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was hed f Or c@’nﬂo@ fc'EErface active agent containing at least one a-olefin suifonate
having 10 to 20 carbon atoms and being present in an amount of at least 50% by weight in the anionic 40
‘surface active agent, polyethylene glycol having a weight-average molecular weight of 1,000 to 20,000
and at least one enzyme havmg an activity under a pH of approximately 4 to 13, the content of said
anionic surface active agent in the composition being 5 to 40% by weight and the content of sa |d
. polyethylene glycol in the composition being 0.1 to 10% by weight. :
45 The enzymes added into the detergent composition of the present invention are those which have 46
an activity under a pH of approximately 4 to 13, more preferably, of approximately 7 to 10.6 and a '
temperature of approximately 10 to 80°C, inore preferably, of approxlmately 20 to 60°C. For instance,
proteolytic enzymes (proteases), amylases and lipases may be uéed in the present invention so long as
the above-mentioned requirements are fulfilled. Among those enzymes, proteolytic enzymes derived
‘60  from bacteria such as Bacillous Subtilis are preferred. Specific example of proteolytic enzymes suitable 50
for use in the present invention are Alcalase (manufactured by Novo industri A/S, Denmark), Maxatase
{manufactured by Gist Brocades N.V., Holland) and the hke ALCALASE and’ MAXATASE are
Registered Trade Marks.
: Enzymes, in the form of powder orgranule, whlch is adhered onto a carrier, for example, sodium
86 sulfate, sodium chioride or nonionic surfactants, may be usually added into the detergent composition. 55
_ In the case where amylase is added into the detergent composition according to the present
invention, amylase is preferably used in such an amount that the resultant detergent composition has an
enzyme activity of 104 to- 108 Maltose unit per 1 kg of the resultant detergent composition. In the case
where a proteolytic enzyme is inco’rporated into the detergent composition.according to the present
60 invention, the proteolytic enzyme is preferably used in such an amount that the resultant detergent 60 -
B composition has an enzyme actlwty of 1 1o 20 Anson unit per 1 kg of the resultant detergent
composition.
' The enzyme-contammg detergent compositions according to the present invention contain 5to
40% by weight of an anionic surface active agent or agents, at least 50% by weight of which agents
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agent aprouaigt lebstharaiON lnaedight, bsddyipovethe tutal erhounin ofate’ degeegEns composition.
. Examples of such optional ingredients are nonionic surface active agents such as polyoxyethylene
alkyl ethers, polyoxyethylene alkylphenol ethers, polyoxyethylene fatty acid esters, sorbitan fatty acid
ester polyoxyethylene ethers, sucrose fatty. acid esters, fatty acid alkylolamides and the like; ampholytic
45 surface active agents such as betain type {e.g. lauryl dimethylcarboxymethyl ammonium betain), alanine 45
type imidazoline type and the like; organic builders such as citrates, malates, tartrates, salts of the- :
polymers of maleic acid, alkyl—substnuted succinates, oxydiacetates and the like; inorganic builders such
_ as water-soluble sulfates, water-soluble phosphates, water-soluble carbonates, water-soluble silicates,
aluminosilicates {zeolite); redeposltlon preventing agents such as carboxymethyl cellulose (CMC), .
"800 polyvinyl alcohol (PVA) and the like; suds control agents ¢ such as soap and the like; optlcal brnghtenmg 50
~ agents; bleaching agents; colorlng agents; pigments and the like. .
' The enzyme-containing detergent composition of the present invention can be in the form of
powder, partlcles or oliquid. However, we prefer to use the enzyme-contammg detergent composition in’
the powder or particle form since the activity of the enzymes in the degergent composition. remains - -
55 substantially constant during relatively long storage period of the product. The preparatlon ofthe 55
_ enzyme-contalnmg ‘detérgent composmon of the present invention can be carried out in any :
convenﬂonal manner known in the art. T :
 The reason that the decrease ih-the foammg of an aqueous solutlon of conventnonal enzyme— .
containing detergent composmon after materials being washed are soaked therein; can be substantially
- .60 obviated by the use, in combination, of the a-olefin sulfonates and the polyethylene glycols is by no-: 60
- means completely understood. However, it is believed that the unique effects of the present mventron :
are due to the facts that the a-olefin sulfonates are not so susceptlble to the action of the enzymes as
other anionic surface active agents and that the a-olefin sulfonates, the enzymes and a composite
_mixture of the a-olefin sulfonates and the enzymes are predommantly adsorbed on the interface
- 65 Dpetween the gas and the hqutd by the polyethylene glycols. . o _ .. 8B
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the wei ght - aver age nDIecuIar wei ght of the pol yethyl ene egcoI is less 25
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enzyme-cont ai ning detergent 25 conposition. On the other hand,. if the
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.20, 000, -the foaming of detergent solution becones worse even, before
" materials to be washed are soaked. The anmount of the pol yet hyI ene. gl ycol
i ncorporated into the enzyne-containi ng detergent conposition of the
present invention is within the range of fromO0.1 to 10% by weight. If the -
30 ampbunt of the polyethylene glycol is |ess than 0.1% by weight, '
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nrxture of the [err]-olefin sulfonates and the enzynes are predonlna
adsorbed on the jnterface 65 betmeen the gas and the liquid by the
polyethylene dglycols, =~ - 65 B 2 037 8
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the\Marrous Iaundry detergent conposrtrons each havrng the conposrtron 5
listed in Table 1:bel:ow were tested in the foll ow ng nanner.

5 [Foanlng Test “Met hod 1} "Undershirts (cloth woven froma cotton yarn)

whi ch.were worn“for 2 ‘days[) > [symretri¢ally cut in hal'f and divided into
two groups. One group was after“p i ng soaked in a detergent '
sol ution. .The other group shdd wit out the soaking. The soaking
conditions were as follows : : Concentration. of
Det-er gent- Conposition: .0. 8. _ 10 quurd Tenperat ure
25[err] Bath Ratio* SRR A o 5"Soaki ng - Ti ne’: | '
8 hours A ratio of the washi idﬁid @of ume to the shirt - - 15 15
wei ght. The undershirts we ghed in ah inpeller type washer. (PS—5200 '
AQZCRA, Hitachi Seisakusho 110 minut s under the conditions of a
det ergent concentration of % b wepght, a liquid tenperature of 25[err]
and a bath ratio of 30. Af ghiNg, &he¢ formed foamwere uniformy
di stributed on the entire’ e of thefjwash liquor and, then, the height
ofvthe foam was neasured. [ result$ are shown in Table 1 bel ow.
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5 Sodérhptsiayiseombiamg Adilods polyethylene glycols havirg diRebintiWeihtlavéradeamolecular -

15 1%veights, listed in Table 2 below. The Btiesingredients incorporated into the detergent compositicd.af®

15 Pthgsame as those in Example 1. - 2 \Water - -

usi ngatcariingde the geadnt

1'® Sodi um sul fate . Bal ange |n. Tables 2, 3, 4, the,,
asterisk . (*) denotes_a corBaPatiUe test. &3"!@’*‘@% ght - Average Mol Stular  #-
Wei ght - of PEG 60y r] 1000 6000 15 20, 000 Foam ng (no soaking, ,
m) - 16 20 - 25 22 'Foaning ‘Rati o ot
( Soaki ng/ No Soaki ng)AS 0.6 0.9 5 1.0, 0.9 EXAMPLE 3

Li quid heavy-duty detergent conpositions for textile material or fabrics %
havi ng the conposi tYSW™NERRhorRlateap ¢ 3 bel ow1.’§\er:.e prepared. - The foamng
properties of the dglfhdfiRieCOnposition thus psepared were tested in a
rr;asnner as described in Exanple 1. The results are shown In Table 3 bel ow.

Enzyme . _ 0.3 ' S 18
PEG _ - 2 '

Water : ' : 10

Sodium suifate _ Bala..nc_e _

in Tables 2, 3, 4, the asterisk {*} denotes a comparative test.

TABLE 2
' Weight-Average Molecular Weight of PEG 800* 1000 6000 ' 20,000 -
Foaming (no soaking, mm) - 18 20 25" ' 20
Foaming Ratio (Soaking/No Soaking) 0.6 0.9 1.0, 09
- EXAMPLE 3 _ : N N . o
Liquid heavy-duty detergent compositions for textile material or fabrics having the composition

| shown in Table 3 below were prepared. The foaming properties of the detergent composition thus
prepared were tested in a manner as described in Example 1. The results are shown in Table 3 below.



I3

7 . : B -

2 037 804 B, . 7: TABLE 3 No. - 1lees oo 12 LAS (") (M9 -

20 ACS [ (2) (WM % o ' 20 AE (3) (vvt%

a3 25 PEG (4) (W% . ' 37 8 t hanol

2 v 2 Water Balance Balance Foam ng
(no soaking, ) 40 TABLER® Foarni'ng Ratio (Soaking/No -
Soaki.ng) 0.9 0. 6 (1).LAS ; Sodiumlinear alkylbenzene sulfonate -
lerr] alkyl) (2) AgE ~—SodT Um a- olerln sugdonatey [err[ 4/ 5)] (2) AE ;

Al cohol ethoxylatel[err]. alkyi, EO[err]=8 (4) BPEG . Polyefthyl ene glycol,
[err] = 2000 (5)_E_Z§&e(ﬁsam%hase (Novo Industri AS) EXARPLE|4 Di sh washing

-liquid detergent c'
in Table 4 below_.
GB 2 037 804 B -
A5 AGS

(w9
10

EXAMPLE 4

Si ns. Nos. 13 and 14 havi t he conpgq
8o Ry 2

AEABI(JE M%p 13 . No. 14* LASzs (') bsvt %
5 AS (3) (W% 5 AES
PEG (% (wt%) . 2. 2

Ethanol  (wi%) - 8 8
Enzyme (%) (Wt%) I 2 2
Water . . Balance  Balance
Foaming (no soaking, mm) : 40 30

Foaming Ratio (Soaking/No Soaking) 0.9 0.6

() LAS ; Sodium linear alkylbenzene sulfonate (C,,—C,, alkyl)
(3 A0S ;. Sodium g-olefin sulfonate (C,./Cyq = 5/5) '

%) AE ; Alcohol ethoxylate (C,~C,, alkyi, EO P =8)

(9 PEG PolYéthléne glyom,ﬁw ='2000 o

(*) Enzyme, Savinase (Novo Industri A/8)

sitions shown

5
(4) (w%

Dish washing liquid detergent composmons Nos. 13 and 14 havmg the compositions shown in
Table 4 below were prepared



Ure (W% 13 13 Ethanol (W% 5 . 5

Enzwee/(5) (W% 2  2.PEG. “(6) (W% . 2 2.
Wat er . Balance. Bal ance (1) See Example 1 (2) AOS Sodium -

?Nglg%f |nsullfonate [err] (3) (4) eeExanp[ ?._1 (5) Anyl,o3;3|8zaheg< 3 ns"' \/e/
Nos. 1 3A and 1 4A havi ng the same conpositions as “the corrp05|t|on Nos_ 13'”“

and 14, respectively, were prepared,: that the enzynmes were not

i ncorporated Into the conpositions. The f'oani ng ratios of the corrp05|t|ons(
~No. 1 3A/No. 13 and No. 5[14ANo. "I4 were Neofsul €fo! Mt he fol l.owi ng manngr.
- [ Foami ng Test Method 2] T¢. a vat ‘havi ng a—dianeter_gof 30 cm and ‘a_hei ght of
12 cm 3 'liters of a washi h@sl i (qhoﬁ‘”f’ﬁaw ng abdet er ¢ént fconcentration of
0.15% and -a tenmperature o ?[eH](@be charg,gd I n_this| washing liquor;
" di shes contam nated with hut g/ di sh)~are soaked for 8 hours and=..
then, the front surfaces ﬂsthe(’)IO(wm)ont am nat ed dishes| are rubbed or
- ‘washed five times with a $pange and. the back surfaces tlhereof are - 10

- rubbed or washed three ti ES i th (é’"’@ponge A count i s kept “of the %
nunber - of di shes washed ahgyeaWWhen dagm hei ghg of thg detergent sol uti on
becomes 1 mm this is def{ned as representing a foam ng power. Thus, t he
foaming ratios of the enzyB®awbnt awiing det eSgent . cenpdsitions to t he
non- enzyme contai ni ng- det lrE'Pq]zgnt co sitionszar.e 15 r¢gpresented by the -
‘ratios of the nunber of d in the enzyrrezcont'ai ni-ng detergent sy
15 conpositions to the nu TbEG o d(u.,g&yes washgd i.n the rjon-enzyme containing
“detergent conpositions. The results are shown i'n table|5 bel ow. TABLE 5 No.
13A/No. 13 - No. 14A/No. ’ﬁ!ﬂe"Foam ng ratuoeaoaﬁnzyma@ nzyrre)

0.9 . 0.5 -

(Y See Example1 o o o
(&) AOS Sodlum a-oleﬁn sulfonate (C“/C,, 7/3)
(M * See Example 1

$) Cn:’yl;:\se Biotex 3N (Nagase Biochemlcals
' t

(9 See Examhlea_" '

Liquid detergent compositions Nos. 13A and.14A having the same compositions as the
. composition Nos. 13 and 14, respectively, were prepared, except that the enzymes were not -
incorporated into the compositions, The foaming ratios of the composltuons No. 13A/No. 13 and No. .

-5 14A/No. 14 were measured in the following manner : S T
[Foammg Test Method 2] Lo . o e
- To a vat having a diameter of 30 cm and a height of 12 cm, 3 Ilters ofa washmg liquor havmg a Sl .
detergent concentration of 0.15% and a temperature of 25°C are charged. In this washing liquor, dishes = .
~ contaminated with butter (0.5 g/dish) are soaked for 8 hours and, then, the front surfaces of the - CoE
10 contaminated dishes are rubbed or washed five tlmes wuth a sponge and the back surfaces thereof are 10 3

rubbed or washed three times with a sponge.
: - A.count is kept of the number.of dishes washed and when foam height of the detergent solutlon
- becomes 1 mm, this is defined as. representmg a foaming power. Thus, the foaming ratios of the.
_ enzyme-centaimng detergent compositions to the non-enzyme containing detergent compositions are
16 represented by the ratios of the number of dishes washed in the enzyme-containing detergent . 156
compositions to the number of dishes washed in the non—enzyme containing detergent compositions.
The results are shown in table 5 below . .

TABLE S

No. 13A/No. 13 No. 14A/No. 14

Foaming ratio (Enzyme/No enzyme) : 09 05
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ast.
Qe [ e r]q ol ef| n- sulfonate haw ng 10 to 20 carbon at oms @g(b lggt,rgmpgese@t
p@l yet hyl ene gI ycol haV| ng a 5 wei ght average m)l ecul ar wei ght of 1 000 to
20, 000 aneLAMS| east one enzyne haV| ng an activity under 5 a pH of

appr oxi mat eI - A §ngymes °°"ﬁ'|‘é‘}' "df°'§l2"sdﬂﬂlae a%‘&'i“l" pr "fetf’@e in
the Corrpo(gr)npounp}? blgg QO?EPﬁeI Im 0 W ace t| i% ne eg?l
pol yet e/l aisht Aot mdidh mapéo eaﬁtgat A ?ndeAn

enzymne- cw%fnbn&.ﬂabang@ , teQUORRA1 of hzﬁdtara&u ﬁdc@ﬁ ive Bgdnt mltmc%mpmn%.ng
wei ght - 1®to an@tghtmldelmahoatenmsagdnpolafthyteheglmlmﬁdtyhem|oglbyo@0 11t 10% byi n
t he- rangewmhttrom 1,500 to 10 000. 10 3 An enzyne-cont ai n| ng detergent

conposjt i on &sA'tqnawmn ajpi “'GF“P ai é‘r%' 1s‘aﬂ‘
pr(r)r}toeo ({/t?vﬁrag‘?tz'ry E} rgllf’ {\??‘% '" e Yggmsalderge(?tt

t T I
o0 osn lonascal med In enzym? |s addec

det er gent ¢ Om&y’nﬁh‘%dnfbl te?d‘én%md%tl&n I%QEIatHE@ i Chaiv I3l Rhdreifl ﬁt@érﬂﬁﬁ@ is
conposi t i adedia® tHdetergenetumypasitiartih such iy adunt thatth@ s tde tdditint caapbsiflonitgs of -
“t he r d$ul aneantymparctivity eht toc?@rﬁmem lt!nlfmer 1 Kd 6f the remarﬁrdziymn@embealtwnn det er geta

-

‘conposi t i %ﬁerésﬁ'tﬁ"awmﬁegw:taw |oe|a A pracesing Glajm (j’é‘rﬁ?'d
sconpasi ti A r? Zﬂi\n ﬂegct)rfn a|n|r| §§ |t| %d by placcaiNg mm %\%n le@ sald
det er gentco%gy%f tHa 5 (tlt{n??d Haten teldie

conmpogot i on - U gh Wmecwﬂiaﬁiu@%efé nf@ﬁﬁo&txﬁ\@s 5!9%\; )hot:ﬂﬂn@h\kh in Qéimc\(ﬁt?@nh&ﬁa 20

det er gent deltd’nga‘neiﬂg redibrt cortfins nonionic Surfabélacting 3gERts Cadriphaterid suffacdatcBie@gdtits,

conposi t i ioergandc and argarid builder€l redeposBion wieeendingiageaiscsudocontitingmgents. 2Bticdet er gent
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agents, suds cont |ng agent's optlcal brlghtenlng agents, bleaching °

agents, colouring agents, pi grrents or any mixture thereof. 8. An '-

enzyne- cont ai ni ng det er gent conﬂpe&—t—t—e-n—as—et—at—n%e\—l—n—CI aim1,
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