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(54) Liquid detergent with protease and lipase

(57) An aqueous concentrated isotropic liquid deter-
gent comprising 15 to 60 wt% of a surfactant system com-
prising at least one anionic surfactant, at least one non-
ionic surfactant and at least one surfactant from the group
comprising carbobetaine and amine oxide, wherein the
anionic surfactant comprises a minimum of 5 wt%, based
on the total composition, linear alkyl benzene sulphonate

(LAS), the composition further comprising, EPEI and at
least two enzymes; which enzymes comprise a cleaning
effective amount of at least one protease and a cleaning
effective amount of at least one lipase, characterised in
that the in-bottle pH of the composition is buffered to 6.0
to less than 7, preferably 6.3 to 6.7.
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Description

TECHNICAL FIELD

[0001] This invention relates to aqueous liquid detergents comprising surfactants, at least one polymer and protease
and lipase enzymes.

BACKGROUND

[0002] Aqueous liquid detergents are typically formulated to have an in-bottle pH of about 8 to 8.5. The stability of
enzymes in these liquids may not be good. This is especially so for proteases in the presence of TEA and lipases in the
presence of protease.
[0003] W02009/153184 (Unilever) proposes a detergent liquid comprising polymers, enzymes and surfactants. The
low in wash surfactant level is compensated by the polymers and enzymes. Combinations of protease and lipase enzymes
are proposed. We have now found that these enzymes have poor stability at an in-bottle pH of about 8.3 when using
the preferred surfactant system in W02009/153184 comprising: neutralised linear alkyl benzene sulphonic acid (LAS),
neutralised fatty acid, ethoxylated fatty alcohol nonionic and carbobetaine amphoteric. The amphoteric is desirable
because of its synergy with ethoxylated polyethyleneimine polymers when that type of polymer is also used.
[0004] There are many prior art disclosures of liquid detergent compositions comprising protease and lipase. Most of
them are non-specific about the performance of these compositions when they have been stored for a reasonable length
of time to simulate actual supply and use of the composition in a domestic environment. A few of the disclosures claim
some stability benefit for the protease. The stability of the lipase is not normally disclosed. We have determined that
lipase stability is not good enough for a commercial composition that also comprises protease if the in-bottle pH is above
7.0 and the composition comprises LAS.
[0005] The use of certain alcohol ethoxylates to maintain protease stability in the presence of anionic surfactants is
the subject of an article published in the Journal of surfactants and detergents. 2002, vol. 5, no. 1, p. 5-10.
[0006] US2007032395 (Fornana et al) explains that the incorporation of one or more enzymes in aqueous liquid
detergent compositions can represent considerable technical problems due to the fact that enzymes can be rapidly
inactivated in an aqueous environment in the presence of anionic surfactants, which are a fundamental component of
detergents. Such problems of compatibility between enzymes and surfactants occur to a less extent with nonionic
surfactants, as their inactivation effect on enzymes is lower. This patent disclosure proposes to use anionic esters of
alkylpolyglycosides that exhibit a low inactivating effect on enzymes, in comparison with the normally used anionic
surfactants. This surfactant system that is not weight efficient enough to be utilised in the types of concentrated liquid
compositions suggested in W02009/153184.
[0007] Many patent publications teach to avoid anionic surfactants, LAS in particular, if sufficient enzyme stability is
to be achieved in a detergent liquid. If LAS is proposed it is typically at less than 10% of the composition.
[0008] US2010240562A (Ecolab) discloses an enzyme stabilization system. Lipase is shown to be more stable in
nonionic surfactant based systems containing amines if they are formulated at acidic pH. Surprisingly, preferred ratios
of acid to amine are effective at stabilizing enzymes. Nonionic surfactants and solvents also positively contribute to
enzyme stability. The amine may be an antimicrobial amine. Cleaning systems based on nonionic are very expensive
and have poor performance against some types of common laundry soils and stains. US2002019326 (Unilever) relates
to a concentrated and physically stable isotropic liquid detergent composition with good protease stability suitable for
cleaning textile articles. Comparative Example A shows that the system at pH 8 (with NaOH) leads to very unstable
protease. Examples 5 & 6 have both protease and Lipase at pH 8. The activity is not measured. Sulphite and borate
render the liquids non isotropic.
[0009] US2006234895A (P&G) discloses a liquid laundry detergent for improved grease and oil cleaning having a first
wash lipase enzyme, a modified polyethyleneimine polymer and a liquid carrier. Additional enzymes can be included in
effective amounts. Their choice is governed by several factors such as pH-activity and/or stability optima, thermostability,
stability versus active detergents, builders and so on. The detergent compositions may also optionally contain low levels
of materials which serve to adjust or maintain the pH of the detergent compositions at optimum levels. The pH of the
compositions herein should range from about 7.8 to 8.5, more preferably from about 8.0 to 8.5. Materials such as NaOH
can be added to alter composition pH, if necessary.
[0010] US2008221008A (Novozymes) discloses detergent compositions with enhanced stability of non protease en-
zymes present in the compositions. Table 3 of example 1 shows that the stability of the inventive mixture of subtilisin
KL protease and lipase is similar to that we find at alkaline pH (the commercial liquid used in Example 1 is almost certainly
alkaline and most likely contains LAS as virtually all commercial liquids are based on LAS). The test at elevated tem-
perature in table 7 seems to suggest that the lipase benefit has gone after 4 weeks storage at elevated temperature.
[0011] US2010095987A and US2009111161A (Danisco) disclose a streptomyces protease and its use in cleaning
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compositions. It is contemplated that liquid fabric cleaning composition of particular utility under Japanese machine wash
conditions be prepared in accordance with the invention. Those compositions may comprise lipase or protease. In one
example in Table 11-1 (V) a composition is given which has both lipase and protease. It has a low level of LAS (6 wt%),
SLES, AO, PAS a low level of nonionic, sequestrant, MEA and sodium hydroxide and some soil release polymer. This
composition V is believed to be alkaline.
[0012] In certain embodiments, the cleaning composition comprises a sufficient amount of a pH modifier to provide
said composition with a neat pH of from about 3 to about 5. These embodiments do not comprise protease.
[0013] There remains a need for a stable alkaline detergent liquid comprising protease and lipase whereby those
enzymes do not lose so much activity over storage that the contribution to cleaning of the enzyme system in the presence
of the polymer cleaning system and the LAS based surfactant system designed to function at low in wash surfactant
levels is not unduly compromised.

SUMMARY OF THE INVENTION

[0014] According to the present invention there is provided An aqueous concentrated isotropic laundry liquid comprising
15 to 60 wt% of a surfactant system comprising at least one anionic surfactant, at least one nonionic surfactant and at
least one surfactant from the group comprising carbobetaine and amine oxide, wherein the anionic surfactant comprises
a minimum of 5 wt%, based on the total composition, linear alkyl benzene sulphonate (LAS), the composition further
comprising, EPEI and at least two enzymes; which enzymes comprise a cleaning effective amount of at least one
protease and a cleaning effective amount of at least one lipase, characterised in that the in-bottle pH of the composition
is buffered to 6.0 to less than 7, preferably 6.3 to 6.7.
[0015] By in-bottle we mean in whatever container or pack the liquid is stored. It could be a plastic pack in the form
of a bottle, squeezable or rigid, stored upright or inverted, or a unit dose format such as a soluble pouch, or a sachet.
[0016] We were surprised to find that simply by reducing the in-bottle pH from 8.3 to about 6.5 (by using less sodium
hydroxide to neutralise the LAS acid) the enzymatic stability was significantly improved. This acid pH range has the
additional benefit that it reduces the hydrolysis of any polyester soil release polymers in the liquid which gives an improved
multi-wash benefit in combination with the lipase (and the protease). Surprisingly the wash performance of the liquid is
not compromised by the reduction of pH. On the contrary it is improved. This is because the low level of in-wash surfactant
used in the liquid is compensated by the polymers, which are not pH dependent. Also the lower amount of surfactant
means that the effect of having some LAS acid on both wash performance and in-wash pH is much reduced compared
to the effect that would be observed in a conventional liquid that delivers a more conventional level of surfactant to the
wash. This, taken together with the improved performance resulting from the better enzyme stability, makes the overall
wash performance improve.
[0017] Preferably the liquid further comprises HEDP as sequestrant. The amount of HEDP in the composition is
preferably at least 1 wt%, more preferably at least 1.5 wt%, and most preferably at least 2 wt%.

DETAILED DESCRIPTION OF THE INVENTION

[0018] If the in-product pH of the specific detergent liquids is reduced from 8.3 to about 6.5 the enzymatic stability or
the protease and lipase enzyme system is significantly improved without compromising the cleaning performance of the
liquid.
[0019] Other ingredients of the liquid may be as discussed in W009153184.
[0020] The invention will now be further described with reference to the following nonlimiting examples.

EXAMPLES

[0021]

MPG is mono propylene glycol.

TEA is triethanolamine.

NI 7EO is C12-15 alcohol ethoxylate 7EO nonionic Neodol® 25-7 (ex Shell Chemicals).

LAS acid is C12-14 linear alkylbenzene sulphonic acid.

Prifac® 5908 is saturated lauric fatty acid ex Croda.
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SLES 3EO is sodium lauryl ether sulphate with 3 moles EO.

Empigen® BB is an alkyl betaine ex Huntsman (Coco dimethyl carbobetaine).

EPEI is Sokalan HP20 - ethoxylated polyethylene imine cleaning polymer: PEI(600) 20EO ex BASF.

SRP is soil release polymer.

Perfume is free oil perfume.

MEA is Monoethanolamine.

NaOH is 47% sodium hydroxide solution.

Lipase is Lipoclean™ 100L, ex Novozymes.

Protease is Relase™ Ultra XL ex Novozymes

[0022] Remaining enzyme activity (%) after 4-weeks at 37°C was determined for four replicates of the liquid detergent
compositions given in Table 1. The results were averaged.

Table 1 - Liquid detergent compositions

Composition A Composition 1

Component Ingredient (as 100% active) %

water and minors to 100 to 100

MPG 20.00 20.00

TEA 3.50 3.50

NI 7EO 12.74 12.74

LAS acid 8.49 8.49

Prifac® 5908 1.50 1.50

SLES 3EO 4.24 4.24

Empigen® BB 1.50 1.50

EPEI 5.50 5.50

SRP 3.75 3.75

Protease** 1.0 1.0

Lipase** 0.2 0.2

Perfume 2.43 2.43

pH adjustment hole* 10.00 10.00

Composition pH 8.2 6.6

TOTAL 100.00 100.00

* comprising NaOH to required pH, and demineralised water balance.
** as mg/L enzyme.

Table 2

% Protease activity % Lipase activity

Initial (A and 1) 100.00 100.00
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Claims

1. An aqueous concentrated isotropic liquid detergent comprising 15 to 60 wt% of a surfactant system comprising at
least one anionic surfactant, at least one nonionic surfactant and at least one surfactant from the group comprising
carbobetaine and amine oxide, wherein the anionic surfactant comprises a minimum of 5 wt%, based on the total
composition, linear alkyl benzene sulphonate (LAS), the composition further comprising, EPEI and at least two
enzymes; which enzymes comprise a cleaning effective amount of at least one protease and a cleaning effective
amount of at least one lipase, characterised in that the in-bottle pH of the composition is buffered to 6.0 to less
than 7, preferably 6.3 to 6.7.

2. A composition according to claim 1 comprising at least 1.5 wt% triethanolamine.

3. A composition according to any preceding claim comprising at least 4 wt% EPEI.

4. A composition according to any preceding claim further comprising at least 2 wt% polyester based soil release
polymer.

5. A composition according to any preceding claim further comprising at least 1% HEDP sequestrant.

6. A composition according to any preceding claim comprising at least 7 wt% nonionic surfactant.

7. A composition according to any preceding claim comprising as an additional anionic surfactant at least 3 wt% alkyl
ether sulphate.

8. A composition according to any preceding claim comprising at least 1 wt% carbobetaine.

9. A composition according to any one of claims 1 to 7 comprising at least 1 wt% amine oxide.

10. A washing process comprising the steps of adding to a front loading automatic washing machine 25 ml or less,
preferably 20 ml, of a composition according to any preceding claim, diluting it with at least 800 times as much tap
water, washing clothes with the wash liquor formed by the dilution step and then rinsing the clothes.

(continued)

% Protease activity % Lipase activity

A (4 weeks @ 37°C) 52.75 21.00

1 (4 weeks @ 37°C) 100.00 41.50
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