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ENZYMATIC  DETERGENT  COMPOSITION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  e n z y m a t i c   d e t e r g e n t  

c o m p o s i t i o n   c o m p r i s i n g   as  d e t e r g e n t   a c t i v e   m a t e r i a l  

s o l e l y   a  n o n i o n i c   s y n t h e t i c   d e t e r g e n t /   and  a  m i x t u r e   o f  

l i p o l y t i c   and  p r o t e o l y t i c   e n z y m e s .  
5 

P r o t e o l y t i c   e n z y m e s   a r e   w e l l   known  in  d e t e r g e n t  

c o m p o s i t i o n s .   L i p o l y t i c   e n z y m e s   have   been   m e n t i o n e d   i n  

the   p r i o r   a r t   as  p o s s i b l e   e n z y m e s   f o r   d e t e r g e n t  

c o m p o s i t i o n s ,   b u t   t h e r e   is   r e l a t i v e l y   l i t t l e   p r i o r   a r t  

10  d i r e c t l y   c o n c e r n e d   w i t h   l i p a s e s   f o r   i n c l u s i o n   i n  

d e t e r g e n t   c o m p o s i t i o n s .  

I n s o f a r   t he   c o m p a t i b i l i t y   of  p r o t e o l y t i c   and  l i p o l y t i c  

e n z y m e s   w i t h   s y n t h e t i c   d e t e r g e n t s   is  c o n c e r n e d /   i t   i s  

15  w e l l   known  t h a t   n o n i o n i c   s y n t h e t i c   d e t e r g e n t s   i n  

g e n e r a l   do  no t   n e g a t i v e l y   i n f l u e n c e   the   a c t i v i t y   o f  

p r o t e o l y t i c   and  l i p o l y t i c   e n z y m e s   ,  in  c o n t r a s t   w i t h  

e . g .   a n i o n i c   s y n t h e t i c   d e t e r g e n t s ,   wh ich   o f t e n  

n e g a t i v e l y   i n f l u e n c e   the   p r o t e a s e s   and  l i p a s e s .  

20  

H o w e v e r /   s i n c e   l i p a s e s   a r e   b a s i c a l l y   p r o t e i n s /   t h e y  

wou ld   be  s u s c e p t i b l e   to  p r o t e o l y t i c   a c t i o n   by  t h e  

p r o t e a s e s   i f   l i p a s e s   were   u s e d   in  c o n j u n c t i o n   w i t h  

p r o t e a s e s .   I t   wou ld   t h e r e f o r e   be  e x p e c t e d   t h a t   t h e  

25  i n c l u s i o n   of  p r o t e a s e s   in  a  d e t e r g e n t   c o m p o s i t i o n  

c o m p r i s i n g   l i p a s e s   and  as  d e t e r g e n t - a c t i v e   m a t e r i a l  

s o l e l y   a  n o n i o n i c   d e t e r g e n t   s u r f a c t a n t   ( w h i c h   d o e s   n o t  

a f f e c t   e i t h e r   t he   l i p a s e   or  the   p r o t e a s e ) /   wou ld   c a u s e  

the   l i p a s e   a c t i v i t y   to  be  d e s t r o y e d   by  the   p r o t e o l y t i c  

30  a c t i o n   of  t he   p r o t e a s e s .  

We  have   now  s u r p r i s i n g l y   f o u n d   t h a t   when  u s i n g   s u c h  

c o m p o s i t i o n s   c o m p r i s i n g   a  s p e c i a l   c l a s s   of  l i p a s e s ,  

h e r e i n a f t e r   more  s p e c i f i c a l l y   d e f i n e d /   t h i s   e x p e c t e d  

35  l o s s   of  l i p o l y t i c   a c t i v i t y   d o e s   no t   o c c u r /   b u t   t h a t /  
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the   a c t i v i t y   of  t h e s e   l i p a s e s   r e m a i n s   a l m o s t   u n a f f e c t e d  
by  t h e   p r e s e n c e   of  t he   p r o t e a s e s   in  t h e s e  
c o m p o s i t i o n s   . 

5  The  c l a s s   of  l i p a s e s   to  be  u sed   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   e m b r a c e s   t h o s e   l i p a s e s   w h i c h   show  a  
p o s i t i v e   i m m u n o l o g i c a l   c r o s s - r e a c t i o n   w i t h   the   a n t i b o d y  
of  t he   l i p a s e   p r o d u c e d   by  the   m i c r o o r g a n i s m  
C h r o m o b a c t e r   v i s c o s u m   v a r .   l i p o l y t i c u m   NRRL  B  3 6 7 3 .  

10  Th i s   l i p a s e   has   been   d e s c r i b e d   in  Du tch   P a t e n t  
S p e c i f i c a t i o n   1 5 4 , 2 6 9   of   Toyo  J o z o   KK,  and  t h e  
m i c r o o r g a n i s - m   is   a v a i l a b l e   to  t he   p u b l i c   from  t h e  
c o l l e c t i o n   of  t he   U n i t e d   S t a t e s   D e p a r t m e n t   o f  
A g r i c u l t u r e ,   A g r i c u l t u r a l   R e s e a r c h   S e r v i c e ,   N o r t h e r n  

15  U t i l i z a t i o n   and  D e v e l o p m e n t   D i v i s i o n ,   P e o r i a ,   I l l i n o i s ,  
u n d e r   N°  NRRL  B  3673 .   T h i s   l i p a s e   w i l l   be  r e f e r r e d   t o  
h e r e i n a f t e r   as  "Toyo  J o z o "   l i p a s e .   The  l i p a s e s   of  t h e  
p r e s e n t   i n v e n t i o n   s h o u l d   show  a  p o s i t i v e   i m m u n o l o g i c a l  
c r o s s - r e a c t i o n   w i t h   t he   Toyo  J o z o   l i p a s e   a n t i b o d y ,  

20  u s i n g   t he   s t a n d a r d   and  w e l l - k n o w n   i m m u n o d i f   f u s i o n  
p r o c e d u r e   a c c o r d i n g   to  O u c h t e r l o n y   ( A c t a .   Med.  S c a n . ,  
133,   p a g e s   7 6 - 7 9   ( 1 9 5 0 ) ) .  

The  p r e p a r a t i o n   of  the   a n t i s e r u m   is   c a r r i e d   ou t   a s  
25  f o l l o w s :  

E q u a l   v o l u m e s   of  0 .1   mg/rril  a n t i g e n   and  of  P r e u n d ' s  
a d j u v a n t   ( c o m p l e t e   or  i n c o m p l e t e )   a r e   mixed   u n t i l   a n  
e m u l s i o n   is   o b t a i n e d .   Two  f e m a l e   r a b b i t s   a r e   i n j e c t e d  
w i t h   2  ml  s a m p l e s   of  t he   e m u l s i o n   a c c o r d i n g   to  t h e  

30  f o l l o w i n g   s c h e m e :  

day   0  :  a n t i g e n   in  c o m p l e t e   P r e u n d ' s   a d j u v a n t  
day  4  :  a n t i g e n   in  c o m p l e t e   F r e u n d ' s   a d j u v a n t  
day  32  :  a n t i g e n   in  i n c o m p l e t e   F r e u n d ' s   a d j u v a n t  
day  60  :  b o o s t e r   of  a n t i g e n   in  i n c o m p l e t e   F r e u n d ' s  

3^  a d j u v a n t .  

The  s e r u m   c o n t a i n i n g   the   r e q u i r e d   a n t i b o d y   is  p r e p a r e d  
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by  c e n t r i f u g a t i o n   of  c l o t t e d   b l o o d /   t a k e n   on  d a y  

6 7 .  

The  t i t r e   of  t he   a n t i - T o y o   J o z o - l i p a s e   a n t i s e r u m   i s  

5  d e t e r m i n e d   by  t he   i n s p e c t i o n   of  p r e c i p i t a t i o n   of  s e r i a l  

d i l u t i o n s   of  a n t i g e n   and  a n t i s e r u m   a c c o r d i n g   to  t h e  

O u c h t e r l o n y   p r o c e d u r e .   A  2^  d i l u t i o n   of  a n t i s e r u m   w a s  

t h e   d i l u t i o n   t h a t   s t i l l   g ave   a  v i s i b l e   p r e c i p i t a t i o n  

w i t h   an  a n t i g e n   c o n c e n t r a t i o n   of  0 .1   m g / m l .  

1 0  

Al l   l i p a s e s   s h o w i n g   a  p o s i t i v e   i m m u n o l o g i c a l   c r o s s -  

r e a c t i o n   w i t h   t he   Toyo  Jozo   l i p a s e   a n t i b o d y   a s  

h e r e a b o v e   d e s c r i b e d   a r e   l i p a s e s   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n .   T y p i c a l   e x a m p l e s   t h e r e o f   . a r e   t h e  

15  l i p a s e   ex  P s e u d o m o n a s   f  l u o r e s c e n s   IAM  1057  ( a v a i l a b l e  

u n d e r   t he   t r a d e   name  Amano-P)   /  the   l i p a s e   e x  

P s e u d o m o n a s   f r a g i   FERM  P  1339  ( a v a i l a b l e   u n d e r   t h e  

t r a d e   name  Amano-B)   /  l i p a s e   ex  P s e u d o m o n a s  

n i t r o r e d u c e n s   v a r .   l i p o l y t i c u m   FERM  P  1338 ,   t he   l i p a s e  

20  ex  P s e u d o m o n a s   sp .   a v a i l a b l e   u n d e r   the   t r a d e   n a m e  

Amano-CES/   l i p a s e   ex  P s e u d o m o n a s   c e p a c i a ,   l i p a s e s   e x  

C h r o m o b a c t e r   v i s c o s u m /   e . g .   C h r o m o b a c t e r   v i s c o s u m   v a r .  

l i p o l y t i c u m   NRRL  B  3673/   c o m m e r c i a l l y   a v a i l a b l e   f r o m  

Toyo  J o z o   Co . /   T a g a t a /   J a p a n ?   and  f u r t h e r   C_.  v i s c o s u m  

25  l i p a s e s   f rom  US  B i o c h e m i c a l   C o r p . /   U . S . A . /   and  D i o s y n t h  

Co . /   The  N e t h e r l a n d s /   and  l i p a s e s   ex  P s e u d o m o n a s  

g l a d i o l i .  

The  l i p a s e s   of  t he   p r e s e n t   i n v e n t i o n   a r e   i n c l u d e d   i n  

30  t he   d e t e r g e n t   c o m p o s i t i o n   in  such   an  a m o u n t   t h a t   t h e  

f i n a l   d e t e r g e n t   c o m p o s i t i o n   has   a  l i p o l y t i c   e n z y m e  

a c t i v i t y   of  f rom  100  to  0 . 0 0 5   LU/mg/  p r e f e r a b l y   25  t o  

0 . 0 5   LU/mg  of  t he   c o m p o s i t i o n .  

35  A  L i p a s e   U n i t   (LU)  i s   t h a t   a m o u n t   of  l i p a s e   w h i c h  

p r o d u c e s   1 / u m o l   of  t i t r a t a b l e   f a t t y   a c i d   p e r   m i n u t e  

in  a  pH  s t a t .   u n d e r   t he   f o l l o w i n g   c o n d i t i o n s :  

t e m p e r a t u r e   30°C;   pH  =  9 . 0 ;   s u b s t r a t e   i s   an  e m u l s i o n   o f  
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3 .3   wt.%  of  o l i v e   o i l   and  3.3%  gum  a r a b i c ,   in  t h e  

p r e s e n c e   of  13  mmol /1   Ca2+  and  20  mmol /1   NaCl  in  5 
mmol/1   T r i s - b u f f e r .  

5  N a t u r a l l y /   m i x t u r e s   of  t he   a b o v e   l i p a s e s   can  be  u s e d .  
The  l i p a s e s   can  be  used   in  t h e i r   n o n - p u r i f i e d   form  o r  
in  a  p u r i f i e d   f o r m ,   e . g .   p u r i f i e d   w i t h   the   a i d   of  w e l l -  
known  a d s o r p t i o n   m e t h o d s ,   such   as  p h e n y l   s e p h a r o s e  
a d s o r p t i o n   t e c h n i q u e s .  

10  

The  p r o t e a s e s   u s e d   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n  

a r e   t he   w e l l - k n o w n   d e t e r g e n t   p r o t e a s e s   and  m i x t u r e s  
t h e r e o f .   T y p i c a l   e x a m p l e s   a re   t he   s u b t i l i s i n   t y p e  
p r o t e a s e s ,   such   as  A l c a l a s e ,   E s p e r a s e ,   S a v i n a s e ,   a l l  

15  a v a i l a b l e   f rom  Novo  I n d u s t r i   A/S,   M a x a t a s e   and  M a x a c a l   , 
b o t h   a v a i l a b l e   f rom  G i s t   B r o c a d e s   N . V . ,   K a z u z a s e   e x  
Showa  Denko .   (=  A P I - 2 1   =  A P - 1 )  

In  g e n e r a l ,   t he   p r o t e a s e s   a r e   u sed   in  such   an  a m o u n t  
20  t h a t   t he   f i n a l   d e t e r g e n t   c o m p o s i t i o n   has  a  p r o t e o l y t i c  

a c t i v i t y   of  0 . 1   to  50  GU/mg,  p r e f e r a b l y   0 .5   to  30  

GU/mg.  (GU  =  G l y c i n e   U n i t ;   one  GU  is   the   a m o u n t   o f  

enzyme  w h i c h   u n d e r   s t a n d a r d   i n c u b a t i o n   c o n d i t i o n s  

p r o d u c e s   an  a m o u n t   of  t e r m i n a l   N l ^ - g r o u p s   e q u i v a l e n t  
25  to  1  m i c r o g r . / m l   g l y c i n e . )  

The  d e t e r g e n t   c o m p o s i t i o n   f u r t h e r   c o m p r i s e s   a s  
d e t e r g e n t - a c t i v e   m a t e r i a l   s o l e l y   a  n o n i o n i c   s y n t h e t i c  

d e t e r g e n t .   T h i s   t y p e   of  d e t e r g e n t   i s   w e l l   known  in  t h e  
30  a r t .   N o n i o n i c s   u s u a l l y   c o n s i s t   of  a  h y d r o p h o b i c   m o i e t y  

d e r i v e d   f rom  f a t t y   a l c o h o l s ,   f a t t y   a c i d   a m i d e s   a n d  

a l k y l p h e n o l s ,   and  a  h y d r o p h i l i c   m o i e t y   c o n s i s t i n g   o f  

a l k y l e n e   o x i d e   u n i t s .   T y p i c a l   e x a m p l e s   a re   t h e  

c o n d e n s a t i o n   p r o d u c t s   of  a l k y l e n e   o x i d e s   such   a s  
35  e t h y l e n e   o x i d e ,   p r o p y l e n e   o x i d e   and  b u t y l e n e   o x i d e   a n d  

m i x t u r e s   t h e r e o f   w i t h   Cg-C^g  p r i m a r y   or  s e c o n d a r y ,  
b r a n c h e d   or  s t r a i g h t   c h a i n   a l c o h o l s ,   Cg-C18  f a t t y  
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a c i d   a m i d e s   /  Cg-C18  a l k y l p h e n o l s /   e t c .   F u r t h e r s  

s u i t a b l e   e x a m p l e s   a r e   g i v e n   in  M.  S c h i c k   " N o n i o n i c  

s u r f a c t a n t s "   ( 1 9 6 7 ) .  

5  In  g e n e r a l ,   t he   c o m p o s i t i o n   c o n t a i n s   f rom  1 - 5 0 % ,  

u s u a l l y   f rom  2 -45%,   and  c o m m o n l y   f rom  5-30%  by  w e i g h t  

of   t he   n o n i o n i c   d e t e r g e n t .   M i x t u r e s   of  v a r i o u s   n o n i o n i c  

d e t e r g e n t s   may  a l s o   be  u s e d .  

10  The  d e t e r g e n t   c o m p o s i t i o n   may  . f u r t h e r m o r e   i n c l u d e   t h e  

u s u a l   d e t e r g e n t   i n g r e d i e n t s   in  the   u s u a l   a m o u n t s .   T h u s ,  

t h e   c o m p o s i t i o n   may  c o n t a i n   f rom  1-60%,   p r e f e r a b l y   f r o m  

5-30%  by  w e i g h t   of  one  or  more  o r g a n i c   a n d / o r   i n o r g a n i c  

b u i l d e r s .   F u r t h e r m o r e ,   i t   may  c o n t a i n   f rom  1-35%  of  a  

15  b l e a c h i n g   a g e n t   or  a  b l e a c h i n g   s y s t e m   c o m p r i s i n g   a  

b l e a c h i n g   a g e n t   and  an  a c t i v a t o r   t h e r e f o r ,   e . g .   s o d i u m  

p e r b o r a t e   w i t h   t e t r a a c e t y l   e t h y l e n e   d i a m i n e .  

The  c o m p o s i t i o n s   may  f u r t h e r m o r e   c o m p r i s e   l a t h e r  

20  b o o s t e r s ,   foam  d e p r e s s o r s ,   a n t i - c o r r o s i o n   a g e n t s ,   s o i l -  

s u s p e n d i n g   a g e n t s ,   s e q u e s t e r i n g   a g e n t s ,   a n t i - s o i l  

r e d e p o s i t i o n   a g e n t s ,   p e r f u m e s ,   d y e s ,   s o l v e n t s ,  

s t a b i l i s i n g   a g e n t s   f o r   the   e n z y m e s   and  b l e a c h i n g   a g e n t s  

and  so  on .   They  may  a l s o   c o m p r i s e   f rom  0 . 0 1 - 1 0 %   b y  

25  w e i g h t   of   e n z y m e s   o t h e r   t h a n   l i p a s e s   and  p r o t e a s e s ,  

' s u c h   as  a m y l a s e s ,   o x i d a s e s   and  c e l l u l a s e s .  

The  c o m p o s i t i o n s   of  t h e   p r e s e n t   i n v e n t i o n   can  b e  

f o r m u l a t e d   in  any  d e s i r e d   f o r m ,   s u c h   as  p o w d e r s ,   b a r s ,  

30  p a s t e s ,   l i q u i d s ,   e t c .  

The  i n v e n t i o n   w i l l   now  f u r t h e r   be  i l l u s t r a t e d   by  way  o f  

E x a m p l e s   . 

>, 
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E x a m p l e   1 

W a s h i n g   e x p e r i m e n t s   were   c a r r i e d   ou t   in  a  T e r g o t o m e t e r  
u n d e r   t he   f o l l o w i n g   c o n d i t i o n s :  

5  wash  t ime   and  t e m p e r a t u r e :   10  m i n u t e s   at   4 0 ° C ;  
t h r e e   r i n s e s   w i t h   c o l d   w a t e r  

w a t e r   h a r d n e s s :   14  and  4 0 ° P H  

d e t e r g e n t   c o m p o s i t i o n   c o n c e n t r a t i o n :   2  and  6  g / 1  
number   s o i l / w a s h   c y c l e s   :  4 

10  p r o t e a s e   c o n c e n t r a t i o n :   20  G U / m l  

l i p a s e   c o n c e n t r a t i o n :   1  L U / m l  

As  l i p a s e s   were   u s e d :   Amano-P ,   D i o s y n t h   and  a  l i p a s e   e x  
P s e u d o m o n a s   g l a d i o l i  

15  t e s t   c l o t h :   c o t t o n   -j  s o i l e d   w i t h   Ag  8  /  
p o l y e s t e r / c o t t o n   ]  g r o u n d n u t   o i l   /  

p o l y e s t e r   J  m i l k   P ° w d e r  

The  d e t e r g e n t   c o m p o s i t i o n   u sed   had  the  f o l l o w i n g  
20  f o r m u l a t i o n :  

%  by  w e i g h t  

C12~C14  l i n e a r   p r i m a r y   a l c o h o l   c o n d e n s e d   9 
w i t h   7  m o l e s   of  e t h y l e n e   o x i d e  

s o d i u m   s i l i c a t e   8 
25  s o d i u m   c a r b o n a t e   39  

s o d i u m   s u l p h a t e   38 
f l u o r e s c e r s ,   d y e s /   p e r f u m e s   0 . 3  
w a t e r   q . s .  

30  The  r e f l e c t a n c e   of  the   t e s t   c l o t h s   and  the   r e s i d u a l  

w e i g h t   p e r c e n t a g e   of  f a t t y   m a t e r i a l   on  the   t e s t   c l o t h s  

were   d e t e r m i n e d   a f t e r   t he   f o u r t h   wash  c y c l e .   T h e  
r e f l e c t a n c e   was  m e a s u r e d   in  a  R e f l e c t o m e t e r   a t   460  nm 
w i t h   a  UV  f i l t e r   in  the   l i g h t   p a t h w a y /   and  the   f a t t y  

35  m a t t e r   by  e x t r a c t i n g   the   d r i e d   t e s t   c l o t h s   w i t h  

p e t r o l e u m   e t h e r /   and  d e t e r m i n i n g   the   amoun t   of  f a t t y  
m a t t e r   f rom  t he   w e i g h t   l o s s   of  the   t e s t   c l o t h .  



C  7094  (R)  
0  271  153 

The  f o l l o w i n g   r e s u l t s   "were  o b t a i n e d :  

S a v i n -   C o t t o n   P E / C o t t o n   P o l y e s t e r  

l i p a s e   a se   g /1   °FH  R  460  %  FM  R  460  %  FM  R  460  %  FM 

Amano-P  -  2  14  8 4 . 5   3 .9   7 2 . 6   2 .6   7 9 . 8   0 . 8  

+  2  14  8 7 . 1   3 .6   7 5 . 4   2 .4   8 0 . 5   0 . 7  

6  40  8 1 . 5   3 .7   7 1 . 3   2 .4   7 9 . 5   0 . 7  

+  6  40  8 6 . 5   3 .0   7 5 . 4   1 .9  8 1 . 7   0 . 4  

G l a d i o l i   -  2  14  8 1 . 1   4 .6   6 8 . 5   4 .5   7 4 . 5   4 . 3  

+  '  2  14  8 6 . 5   3 .6   7 2 . 3   3 .8   7 6 . 2   4 . 0  

6  40  7 6 . 6   4 .7   6 8 . 0   3 .7   7 5 . 9   3 . 4  

+  6  40  8 3 . 8   3 .6   7 3 . 3   2 .8  7 9 . 1   3 . 0  

D i o s y n t h   -  2  14  8 3 . 2   4 . 0   7 1 . 3   3 .3   7 5 . 6   3 . 5  

+  2  14  8 6 . 8   3 .6   7 4 . 3   2 .8   7 7 . 2   3 . 0  

6  40  7 9 . 8   3 .7   7 0 . 4   2 .8   7 6 . 9   2 . 7  

+  6  40  8 5 . 4   2 .9  7 4 . 7   2 .1   7 9 . 8   2 . 1  

C e p a c i a   -  2  14  8 3 . 8   4 .1   7 1 . 2   3 .4   7 8 . 3   2 . 8  

+  2  14  8 6 . 9   3 .6   7 5 . 2   2 .9   7 9 . 4   2 . 3  

6  40  7 9 . 6   4 .1   7 0 . 0   3 .2   7 8 . 8   1 . 9  

+  6  40  8 5 . 9   3 .2   7 4 . 9   2 .2   8 1 . 5   1 - 0  

1 0  

15 

2 0  
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E x a m p l e   2 

The  p r o c e d u r e   of  E x a m p l e   1  was  r e p e a t e d ,   bu t   u n d e r   t h e  
f o l l o w i n g   c o n d i t i o n s :  

d e t e r g e n t   c o m p o s i t i o n   c o n c e n t r a t i o n :   2  g / 1  
number   of  s o i l / w a s h   c y c l e s   :  4 

wash  t i m e   and  t e m p e r a t u r e :   10  m i n u t e s   at  40°C,   t h r e e  

r i n s e s   w i t h   c o l d   w a t e r  
w a t e r   h a r d n e s s :   1 4 ° F H  

. a g i t a t i o n :   100  r p m  
'  l i p a s e :   ex  P s e u d o m o n a s   g l a d i o l i   1  L U / m l  

p r o t e a s e :   20  G U / m l  

As  p r o t e a s e s ,   S a v i n a s e ,   A l c a l a s e ,   M a x a t a s e ,   M a x a c a l ,  
K a z u z a s e   and  E s p e r a s e   were   u s e d .  

The  f o l l o w i n g   r e s u l t s   were   o b t a i n e d :  

10  

15 

w i t h o u t   l i p a s e   w i t h   l i p a s e  
P r o t e a s e   R460  %  FM  R460  %  FM 

S a v i n a s e   •  6 9 . 3   5 .6   8 7 . 2   2 . 8  
A l c a l a s e   6 9 . 3   5 .4   8 7 . 2   2 . 8  
M a x a t a s e   7 0 . 0   5 .3   8 7 . 5   2 . 8  
M a x a c a l   6 8 . 9   5 .7   8 7 . 1   2 . 8  
K a z u z a s e   6 9 . 1   5 .7   8 7 . 1   2 . 7  

E s p e r a s e   6 8 . 6   5 .7   8 7 . 1   2 . 7  

20  

25 
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E x a m p l e   3 

The  s t a b i l i t y   of  l i p a s e s   a c c o r d i n g   to  t he   p r e s e n t  
i n v e n t i o n   in  t he   p r e s e n c e   of  p r o t e a s e s   and  v a r y i n g  

a m o u n t s   of  a  n o n i o n i c   d e t e r g e n t   was  t e s t e d   b y  

d e t e r m i n i n g   t h e   r e s i d u a l   l i p a s e   a c t i v i t y   w i t h   the   p H -  
s t a t .   m e t h o d .   A  c o m p o s i t i o n   c o m p r i s i n g   0 . 7   g  
p e n t a s o d i u m   t r i p h o s p h a t e /   0 . 7   g  s o d i u m   s u l p h a t e   and  0 . 2  

s o d i u m   s i l i c a t e   and  v a r y i n g   a m o u n t s   of  C 1 3 - C 1 5  
a l c o h o l /   c o n d e n s e d   w i t h   7  and  3  m o l e s   of  e t h y l e n e  

o x i d e /   r e s p e c t i v e l y   ( p r o d u c t   A  and  p r o d u c t   B)  was  u s e d .  

10  

The  t e m p e r a t u r e   was  30°C/   the   w a t e r   h a r d n e s s   14°FH  a n d  

t he   pH  9 . 5 .  

The  l i p a s e   was  e i t h e r   l i p a s e   ex  P s e u d o m o n a s   g l a d i o l i   / 
or  Amano-P /   a t   15  LU/ml  /  and  the   p r o t e a s e   was  S a v i n a s e /  

at  20  G U / m l .  

15  

The  f o l l o w i n g   r e s u l t s   were   o b t a i n e d :  20  

P r o d u c t   A  P r o d u c t   B 

l i p a s e   g /1   %  RA  %  RA  g /1   %  RA  %  RA 

non  10  min .   30  min .   non  10  min .   30  m i n .  

P s e u d o m o n a s   0  75  34  0  69  29  
g l a d i o l i   0>25  98  103  0>25  g8  10Q 

1 . 0   103  103  1 .0   98  1 0 5  

2 .0   99  102  2 .0   95  9 0  

4 . 0   98  98  4 . 0   110  1 0 8  

Amano-P  0  100  7 4  

0 . 2 5   120  1 1 6  

1 .0   104  1 0 1  

2 .0   101  1 0 1  

4 . 0   108  1 0 7  

25 

3 0  

35  

%  RA-  =  %  r e s i d u a l   a c t i v i t y   of  t he   l i p a s e  
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E x a m p l e   4  

E x a m p l e   1  was  r e p e a t e d ,   u s i n g   v a r i o u s   l i p a s e s .   T h e  

f o l l o w i n g   r e s u l t s   were   o b t a i n e d :  

5 

S a v i n -   C o t t o n   P E / C o t t o n   P o l y e s t e r  
l i p a s e   ase   g /1   °FH  R  460  %  FM  R  460  %  FM  R  460  %  FM 

No  2  14  7 2 . 1   5 .9   6 0 . 6   6 .6   6 7 . 9   4 . 7  
10  +  2  14  7 2 . 0   6 .1   6 0 . 0   6 .6   6 7 . 1   4 . 8  

6  40  7 1 . 8   5 .3   5 9 . 7   5 .4   6 9 . 9   3 . 5  
+  6  40  7 4 . 6   5 .2   6 2 . 8   5 .2   7 2 . 2   3 . 4  

l i p a s e   MY  -  2  14  6 9 . 2   6 .0   5 7 . 8   6 .4   6 6 . 1   4 . 8  
15  (ex  Cand.   +  2  14  7 2 . 7   5 .9   6 0 . 1   6 .5   6 7 . 1   5 . 0  

c y l . )   -  6  40  7 0 . 1   5 .6  59 .8   5 .3   6 9 . 4   3 . 4  
+  6  40  7 3 . 7   5 .3   6 2 . 4   5 .4   6 9 . 6   3 . 7  

l i p .   AP-6  -  2  14  6 9 . 0   6 .0   5 7 . 4   6 .5   6 6 . 4   4 . 8  
20  (ex  Asp.  +  2  14  7 2 . 1   6 .0   5 9 . 5   6 .6   6 7 . 3   5 . 0  

n i g e r )   -  6  40  7 1 . 3   5 .5   5 9 . 5   5 .4   6 9 . 8   3 . 5  

+  6  40  7 5 . 1   5 .4   6 1 . 6   5 .4   7 1 . 7   3 . 6  

l i p .   SP285  -  2  14  7 7 . 8   4 .5   6 5 . 8   4 .1   7 0 . 2   3 . 6  
25  (ex  +  2  14  8 2 . 0   4 .2   6 9 . 5   3 .7   7 1 . 3   3 . 6  

F u s a r i u m   -  6  40  7 4 . 8   4 .8   6 4 . 1   4 .4   7 1 . 8   3 . 2  

o x y s p o r u m )   +  6  40  7 5 . 0   5 .0   6 4 . 8   4 . 4   7 2 . 0   3 . 4  

l i p .   SP225  -  2  14  7 4 . 9   4 . 4   6 4 . 5   4 .2   7 6 . 3   2 . 8  
30  (ex  Mucor  +  2  14  7 9 . 3   3 .5   6 7 . 4   3 .8  7 6 . 6   2 . 5  

m i e h e i )   -  6  40  7 1 . 7   4 .9   6 1 . 3   4 . 4   7 5 . 5   1 . 7  

+  6  40  7 2 . 3   4 .8   6 2 . 8   4 . 4   7 6 . 7   1 . 9  

Toyo  J o z o   -  2  14  8 6 . 2   2.7  71 .3   2 .4   78 .6   1 . 7  
35  ( l i p .   ex  +  2  14  8 5 . 8   2 .7  " 7 1 . 9   2 .4   7 8 . 2   1 . 7  

C h r o m o b a c .   -  6  40  8 4 . 9   2.8  6 9 . 9   1.8  7 7 . 4   1 . 4  

v i s c o s u m )   +  6  40  8 5 . 2   2 .7   7 2 . 5   1 .9   7 7 . 8   1 . 5  
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S a v i n -   C o t t o n   P E / C o t t o n   P o l y e s t e r  

l i p a s e   a se   g /1   °FH  R  460  %  FM  R  460  %  FM  R  460  %  FM 

•  N a g a s e   -  2  14  8 5 . 0   3 .2   6 9 . 0   2 .6   7 7 . 1   1 . 7  

5  (ex  + 2   14  8 6 . 4   2 .4   7 1 . 9   2 .3   7 8 . 3   1 . 1  

R h i z o p u s )   -  6  40  -71.7   5 .1   6 1 . 7   4 .5   7 6 . 0   1 . 5  

+  6  40  7 2 . 6   5 .2   6 2 . 1   4 .3   7 6 . 1   1 . 8  

C-4  (ex  -  2  14  7 2 . 1   5 .5   6 0 . 8   5 .3   7 4 . 4   3 . 4  

10  C a n d i d a   +  2  14  7 0 . 8   5 .2   6 1 . 2   5 . 4   7 3 . 5   3 . 4  

c y l i n -   -  6  40  7 2 . 1   5 .1   6 1 . 4   4 .6   7 5 . 4   1 . 7  

d r a c e a )   +.  6  40  7 3 . 2   5 .3   6 2 . 4   4 .6   7 5 . 4   2 . 0  

p a n c r e a s   -  2  14  7 2 . 8   5 .2   6 2 . 4   5 .2   7 4 . 5   3 . 5  

15  l i p a s e   +  2  14  7 3 . 2   5 .2   6 2 . 8   5 .1   7 4 . 3   3 . 4  

6  40  7 2 . 9   5 .3   6 2 . 3   4 .6   7 5 . 9   1 . 7  

+  6  40  7 2 . 7   5 .2   6 3 . 1   4 .5   7 6 . 4   1 . 8  

E s t e r a s e   -  2  14  7 2 . 6   5 .3   6 1 . 9   5 .2   7 5 . 3   3 .3   . 

20  MM  (ex  +  2  14  7 1 . 9   5 .2   6 2 . 7   4 .9   7 5 . 4   3 . 2  

Mucor  -  6  40  7 2 . 0   5 .3   6 1 - 4   4 .5   7 6 . 3   1 . 6  

. m i e h e i )   +  6  40  7 3 . 3   5 .3   6 3 . 0   4 . 4   7 6 . 1   1 . 7  

Amano-B  -  2  14  8 4 . 1   3 .0   7 1 . 3   2 .2   7 8 . 5   0 . 8  

25  +  2  14  8 5 . 8   3 .1   7 1 . 5   2 .7   7 9 . 2   0 . 9  

6  40  8 5 . 2   3 .1   7 1 . 3   1 .9   7 8 . 4   0 . 3  

+  6  40  8 6 . 3   3 .0   7 2 . 8   1 .9   7 9 . 4   0 . 2  

Amano-CES  -  2  14  8 0 . 1   2 .8  7 1 . 0   1 .9   7 9 . 0   0 . 4  

30  +  2  14  8 1 . 4   2 .9   7 3 . 0   1 .8   7 9 . 7   0 . 4  

6  40  8 0 . 0   3 .0   7 1 . 3   1 .6   7 8 . 9   0 . 6  

+  6  40  8 2 . 0   3 .0   7 3 . 3   1 .7   7 9 . 0   0 . 8  

Amano-CE  -  2  14  7 2 . 1   5 .1   6 4 . 1   4 .5   7 5 . 4   3 . 3  

35  +  2  14  7 2 . 7   5 .1   6 6 . 6   4 .1   7 5 . 8   3 . 3  

6  40  7 4 . 9   4 .3   6 7 . 5   3 .0   7 7 . 0   2 . 2  

+  6  40  7 7 . 5   4 . 0   6 9 . 0   2 .9   7 7 . 2   2 . 4  
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S a v i n -   C o t t o n   P E / C o t t o n   P o l y e s t e r  
l i p a s e   a se   g /1   °FH  R  460  %  FM  R  460  %  FM  R  460  %  FM 

l i p a s e   -  2  14  6 8 . 9   5 .8   6 1 . 8   5 .2   7 4 . 7   3 . 5  
5  M-AP10  +  2  14  7 0 . 7   5 .8   6 3 . 1   5 .2   7 5 . 2   3 . 6  

(ex  Mucor  -  6  40  71 .4 .   5 .1   6 6 . 3   3 .7   7 6 . 6   2 . 3  
j a v a n i c u s )   +  6  40  7 4 . 2   4 .5   6 6 . 2   4 .1   7 5 . 9   2 . 5  

l i p a s e   -  2  14  7 3 . 9   4 .7   6 4 . 8   4 .2   7 6 . 2   3 . 1  
10  F-AP  (ex  +  2  14  7 2 . 1   5 .2   6 5 . 5   4 .7   7 5 . 7   3 . 4  

R h i z o p u s   -  6  40  7 4 . 7   4 .6   6 9 . 4   2 .4   7 7 . 1   1 . 9  
j a v a n i c u s )   +  6  40  7 4 . 6   4 .9   6 8 . 1   3 .3   7 7 . 3   2 . 2  

S 8 0 . 0 0 0   -  2  14  7 2 . 1   5 .1  6 6 . 0   4 .3   7 6 . 1   3 . 1  
15  (ex  +  2  14  7 4 . 6   4 .8   6 6 . 5   4 .4   7 6 . 4   3 . 3  

R h i z o p u s   -  6  40  7 5 . 6   4 .5   6 9 . 1   2 .4   7 7 . 2   2 . 0  
a r r h i z u s )   +  6  40  7 8 . 8   4 .5   7 1 . 1   2.5  7 8 . 0   1 . 9  

P S - 5 4   (ex  -  2  14  7 6 . 0   4 .3   6 7 . 0   3 .6   7 5 . 3   3 . 0  
20  Thermora.   +  2  14  7 7 . 1   4 . 4   6 8 . 9   3 .7   7 5 . 6   2 . 9  

l a n u -   -  6  40  7 8 . 1   4 .3   6 9 . 5   2 .1   7 6 . 7   2 . 0  

g i n o s u s )   +  6  40  7 9 . 6   4 .2   7 2 . 1   2 .4   7 8 . 1   1 . 8  

ex  P s e u d o .   -  2  14  7 9 . 6   3 .2   7 0 . 3   2 .0   7 8 . 4   0 . 4  
25  g l a d i o l i   +  2  14  8 1 . 1   3 .0   7 2 . 1   2 .1   7 9 . 9   0 . 4  

6  40  7 9 . 6   3 .5   6 9 . 6   1 .9   7 7 . 8   0 . 1  
+  6  40  8 1 . 0   3 .4   7 1 . 7   1 .8   7 9 . 7   0 . 2  

l i p a s e   ex  -  2  14  7 7 . 3   4 .2   6 7 . 4   3 .7   7 4 . 9   3 . 3  
30  R h i z o p u s   +  2  14  7 9 . 7   4 .0   6 8 . 8   3 .5   7 5 . 9   3 . 0  

sp .   -  6  40  7 7 . 4   3 .7   6 8 . 1   2 .4   7 7 . 8   1 . 7  
+  6  40  8 0 . 7   4 .1   7 1 . 0   2 .3   7 8 . 9   1 . 8  
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CLAIMS 

1.  A  d e t e r g e n t   c o m p o s i t i o n   c o m p r i s i n g   f rom  1 - 5 0 %  

by  w e i g h t   of  one  or  more  n o n i o n i c   d e t e r g e n t   s u r f a c t a n t s  

as  t he   s o l e   d e t e r g e n t   s u r f a c t a n t /   p r o t e a s e s   in  a n  

a m o u n t   s u c h   t h a t   t he   d e t e r g e n t   c o m p o s i t i o n   has   a  

5  p r o t e o l y t i c   a c t i v i t y   of  0 . 1 - 5 0   G l y c i n e   U n i t s   p e r  

m i l l i g r a m /   and  l i p a s e s   in  an  a m o u n t   such   t h a t   t h e  

d e t e r g e n t   c o m p o s i t i o n   has   a  l i p o l y t i c   a c t i v i t y   o f  

0 . 0 0 5 - 1 0 0   L i p a s e   U n i t s   p e r   m i l l i g r a m ,   t he   l i p a s e s   b e i n g  

t h o s e   w h i c h   show  a  p o s i t i v e   i m m u n o l o g i c a l   c r o s s -  

10  r e a c t i o n   w i t h   t he   a n t i b o d y   of  the   l i p a s e   p r o d u c e d   b y  

C h r o m o b a c t e r   v i s c o s u m   v a r   .  l i p o l y t i c u m   NRRL-B  3 6 7 3 .  

2.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  

the   l i p a s e   is  o b t a i n e d   f rom  P s e u d o m o n a s   f l u o r e s c e n s /  

15  P s e u d o m o n a s   f r a g i   ,  P s e u d o m o n a s   n i t r o r e d u c e n s   v a r .  

l i p o l y t i c u m /   P s e u d o m o n a s   c e p a c i a   /  P s e u d o m o n a s   g l a d i o l i  

and  C h r o m o b a c t e r   v i s c o s u m .  
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