Patented Apr. 15, 1941

UNlTED STATES

2,238,862

PATENT OFFICE

3.238,862
DESIZING AGENT

-No Drawing.
rial No. 240,361,

1937
. 5 Claims.

This invention relates to improvements in
amylase preparations.

It is known practice to use for technical pur-
poses, especially for desizing, amylases. These
enzymes are very sensitive towards salts of heavy
metals, particularly those of copper and zinc.
Even the traces of such metal salts which fre-
quently occur in town water supplies may con-
siderably affect the action of an enzyme liguor
prepared with the water. In the technical ap-
plication of the amylases there arise consider-
able disturbances through heavy metals. Such
disturbances are especially noteworthy when the
amylases are used for removing sizes which con-
tain copper or zine salts, which is frequently the
case since such metallic salts are often added to
the sizing solution to avoid fermentation a.nd.
putrefaction phenomena.
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It has been proposed to add to the amylase '

preparations protective agents of various kinds.

However, these agents do not afford complete

protection for the amylases against poisoning by

heavy metals. In some cases the activity of the

“protective agent is diminished by heat or the
agerit produces troublesome precipitations by

- the action of lime salfs; in other cases good
durable mixtures of the enzyme preparation with

the protective agent cannot be attained. )

According to the invention protection of

amylases is attained in an especially advan- -

tageous manner by combining the amylase with
imino-diacetic acid or a substitution product
thereof (see French Patent 811,938). An. ob-
ject of the invention are amylase preparations
comprising protective agents of the mentioned
kind. Another object of the invention is a proc-
ess of desizing wherein starch sized material is
treated with amylase preparations comprising
the said protecting agents.

As substituents in the substitution products of
the imino-diacetic acid the most important are
aliphatic or cycloaliphatic or aromatic residues.
These residues may, if desired, themselves con~
tain further substituents, for example carboxylic
. acid groups. Such compounds correspond with
the general formula:

- Bs
CKC O0OH
Ri~N

C—COOH
Rc/ \Bl

in which R: to Rs stand for hydrogen, an ali-

Ry
N
/
N
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“phatic or a cycloaliphatic residue or an aroma.tlc
residue. It is advantageous to use compounds
in which merely the hydrogen atom attached to '
the nitrogen atom of the imino-diacetic acid is
exchanged for a substituent. )
Instead of the said acids themselves salts
thereof may be used, but obviously only such
salts of the imino-diacetic acid or its substitu-
tion products of which the cation does not itself
have an injurious action on the amylase. More-
over, the salts used must be soluble in water.
It .is generally sufficient, however, if the salts
are only slightly soluble in water, since the heavy
metal compounds which are to be rendered
harmless. by the salis are present in the de-
sizing liquor for the most part only in small

proportions. There follows a list of compounds
which may be used in the invention:
' CHy,.COOH
N—CH:.COOH
CH:.COOH

'(trimethylnniino-a:a’:q"-trimtboxylic acid)
CH..COOH
HN
CH;.COOH 7
iminodiacetic acid
CH:.CO0OH
H;CN .
) CH..COOH
. N-methyl-iminodiacetic acid
"HOOC.H;C CH:.COOH
' SN—'C Hr—CH—N )
HOOC.H:C CH:.COOH
~ ethylenediamine-tetraacetic acid
' CHi.COOH '
" N—-CH:.COOH
CH.COOH
(lJcHn
C-hexyl-trimethylamine-a, o’, a”-tricarboxylic acid
-. CH1.COOH
N—-CHy.COOH
CH.COOH
o

C-phenyl-rimethylamine-a, o', a"-tricarboxylic acid




CH3.COOH
N-CH:.COOH

Ccoou

N-(ortho-carboxy-phenyl) iminodiacetic acid -
" CcHs '
(IJH.COOH
N—CH,COOH
CH.COOH
o m
C'-dimethyl-tﬁmethylamine—a, o, a”-iricarboxylic acid
CH; ' :
/CH:
.cooH
N-CH,.COOH
" “CH.COOH
" C, C-dimethyl-trimethylamine-a, o', a”-lricarboxylic acid
Moreover, there may be used for example di-
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ethylenetriaminoacetic acids which are obtained
by the reaction of methylenetnamme with chlor- .

acetlc acid.
- The aforesaid compounds surpass to a oonsxd-
erable degree the protective agents hitherto
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added to enzyme preparations:. They afford a .

practically complefe protection also, which even
remains when the temperature is raised. The
compounds do not yield with lime salts any dis-
turbing precipitation and are also effective in
very hard water. They form, for example when
used as their salts, mixtures with enzyme prep-
arations that are good durable commercial prod-
uects; unlike other protective agents they are
equal in their effect towards different metals, for
example zinc and copper. The protective action
of the substances in question is available for
amylases . of any origin, for example in the
case of pancreas amylases or bacterial amylases.
A protective agent is preferably added, for ex-
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ample in the form of its alkali sali, to the -

amylase preparation during the manufacture of
the latter. The enzyme preparation may also
receive otherwise usual additions such as buffer
substances, stabilising agents and the like.

. The following examples illustrate the inven-
tion, the parts being by weight:

§0

1. A desizing agent of very good effect, which .

is insensitive to the traces of copper and zinc
present in -the usual town water supply, is ob-
tained by mixing 5 parts by weight of dry
pancreas (Willstiitter and Waldschmidt-Leitz,
Hoppe-Seyler Zs. f. physiol. Chemie, Bd. 125,150),
92 parts by weight of sodium chloride, 2 parts
by welght of sodium - salt of trimethylamine-
o'« o'’ -tricarboxylic acid and .8 part by weight
of primary sodium phosphate.

2. 100 parts of cotton fabric carrying a starch
size which contains zine chloride are desized at
45° C. with 500 parts of a solution adjusfed to
pH=7 and containing per lifer .1 gram of dry
pancreas, 2 grams of scdium chloride and .2
grams of sodium salt of trimethylamine-a:a’:a’’~
tricarboxylic acid. After one hour complete de-
sizing has generally occurred. .

3. A desizing agent which retains its activily

5_5_'

z,zss,sez

in the presence of impurities comprising heavy
metal salts consists of 4.5 parts of dry amylase
preparation made from Bacillus mesentericus,
46 parts of sodium chloride, 45.5 parts of anhy-

" drous sodium sulphate, 1.5 parts of primary so-

dium phosphate and 2.5 parts of sodium eth-
ylene diamine tfetracetate.

4. A desizing agent is made by mixing 4 parts
of dry pig pancreas, 2 parts of calcium formate,
86 parts of sodium chloride, 5 parts of anhy-
drous sodium sulphate and 3 parts of potassium
sza,lit(;l of trimethylanﬂne-a' "ia’’-tricarboxylic
ac :

5. A desizing agent consists of 6 parts of dry
pig pancreas, 2 parts of primary sodium phos-
phate, 90 parts of sodium chloride and 4 parts
of sodium iminodiacetate.

Instead of the sodium 1mino-d1acetate there
may be used, for example, an alkali salt of the
N-methyl- -or N-ethyliminodiacetic acid or of

‘the N-(ortho-carboxyphenyl) imino-diacetic acid’
-or of the C,C’-dimethyl-trimethylamine-«:e’:a’’

tricarboxylic acid and the like compounds
Moreover, instead of the alksali salts other water-
soluble salts may be used, for example am-
monium salts or salts of organic bases; also mix-

tures of several such substances may be used.

6. A desizing bath is made by dissolving 5
parts of malt amylase and .5 part of ethylene-
diaminetetracetic acid in 1000 parts of water at
about- 50° C. The pH-value is adJusted to
about 5.

Where in. the examples specia.l instructions

‘are not found, the enzyme preparations used may
35.

be of the usual commercial composition. High-
1y concentrated preparations are especlally suit-
able, .
I claim:
1, A desizing agent which comprises amylase
and ‘& water-soluble compound of the formula:
: o R,\ /R;‘ .
C—C00X .
RN
S ) N ‘
/c;:coox
R;
wherem R1 to Rs stand. for. hydrogen, an ‘ali-
phatic, cycloaliphatic or aromatic residue and

- X for a cation which does not disturb the action

of the amylase. :
2. A desizing agent which comprises amylase '
and 8 water-solub]e compound of the formula:

[CH.COOX .
BN
CH:.COO0X

‘ ‘wherein R stands for hydrogen, an aliphatic,
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cycloaliphatic or aromatic residue and X for a
eation- which does not dlsturb the action of the -

amylase
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3. A desizing agent comprising amylase and

‘8’ water soluble alkali metal salt of trimethyl-

amine-a:e’:a’’~tricarboxylic acid.

4 A desming agent comprising amylase and a
waiter soluble alkali- metal salt of mnodiacetlc
acid :

5. A desizing agent compnsing amyla.se and a

“water’ soluble alkali metal salt of ethylenedi-

aminetetracetic acid.
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