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ABSTRACT OF THE DISCLOSURE 
Stable, liquid, concentrated detergent compositions con 

taining (A) from about 0.001 to 5% by weight of active 
enzyme selected from the group consisting of proteolytic, 
amylolytic and lipolytic enzymes and mixtures of said 
enzymes; at least about 88% by weight of a polyfunc 
tional essentially 100% active stable liquid detergent, 
particularly one composed of a combination of (i) an 
ethanolamine salt of alkyl benzene and/or alkyl toluene 
sulfonic acid, (ii) an ethoxylated or propoxylated ether 
of an aliphatic alcohol and/or of an alkyl phenol, and 
(iii) a fatty acid alkanolamide. 

This invention relates to novel enzyme-containing con 
centrated liquid detergent compositions marked by excel 
lent long term stability and homogeneity. . 

In general, it has long been recognized that the use of 
enzymes in cleansing compositions offers certain distinct 
advantages. In US. Pat. No. 1,882,279, a soap-diastase 
composition with improved cleaning ability is disclosed. In 
East German Pats. Nos. 14,296; 16,501 and 20,291 there 
are disclosed combinations of enzymes with various in 
organic surface active agents such as polyphosphates, 
pyrophosphates, sulfates and the like having improved 
detergent qualities. - 
Enzymes are of particular utility in laundry products 

where they are incorporated in soaking and prewashing 
compositions so as to take advantage of their ability to 
break down and hydrolyze certain soils and stains, especi 
ally those Which are derived from organic matters. En 
zymes suitable for such purposes have heretofore been 
employed in dry powder laundry compositions, generally 
as mechanical mixtures of a pulverulent or ?nely divided 
enzyme powder with other granular or pulverulent sub 
stances. 

Liquid detergent compositions containing enzymes have 
not heretofore been fully satisfactory because of the com 
patibility and stability problems involved. Furthermore, 
the large water content of the usual liquid detergent com 
positions is inimical to enzymes which might be incorpo 
rated therein because degradation of the enzymes results. 
A stable and compatible liquid detergent composition con 
taining active enzymes is desirable from the point of view 
of handling, storage and application to soiled clothing and 
the like. When used as a pre-soak, for example, such a 
composition can be applied to the fabric full strength With 
out the need for ?rst diluting the liquid with water. The 
treated fabric is then Soaked in Water. In addition, an 
enzyme-containing liquid detergent composition can be 
packaged for spray application in aerosol or manual spray 
devices. 

In accordance with the present invention, there have 
been developed novel stable, concentrated, liquid deter 
gent compositions which are highly useful and effective 
for the removal of various soils and stains from fabrics 
and the like. Such compositions comprise or consist es 
sentially of (A) from about 0.001 to 5% of active en 
zymes selected from the group consisting of proteolytic, 
amylolytic and lipolytic enzymes and mixtures of two or 
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2 
more of said enzymes, (B) at least about 88% of a poly 
functional essentially 100% active stable liquid detergent 
composition, and (C) from essentially zero up to about 
7% of water, said percentages being by weight. 
The enzymes suitable for use in the liquid detergent 

compositions of the present invention generally comprise 
proteolytic, amylolytic and lipolytic enzymes which are 
active at a pH between about 3 and 10. These enzymes 
are generally classi?ed as hydrolyzing enzymes. In the pre 
ferred liquid detergent compositions of the present in 
vention, enzyme of all three types are utilized since these 
enzymes function dilferently in that they attack different 
types of stains. Proteolytic enzymes, as is known, break 
down protein-type stains caused by blood, eggs, infants’ 
formulae, grass and the like. Amylolytic enzymes are 
speci?c for starches and sugars as in the case of gravy, 
chocolate, ice cream and pudding stains. Lipolytic en 
zymes facilitate the removal of fat and grease stains such 
as are caused by bacon grease, butter, cooking oils and 
body oils. 

Examples of suitable proteolytic enzymes for use in the 
liquid detergent composition of the present invention are 
pepsin, rennin, trypsin, chymotrypsins, elastase, papain, 
carboxypeptidase, keratinase and aminopeptidase. These 
enzymes degrade proteins and their degradation products, 
polypeptides, peptides and other substances by hydrolyz 
ing --CO-—NH linkages. 

Amylolytic enzymes suitable for use in the liquid de 
tergent compositions hereof are, for example, rat-amylase, 
?-amylase, glucoamylase, amylo-1,6-a-glucosidase and 
oligo-l,6-a-glucosidase. 

Lipase or lipolytic enzymes are known to catalyze the 
hydrolysis of fats and fatty acid esters, the end product 
of the degradation being glycerine or an alcohol and a 
fatty acid. Commercial lipases are generally derived from 
the pancreatic extracts of animals. Examples of lipolytic 
enzymes suitable for use in the liquid detergent composi 
tions of the present invention are gastric lipase, pancreatic 
lipase, plant lipases and bacterial and fungal lipases. 
Lipolytic enzymes generally exhibit optimum activity in 
a pH range of 4 to 7. In this connection, it may be pointed 
out that the preferred polyfunctional essentially 100% 
active liquid detergent compositions of the present inven 
tion have relatively lower pH values than do conventional 
dry powder detergent formulations which commonly con 
tain high proportions of quite alkaline polyphosphates. It 
may also be noted that it has heretofore been considered 
to be di?icult and, in at least certain instances, imprac 
tical effectively and satisfactorily to incorporate lipolytic 
enzymes into a detergent composition. 
The enzymes whose utilization in the liquid detergent 

compositions of the present invention is particularly satis 
factory are those which are active in a pH range of about 
4 to 9 and at a temperature in the range of about 25° C. 
to 75° C. and which are soluble in or miscible with water. 
Speci?c examples of such and other commercial enzymes 
or enzymatic products are shown in Kirk-Othmer, En 
cyclopedia of Chemical Technology, 2nd ed., (1965), vol. 
8, pp. 182—188 (John Wiley and Sons, Inc., New York, 
N.Y.). 

It may be noted, and as is well known in the art, that 
the commercially available enzymes or enzymatic prod 
nets are rarely sold in a pure or essentially pure state but 
are generally available in the form of a blend of pure 
enzyme and an inert carrier. Commercial enzyme com 
positions may contain between 2% and 80% by weight of 
active enzyme blended with a vehicle such as calcium 
sulfate or sodium sulfate and sodium chloride. The great 
majority of enzymatic products on the market today 
contain from 6% to 10% by weight of pure or active 
enzymes. The term active enzyme is used herein to ex 
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press the quantity of pure enzyme, regardless of the total ' 
weight of a commercial product, used win the compositions 
of the present invention. 
The quantity of active enzymes utilized in the liquid 

detergent compositions in accordance with the present in 
vention, as pointed out above, may vary from about 0.001 
to 5% by weight. Preferably the amount of active enzyme 
is from about 0.1 to 0.2%, based upon the weight of the 
?nished liquid detergent composition. The amount of 
water present will generally be a function of the quantity 
of enzyme used. The amount of water used is advan 
tageously only the minimum which is necessary to dis 
solve the enzyme and effectively carry it into the liquid 
detergent vehicle, and generally this will be an amount 
necessary to prepare at least about a 30% by weight solu 
tion or dispersion of the total quantity of commercial 
enzymatic product. The total amount of water in the ?nal 
enzyme-containing liquid detergent composition should 
not exceed about.7% by weight of said composition. 
The liquid essentially 100% active detergent composi 

tions suitable for use in the practice of the present inven 
tion may be any stable, liquid, polyfunctional essentially 
100% active detergent composition. Especially satisfactory 
are essentially anhydrous liquid polyfunctional organic 
detergent compositions of the present invention containing 
as essentialingredients, in the ranges of proportions set 
forth hereafter, (1) ethanolamine (i.e., monoethanol 
amine, diethanolamine and triethanolamine or mixtures of 
two or more thereof) salts of alkyl benzene sulfonic acids 
or alkyl toluene sulfonic acids, particularly the diethanol 
amine or triethanolamine salts of said sulfonic acids (2) 
certain ethanolamides or isopropanolamides, and (3) cer 
tain water-soluble nonionic organic detergents which are 
normally liquid or, in other words, liquid at usual room 
temperatures. 
The alkyl benzene sulfonic acids and the alkyl toluene 

sulfonic acids, which are utilized in the form of their 
ethanolamine salts as stated above, are those in which 
the alkyl radical, which may be linear or branched chain, 
contains predominately from 8 to 16 carbon atoms and, 
better still, from 11 to 15 carbon atoms. Especially satis 
factory are dodecyl benzene sulfonic acid and tridecyl 
benzene sulfonic acid, as well as mixtures thereof or mix 
tures in which one or the other or both predominate, in 
which the dodecyl and tridecyl radicals are essentially 
normal or straight chain. The alkyl benzene or alkyl 
toluene sulfonic acids are wellknown in the art and are 
conventionally made by alkylating benzene or toluene 
with normal or straight chain chloroparai?ns, polypropyl~ 
enes, or ole?ns, although other sources of alkyl radicals 
can, of course, be utilized. The ethanolamine salts of the 
aforesaid sulfonic acids are formed and incorporated in 
the manner described below. 
The normally liquid water-soluble non-ionic surfactants 

which are utilized in the aforementioned liquid detergent 
compositions serve as primary surfactants as well as liquid 
carriers. They are, per se, well known and are exempli?ed 
mainly by ethylene oxide adducts or polyethenoxy ethers 
of (i) aliphatic monohydric alcohols, comprising straight 
chain and branched chain saturated and unsaturated alco 
hols containing at least 8 carbon atoms and generally up 
to 18 carbon atoms, particularly branched chain and fatty 
alcohols containing from 10 to 14 carbon atoms or (ii) 
alkyl phenols, particularly mono- or di-alkyl phenols, in 
which the alkyl radicals contain a total of from 5 to 18 
carbon atoms, especially mono-alkyl phenols in which the 
alkyl radical contains from 8 to 12 carbon atoms. The 
mol ratio of the ethylene oxide to the aforesaid alcohols 
or alkyl phenols in the adducts is variable within quite 
wide limits, generally being at least 4 to 20 or more mols 
of ethylene oxide to 1 mol of said alcohols or alkyl 
phenols, especially 6 to 10 mols of ethylene oxide to 1 of 
said alcohols or alkyl phenols. Propylene oxide can be 
substituted to some extent for the ethylene oxide or, in cer 
tain limited cases can replace ethylene oxide, or both 

10 

15 

25 

35 

65 

75 

ethylene oxide and propylene oxide can be used to produce ' 
the adducts, subject, however, to the adduct being normally 
liquid and water-soluble. In general, the especially de 
sirable normally liquid non-ionic organic surfactants uti~ 
lized will be the 6 to 10 mol ethylene oxide adducts of 
(i) straight chain or branched chain aliphatic mono 
hydric alcohols or (ii) mono-alkyl phenols in which the 
alkyl radical contains from 8 to 12 carbon atoms. 
The ethanolamides and/or isopropanolamides which 

are utilized in the aforementioned liquid detergent com 
positions are the fatty acid ‘monoethanolamides, di 
ethanolamides and isopropanolamides in which the fatty 
acid acyl radical contains from 10 to 16 carbon atoms. 
Said amides should be either normally liquid or have 
melting points not higher than about 60° C. Especially 
satisfactory are the diethanolamides derived from coconut 
oil mixed fatty acids or special fractions containing, for 
instance, very predominately C12 or C14 fatty acids, and 
wherein the mol ratio of the diethanolamine to the higher 
fatty acid is about 1:1. 
The proportions of the ingredients, in terms of weight 

percent, comprising the foregoing liquid detergent com 
positions which are combined with ‘the enzymes to pro 
duce the enzyme-containing liquid detergent composi 
tions of the present invention are (A) from 30 to 90%, 
better still 45 to 75%, of the aforementioned ethanol 
amine salts of the alkyl benzene- or alkyl toluene-sulfonic 
acids, (B) from 5 to 35%, better still 15 to 30%, of the 
aforementioned non-ionic normally liquid, water-soluble 
surfactants, and (C) from 5 to 35%, better still 12 to 
25%, of the aforementioned fatty acid amides of mono 
ethanolamine, diethanolamine or isopropanolamine. Par 
ticularly desirable are those liquid detergent composi 
tions wherein the aforesaid ethanolamine salts of the 
alkyl benzene- or alkyl toluene-sulfonic acids constitute 
from 52 to 64%, the aforesaid non-ionic surfactant con 
stitutes from 22 to 30%, and the aforesaid fatty acid 
mono- or diethanolamides or isopropanolamides consti 
tute from .14 to 18% of the compositions. 

In the preparation of the foregoing polyfunctional 
essentially 100% active stable liquid detergent composi 
tions, it is particularly advantageous ?rst to form a sub 
stantially homogeneous solution of the non-ionic nor 
mally liquid water-soluble surfactant with an ethanol 
amine and then gradually add thereto, under conditions 
of agitation, the alkyl benzene sulfonic acid and/ or alkyl 
toluene sulfonic acid in an amount essentially to be 
neutralized by said ethanolamine thereby to form the 
ethanolamine salt of said sulfonic acid, the temperature 
of the mixture being controlled so as not to exceed 
approximately 50° C., and then add the ethanolamide 
and/or isopropanolamide, under conditions of agitation, 
until a clear, homogeneous liquid is obtained. An alterna 
tive procedure is ?rst to form a mixture of the non-ionic 
surfactant and the sulfonic acid and then gradually add 
thereto the ethanolamine under conditions of agitation. 
Still other procedures can be used but the non-ionic sur 
factant must comprise the vehicle in which in situ forma 
tion of the ethanolamine salt of the sulfonic acid is 
effected. Thus, for instance, stable compositions cannot 
be formed if the ethanolamine salt of the sulfonic acid 
is sought to be formed in situ in the ethanolamide and/or 
isopropanolarnide per se. As indicated, non-ionic surfac 
tant must be present during the in situ formation of the 
ethanolamine salt of the sulfonic acid. 
While the foregoing type of essentially 100% active 

polyfunctional liquid detergent composition is especially 
suitable for use in the production of the enzyme-contain 
ing liquid detergent compositions of the present inven 
tion, other types can be employed. Thus, an essentially 
100% active polyfunctional liquid detergent composition 
can be prepared by combining two of the aforesaid com 
ponents in approximately equal parts by weight. Thus, a 
mixture of about 56% coconut oil diethanolamide and 
about 44% of a 6 mol ethylene oxide adduct of a mix 
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ture of C10 to C14 fatty alcohols; or a mixture of 50% 
diethanolamine dodecylbenzene sulfonate and 50% ethox 
ylated C8 to C18 aliphatic alcohol (‘6 to 8 mol ethylene 
oxide adduct), said sulfonate being formed in situ by 
addition of the dodecylbenzene sulfonic acid to the ethox 
ylated alcohol-diethanolamine mixture, can be utilized. 
The stable, enzyme-containing liquid detergent com— 

positions of the present invention are advantageously pre 
pared by ?rst admixing with or dissolving the enzyme 
or enzyme mixture in water so as to prepare an approxi 
mately 10 to 60% by weight solution or dispersion. ‘Pref 
erably at least about a 30% solution or dispersion should 
be prepared, but, of course, the solution or dispersion 
is desirably as concentrated as is reasonably possible. This 
aqueous enzyme solution or dispersion is then thoroughly 
intermixed with the liquid, essentially 100% active, poly 
functional detergent component as described above to 
form a stable homogeneous blend. No special equipment 
or mixing techniques are required and the preparation is 
easily carried out at room temperature. 

In preparing the aqueous enzyme solution or disper 
sion, it is preferable to use water having a slight degree 
of hardness because, as is known in the enzyme art, water 
causes self-degeneration of enzymes and hard water, i.e. 
water containing calcium and magnesium ions, inhibits 
this breakdown. Soft water usually contains up to about 
85 p.p.m. calcium or magnesium; very hard water is 
classi?ed as that having a degree of hardness in excess 
of 510 p.p.m. While soft water can be used in preparing 
the enzyme solutions or dispersions, it‘is desirable to 
utilize water having a degree of hardness of about 150 
p.p.m. in order to inhibit enzyme breakdown during the 
course of manufacture of the ?nished enzyme-containing 
liquid detergent compositions. Once the enzyme solution 
or dispersion and liquid detergent are combined, enzyme 
effectiveness remains substantially undiminished over 
long periods of time. , 
The enzyme-containing liquid detergent compositions 

of the present invention are particularly useful as a pre 
soak or pre-wash cleansing composition for clothing con 
taining stains not usually removed by conventional de 
tergents, such as those due to proteins, starches, sugars 
and fats. The enzyme-containing liquid detergent compo 
sitions of the present invention may be directly applied 
to the fabric, which is then water-soaked, without the 
need for ?rst preparing an aqueous solution as is re 
quired in the case with dry powder products. The en 
zyme-containing liquid detergent compositions are also 
useful in dishwashing for the removal of organic-based 
stains, especially burnt food stains on dishes and cook 
ware. 

Another advantage of the enzyme-containing liquid de 
tergent compositions of the present invention is that they 
may be applied as a spray using aerosol or manual spray 
devices. The essential qualities of stability and homo 
geneity are retained when the said compositions are com 
bined ‘with a viscosity-lowering diluent and/ or an aerosol 
propellant. Suitable diluents include the lower alcohols 
such as methanol, ethanol, propanol, isopropanol, butanol 
and the like as well as ether alcohols such as ethylene 
glycol monomethyl ether, ethylene glycol monobutyl ether, 
ethylene glycol monohexyl ether and other lower molecu 
lar weight mono- and dialkyl ethers of ethylene glycol. 
Other diluents include polyhydric alcohols such as ethyl 
eneglycol and propylene glycol. Generally speaking, the 
diluent may be aliphatic lower molecular weight mono‘ 
hydric and polyhydric alcohols and ether alcohols con 
taining from 1 to 8 carbon atoms. Addition of a small 
proportion of said diluent results in a product especially 
suited for use with a manual spray device. 

Suitable propellants include the commonly used ?uori 
nated hydrocarbons having a vapor pressure between about 
5 and 120 p.s.i.g. at 70° F. Examples are trichloro mono 
?uoromethane, dichlorodi?uoromethane, dichloromono 
?uoromethane, monochlorodi?uoromethane, dichloro 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
methane, 1 - chloro - 1,1 - di?uoroethane, 1,1-di?uoro 
ethane, chloroethane, 1,2 - dichloro - 1,1,2,2-tetra?uoro 
ethane, octa?uorocyclobutane, deca?uorobutane and the 
like and mixtures of propellants. Suitable but less prefer 
able are lower molecular weight hydrocarbons such as 
propane, isobutane and n-butane and lower molecular 
weight aliphatic ethers. Especially suitable and preferred 
is an aerosol system prepared by adding ethyl alcohol 
diluent and dichlorodi?uoromethane propellant. 
The ranges of proportions for said diluents and propel 

lants, based upon the weight of the overall composition, 
will generally range from about 5% to 15% diluent and 
from about 5% to 15% propellant. Preferably, the aerosol 
composition will contain about 9% diluent and about 10% 
propellant. It has been found that this latter formulation, 
when applied in the form of an aerosol spray, results in a 
particularly soft foam that breaks down to give a good 
fabric-penetrating liquid. 
The following examples include illustrative or particu 

larly preferred embodiments of the present invention, but 
they are not to be construed as in any way limitative of 
the invention since numerous other embodiments can 
readily be evolved in the light of the guiding principles 
and teachings provided herein. All parts recited are by 
weight. 

EXAMPLE 1 

To 18 parts of a 6 mol ethylene oxide adduct of a mix 
ture of C10 to C14 fatty alcohols was added 20 parts of 
diethanolamine. 40 parts of dodecyl benzene sulfonic acid 
was slowly added, under conditions of agitation, the tem 
perature of the reactants and the reaction mixture being 
maintained below 50° C. and, better still, between about 
20° and 30° C. Then 22 parts of coconut oil fatty acid 
diethanolamide was added with stirring until a clear, 
homogeneous liquid was obtained. To 99 parts of this 
liquid polyfunctional essentially 100% active detergent 
there Was added, with stirring, an aqueous solution of en 
zymes composed of 0.25 parts of proteolytic and amylo 
lyt-ic enzymes (.a mixture sold under the designation “En 
zyme A ” by Monsanto Chemical Co.) and 0.15 parts of 
lipolytic enzyme (sold under the designation “Lipase A” 
by Enzyme Development Co.) and 0.75 parts of 150 
p.p.m. hard water. The blend was stored for 4 weeks and 
no separation was observed. Evaluation data are presented 
in Example 5. 

EXAMPLE 2 

Following the procedure of Example 1, 1.5 parts of 
lipolytic enzyme (sold under the designation “Lipase B” 
by Rohm & Haas Co.), 2.5 parts of proteolytic and amylo 
lytic enzymes (sold under the designation “Enzyme AP” 
by Monsanto Chemical Co.), 7.5 parts of 150 p.p.m. hard 
water and 988.5 parts of the essentially100% active liquid 
detergent of Example 1 were admixed to form a homo 
geneous composition. It exhibited excellent stability. 

EXAMPLE 3 

Following the procedure of Example 1, 2.5 parts of 
“Enzyme AP”, 7.5 parts of 150 p.p.m. hard Water and 
990 parts of the essentially 100% active liquid detergent 
of Example 1 were admixed to form a homogeneous 
composition. 

EXAMPLE 4 

Following the procedure of Example 1, 3 parts of 
lipolytic enzyme (a pancreatic extract sold under the des 
ignation “Lipase 250” by Miles Chemical Co.), 2.5 parts 
of Monsanto “Enzyme AP,” 10 parts of 150 p.p.m. hard 
water and 984.5 parts of the liquid detergent of Example 
1 were admixed. No separation was observed over a 3 week 
period. 

EXAMPLE 5 

Evaluation of the enzyme-containing pro-soak compo 
sitions prepared according to Examples 1, 2 and 4 was car 
ried out by treating standard cotton test fabrics (sold by 
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Test Fabrics, Inc.) which had been stained with (a) ink 
blood-milk, (b) cocoa, (c) hemoglobin and (d) a grease 
stain composed of olive oil and carbon black. For com 
parison purposes, a test fabric was pre-soaked with the 
liquid polyfunctional detergent component of Example 1 
to which no enzyme had been added. This fabric was 
also detergent washed in order to further make comparison 
with fabrics which were enzyme treated and then detergent 
washed. 

In all pre-soaking procedures, a sample of enzyme 
containing liquid was rubbed into the stained fabric which 
was then soaked in water for 1 hour at 50° C., and then 
detergent washed with a commercially available alkyl ben 
zene sulfonate laundry powder for a period of 15 minutes, 
rinsed and dried. 
The degree of stain removal was measured by utilization 

of the re?ectance scale of a Hunter Colorimeter. With 
this scale, as the re?ectance reading approaches 100, the 
color being measured approaches a pure white. 

In the table set forth below, identically stained test 
fabrics were treated with test compositions A through D 
as described below. As can be readily seen, the degree of 
stain removal greatly exceeds that obtained by pre-soaking 
without enzymes and then detergent washing. 

Test compositions and procedures listed in Table 1 

(A)--The fabric was pre-soaked with the liquid deter 
gent component of Example 1 to which no enzyme was 
added and then detergent washed. 
(B)—The fabric was pre-soaked with the enzyme com 

_ position of 'Example 1 and then detergent washed. 
(C)—The fabric was pro-soaked with the enzyme com 

position of Example 2 and detergent washed. 
(B)—The fabric was pre-soaked with the enzyme com 

position of Example 4 and detergent washed. 
TABLE 

[Hunt er calorimeter re?ectance reading] 

Ink 
blood- Hemo 

Test composition milk Cocoa globin Grease 

45.0 60. 2 39. 4 41. 5 
70. 1 66. 0 77. 3 57. 7 
70. 1 82. 8 81. 2 68. 0 
71. 6 82. 0 83. 4 64. 6 
74. 5 81. 8 78. 9 66. 5 

EXAMPLE 6 

The following formulations were prepared and exhibited 
excellent qualities when used in an aerosol container, and 
also retaining stability and homogeneity. 

Grams 

Component A B C 

Monsanto “Enzyme AP" ............... -- 0.25 0.25 - 0.25 
Miles “Lipase 250” ..................... -- 0. 80 0. 30 0.30 
100% active liquid detergent component; 

of Example 1 ......................... ._ 79. 45 79. 45 89. 45 
150 p.p.m. hard water __________________ .. 1.0 1.0 1.0 
Ethyl alcohol ___________________________ _. 9. 0 4. 0 1.6 
Butyl Cellosolve *1 7. 2 
Methyl Cellosolve b ........................... _. 4. 7 ________ ._ 
Diehloro di?uorometh ane. _ 13. 2 13. 2 13. 2 

Total ............................. ._ 103. 20 102. 90 113. 00 

I Trademark for ethylene glycol monobutyl ether. 
b Trademark for ethylene glycol monomethyl ether. 

The following are further examples of polyfunctional 
essentially 100% active stable liquid detergent composi 
tions which can be admixed with the enzymes to produce 
the enzyme-containing liquid detergent compositions of 
the present invention. .I 

_ EXAMPLE 7 

To 26 parts of the condensation product or adduct of 
6 mols of ethylene oxide and 1 mol of a linear fatty alco 
hol having mainly 10 to 14 carbon atoms there was added 
20 parts of diethanolamine. Then 40 parts of dodecyl 
benzene sulfonic acid (88% minimum activity) was 
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8 
slowly added, under conditions of agitation, the tempera 
ture of the reactants and the reaction mixture being main 
tained below 50° C. and, better still, between about 20 
and 30° C. The aforementioned amount of diethanol 
amine is the stoichiometric quantity required to neutralize 
the dodecyl benzene sulfonic acid. When the neutraliza 
tion was complete, 14 parts of a superamide (made from 
1 mol of coconut oil fatty acids and 1 mol of diethanol 
amine) was added, under conditions of agitation, until a 
clear, homogeneous liquid was obtained. 

EXAMPLE 8 
' Parts 

Diethanolamine _____________________________ __ 20 

Linear dodecyl benzene sulfonic acid (88% active) __ 40 
6-mol ethylene oxide adduct of C10—C14 fatty alco 

hols _____________________________________ __ 18 

Coconut oilfatty acid diethanolamide (1:1 mol ra 
tio) _____________________________________ __ 22 

EXAMPLE 9 ' 

Triethanolamine _______________________ __.___.___ 25 
Linear dodecyl benzene sulfonic acid (88% actlve) -_ 35 
9-mol ethylene oxide adduct of octyl phenol _____ _._ 22 
Laurie acid diethanolamide (1:1 mol ratio) ______ __ 18 

EXAMPLE 10 

Diethanolamine _________________ __7 _________ __ 14 

Alkyl benzene sulfonic acid (98% active—-branched 
chain alkyl radical containing predominately 11 car 
bon atoms) _______________________________ __ 4l 

6-mo1 ethylene oxide adduct of 12-car-bon atom sec 
ondary alcohol ______________ -7 ____________ __ 30 

Coconut oil fatty acid diethanolamide (1:1 mol ra 
tio) _____________________________________ _- 15 

EXAMPLE l1 

Diethanolamine ______________________ -1 _____ __ 20 

Branched chain dodecyl benzene sulfonic acid (88% 
active) __________________________________ __ 30 

Branched chain mixed C11-C15 alkyl benzene sulfonie 
acids (88% active) ________________________ __ 10 

6-mol ethylene oxide adduct of C11 fatty alcohol ____. 26 
Coconut oil fatty acid diethanolamide (1:1 mol ra 

tio) __ _ _ _ . _ _ _ _ _ __ 14 

- EXAMPLE 12 
Parts 

Diethanolamine ____________________________ __ 20 

Linear tridecyl benzene sulfonic acid ___________ __ 40 
8-mol ethylene oxide adduct of nonyl phenol ____ __ 24 
Laurie acid diethanolamide (1:1 mol ratio) ____ __ l6 

EXAMPLE 13 ‘ 

Diethanolamine ____________________________ __ 20 

Linear dodecyl benzene sulfonic acid (88% 
active) __________________________________ __‘40 

7-mol ethylene oxide adduct of n-dodecyl alcohol .___. 25 
Coconut oil fatty acid diethanolamide (1:1.1) ___- 15 

The compositions of Examples 8-13 are made in 
the manner described in Example 7. 

In the preparation of polyfunctional essentially 100% 
active stable liquid detergent composition component of 
the enzyme-containing liquid detergent compositions of 
the present invention, it is advisable, for optimum results, 
that no water be deliberately added during such prepara 
tion. However, some water may enter into the liquid de 
tergent composition component by reason of its presence 
in small proportions in one or more of the ingredients 
utilized in the preparation of said component. In any 
event, the method of preparation and the selection of 
ingredients should so be controlled that the water content 
of the liquid detergent composition component does not 
exceed 2% of the total weight of said liquid detergent 
composition component. The water content of up to 
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about 7% in the ?nished enzyme-containing liquid de 
tergent compositions of the present invention comprises 
mainly the water present in the enzyme solution or dis 
persion which is blended into or with the essentially 100% 
active polyfunctional liquid detergent component. 
What is claimed is: _ 
1. A stable enzyme-containing liquid detergent com 

position consisting essentially of (a) from about 0.001 
to 5% by weight of active enzyme selected from the 
group consisting of proteolytic, amylolytic and lipolytic 
enzymes and mixtures of at least two of said enzymes; 
(b) at least about 88% by weight of a polyfunctional 
essentially 100% active stable liquid detergent composi 
tion which consists essentially of (I) 30 to 90% by 
weight of an ethanolamine salt of a member selected 
from the group consisting of alkylbenzene and alkyl 
toluene sulfonic acids in which the alkyl radical contains 
from 8 to 18 carbon atoms, (II) 5 to 35% by weight of 
a nonionic, normally liquid water soluble surfactant se 
lected from the group consisting of ethoxylated and 
propoxylated ethers of aliphatic monohydric alcohols 
containing from 8 to 18 carbon atoms and alkyl phenols 
in which the alkyl radicals are 1 to 2 in number and con 
tain a total of from 5 to 18 carbon atoms and (HI) 5 to 
35% by weight fatty acid amides of a member selected 
from the group consisting of monoethanolamine, di 
ethanolamine and isopropanolamine in which the fatty 
acid acyl radical contains from 10 to 16 carbon atoms, 
said ethanolamine salt component of said (b) ingredient 
being formed by in situ neutralization in the presence 
of said nonionic surfactant component, and (0) up to 
about 7% by weight of water. 

2. A stable enzyme-containing liquid detergent com 
position according to claim 1, wherein the alkyl radical 
of said -I ingredient contains from 11 to 15 carbon atoms, 
and wherein the II ingredient is a 61 to 10 mol ethylene 
oxide adduct of a member selected from the group consist~ 
ing of (i) a fatty alcohol containing from 10- to 14 car 
bon atoms and (ii) an alkyl phenol in which the number 
of alkyl radicals is 1 to 2 and the total number of carbon 
atoms in said alkyl radicals is between 8 and 12. 

3. A stable enzyme-containing liquid detergent com 
position according to claim 2, in which the I ingredient 
constitutes 45 to 75%, the II ingredient constitutes 15 to 
30%, and the III ingredient constitutes 12 to 25%. 

4. A stable enzyme~containing liquid detergent com 
position according to claim 1, in which the I ingredient 
is an ethanolamine salt of a member selected from the 
group consisting of dodecyl- and tri-decyl benzene sul 
fonic acid, the II ingredient is a 6 to 10 mol ethylene 
oxide adduct of a member selected from the group con 
sisting of (i) a Clo-C14 fatty alcohol and (ii) a C8 to 
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C12 mono-alkyl phenol, and the III ingredient is C12~CH 
fatty acid diethanolamides. 

5. A stable enzyme-containing liquid detergent com 
position according to claim 4, in which the I ingredient 
constitutes frorn_52 to 64%, the II ingredient constitutes 
from 22 to 30%, and the III ingredient constitutes from 
14 to 18%. _ 

6. A stable enzyme-containing liquid detergent com 
position according to claim 4, in which the I ingredient is 
a diethanolamine salt of a linear tri-decyl benzene sul 
fonic acid, and the II ingredient is an approximately 8 
mol ethylene oxide adduct of nonyl phenol. 

7. A stable enzyme-containing liquid detergent com 
position according to claim 4, in which the I ingredient 
is a diethanolamine salt of a linear dodecyl benzene sul 
fonic acid, and the II ingredient is an approximately 7 
mol ethylene oxide adduct of n-dodecyl alcohol. 

8. A stable enzyme-containing liquid detergent com 
position according to claim 1, wherein said active enzyme 
comprises from about 0.1 to 0.2% by weight of said 
composition. 

9. A stable enzyme-containing liquid detergent com 
position according to claim 1, having a pH of from 
about 4 to 9. 

10. A sprayable liquid detergent composition which 
consists essentially of at least about 75% by weight of 
the composition of claim 1, and a viscosity lowering 
amount of a diluent selected from the group consisting of 
monohydric and polyhydric alkanols containing from 1 
to about 8 carbon atoms and lower mono- and di-alkyl 
ethers of ethylene glycol. 
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