyl cellulose - : 1.0
Sodium alginate 2.0 : -
Glucose ester 3.0 2.0
Flavoring 1.0 , 1.0
Sodium saccharin 0.1 0.1
Water balance balance

100.0% 100.0%

i
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EXAMPLE 7

Whipping cream

Vegetable oil
Sugar (sucrose)
5 Salt

Carageenan
Sodium carboxy methyl cellulose
Lecithin
Glucosyl-decanoate

10 Flavor

Water

EXAMPLE 8

Ice cream

15 Milk fat 9%
Skim milk powder 11%
Sugar 12%
Glucose ester 0.5-1.0%
Flavor g.s.

20 Color g.s.
Water balance

100%

= o O O

0.

q.
bal

PCT/DK88/00099

.3%
.2%
.2%
.2%
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EXAMPLE 9

Liquid soap

Glucose ester

PCT/DK88/00099

6%
Sodium lauryl ether sulphate  36%
5 Cocamidoprpayl betain 8%
Perfume g.s.
Water balance
100%
EXAMPLE 10
10 Carpet shampoo
Perchloro ethylene 7.5%
Propellant 12.5%
Glucose ester 3.0%
- Perfume g.s.
15 Water balance
100%
EXAMPLE 11
Dish wash liquid
Sodium dodecyl benzene
20 sulphonate (LAS) 20%
CDE 5%
Glucose ester 8%
Latex 2%
Perfume g.s.
25 Water N balance

1008

a
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EXAMPLE 12
Shaving cream (aerosol)
Stearic acid , 7%
Glycerol 3%
5 Coconut fatty acid 1%
Glucose ester 2
KOH (34% solution) , 5%
NaOH (19% solution) 1%
CDE 1%
10 Perfume g.s.
wWater balance
100%
EXAMPLE 13
Foaming industrial cleaners
15 Glucose ester 3%
Nitrilo tri-acetic acid (NTA) 2%
n-hexyl-diglycol 5%
iso-propanol 2%
Additives g.s.
20 Water balance
100%
Glucose ester 15%
NTA 1.2%
Urea 2%
25 Additives g.s.
Water balance

100%
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Sodium alkyl-benzene sulponate (LAS)

Glucose ester

Phosphonate (Sequion 40, product
of Polygon, West Germany)

5 Additives
Water

PCT/DK88/00099

10%
g.s.
balance

100%

Additives include coloring agent, perfume, and

preservative.

2
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CLAIMS

1. A foaming cleaning or personal-care composition,
containing as an essential ingredient therein a hexose fatty
acid ester, said fatty acid being heptanoic, octanoic,

nonanoic or decanoic acid.

2. A composition according to Claim 1 for a shampoo,
shaving cream, tooth paste, carpet shampoo, dish-washing

liquid, foaming industrial cleaner or liquid soap.

3. A shampoo composition according to Claim 2, containing

1-25% by weight of the hexose ester.

4. A shampoo composition according to Claim 3, containing
1-10% of the hexose ester, and further comprising 10-20% of

an anionic surfactant.

5. The shampoo composition according to Claims 3 - 4,
further comprising 0.5-8% of fatty acid dialkanol amide or

N-fatty acyl amino acid.

6. A tooth paste composition according to Claim 2,

containing 1-5% by weight of the hexose ester.

7. A shaving cream composition according to Claim 2,

containing 1-5% by weight of the hexose ester.

8. A carpet shampoo composition according to Claim 2,

containing 1-5% by weight of the hexose ester.
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9. A dish-washing liquid composition according to Claim 2,

containing 1-10% by weight of the hexose ester.

10.. " A foaming industrial cleaner composition according to

Claim 2, containing 2-20% by weight of the hexose ester.

11. A liquid soap composition according to Claim 2,

containing 2-20% by weight of the hexose ester.

12. The composition of Claims 1 - 11, wherein the hexose is

glucose, galactose or fructose.

13. The composition of Cclaim 12, wherein the hexose ester

is 6-octanoyl-glucose or 6-decanoyl-glucose.

14. A foaming food composition containing as an essential
ingredient therein a hexose fatty acid ester, said fatty acid

being heptanoic, octanoic, nonanoic or decanoic acid.

15. The composition of Claim 14, wherein the food is sponge

cake, whipping cream or ice cream.

16. The composition of Claim 15, containing 0.1-2% by

weight of the hexose ester.

17. The composition of Claim 16, wherein the hexose is

glucose, galactose or fructose.

i8. The composition of Claim 17, wherein the hexose ester

is 6-octanoyl-glucose or 6-decanoyl-glucose.
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