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This invention relates to the manufacture of 
gelatin and particularly to a method for control 
ling the isoelectric point of gelatin. 

It is known that the properties of gelatin can 
be changed markedly by the method of manu- ' 
facture of the gelatin. Such properties include 
viscosity, swelling, dyeing, alcohol precipitation 
and isoelectric point. With respect to ‘these prop 
erties, the, isoelectric point is a critical point. 
Control‘ of the isoelectric point permits control of 
the variation of these properties, this being im 
portant for gelatin used in making photographic 
emulsions and in gelatins used in wash-oif relief 
and inhibition photographic color processes. 
The isoelectric point of a material is the pH 

value at which it is electrically neutral when in 
solution. For an amphoteric substance such as 
gelatin, the isoelectric point is thepH at which 
it is equally dissociated as an acid and as a base. 
The isoelectric point of gelatin depends upon the 
method by which the gelatin has been made. 
Gelatins made by the lime process of plumping 
of hides have an isoelectric point of from 4.7 to 
5.0 and their physical properties usually exhibit a 
sharp minimum somewhere in.this region. Gela 
tins extracted by the acid process have an iso 
electric point varying from pH 7 to pH ‘9 and 
their physical properties usually do not exhibit a 
sharp minimum but a ?at region as shown, for 
example, in Sheppard and Hudson U. S. Patent 
2,101,877, granted December 14, 1937. 

It is desirable in certain processes to have a 
gelatin having an isoelectric point below the 
values usually obtained when the material is ex 

The pH of the iso 
electric point of the .gelatin is not readily con 
trolled by varying the method of extraction from 
the hides and the gelatin obtained does not al 
ways have an isoelectric point in the desired re 
gion. - 1. 

vIt is, therefore, an object of the present inven 
tion to provide a method for controlling theiso 
electric point of gelatin. A further object is to 
provide a method for obtaining gelatin of any 
desired isoelectric point. A still further object is 
to provide a method for lowering the isoelectric 
point of gelatin and thereby controlling its physi 
cal properties such as swelling and‘ viscosity. 
Other objects will appear from the following de 
scription of our invention. 
These objects are accomplished by heating gel 

atin in the presence of any material which raises 
the pH of the gelatin solution, such as an alka 
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then stopping the action of the alkali and wash 
ing it from the gelatin. ' / - . 

The accompanying drawing shows a series of 
graphs illustrating the change in isoelectric point 
obtained by treating an acid process gelatin for 
varying periods of time at various degrees of 
alkalinity. ' 

'Our method consists in treating gelatin, pref 
erably gelatin of high isoelectric point, with any 
material which raises the pH of the solution, such 
as an alkali metal hydroxide, an alkaline earth 
metal hydroxide, an alkali carbonate, triethanol 
amine, or pyridine for a de?nite period of time. 
The time required depends upon the temperature 
and the pH at which the gelatin is heated or 
aged. The speed of the drop in isoelectric point 
at a given pHis affected by the temperature 
which can ‘be varied from 5° C. to 60° C. The pH 
can be varied from 8 to 12.5, the rate change at a 
given temperature increasing with increase in pH 
from 8 to 12.5. At the end of the desired time, 
the action of the alkali is stopped by adding acid 
to neutralize the alkali. The resulting gelatin is 
chilled, noodled and washed. It will then have 
an isoelectric point which depends upon the time, 
temperature and pH of treatment as stated above. 
According to our method a solution of gelatin 

is made in the usual manner and the desired 
amount of an aqueous solution of an alkaline‘ma 
terial, such as alkali metal hydroxide or alkaline 
earth metal hydroxide added to it to bring the 
pH to the desired point as explained below. The 
solution is then heated for a de?nite period of 
time and at the end of this time the reaction is 
stopped by adding su?icient acid such as hydro 
chloric acid to neutralize the alkali which was 
added to the gelatin. The resulting gelatin is 
then chilled, noodled and Washed for about 48 
hours with colddistilled water. 
We have treated both acid-process gelatin and 

lime-process gelatin by our method but ?nd it 
preferable to treat the acid-process gelatin. Re 
sults obtained by treating the various types of‘ 
gelatin were ascertained by determining the iso 
electric point by the turbidity method or the cata 
phoresis method at 25° C. The turbidity method 
was described by Sheppard and 'Houck in an ar 
ticle published ‘in Journal of Physical Chemistry, 
‘Vol. 34, 1930, page 2187. The effect on acid 
process gelatin of variations in pH, time of heat 
ing and temperature of treatment were deter 
mined and are given in the following tables. 

‘The effect of pH on the isoelectric ‘point of an 
acidsprocess gelatin treated at 52° C. for various 
lengths of time is recorded in the following table. I 
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Gelatin'having originally'an isoelectric point at 
pH'9.17 Was mixed with a sufficient quantity of 
sodium hydroxide solution to bring the pH to 
the value noted at the top of the table, that is, 
pH 8, pH 9.6, etc. ThepH of the isoelectric point 
should not be confused with the pH of ‘treat! 
ment. Although the gelatin had an isoelectric 
point at pH 9.17, the pH of the solution of ‘the 
gelatin in water was about 7 and it was necessary 
to add an alkali to the gelatin to bring thepH 
to 8 and the higher values at‘ which portions of" 
the gelatin were treated. The results of this 
treatment were as follows: 

pH. of isoelec'tricpoint 
Time of treatment 

(hours) 
pH 9.6 pH 10.6 

These‘data were plotted as shown in the ac 
companying drawing 'to-indic'atethe vchange in 
DHlof the ‘isoelectric‘ point for various times of 
treatment. A study of the table and the curves 
shows thatthe decrease in'isoelectric point is 
regulated at apgiv'en'temperature by the pH of 
the solution and the time of heating. As shown, 
for exampleyin the curve for treatment of the 
gelatin at pH 10.6, the isoelectric point was re 
duced after two hours’ treatment at 52° C. from - 
9.17 to 7.04. After ?ve hours’ treatment the iso-, 
electric point of this sample had dropped to 6.46 
and, after 28 hours’ treatment it had dropped to 
5.4., As the pH of treatment increased, the rate 
of decrease in Visoelectric point showed an in 
crease;_ ‘For example, at a, pH of treatment of 
12.27 the isoelectric point dropped to 5.15 after 
one hour whereas at a pH of treatment of 10.6 
it had dropped only to 7.64 after the same length 
of’ time. ' v I 

' In order to illustrate the effect of temperature 
on the lowering of the isoelectric point of acid 
process gelatin, a sampled the same gelatin 
having an original isoelectric‘point at pH 9.17 
was treated with a suf?cient quantity of sodium 
hydroxide solution to bringthe pH of the gelatin ' 
to 9.6. “'At this pH the gelatin was treated at tem 
peratures of from 35° C. to_52° ‘C. and the results 
recorded as follows: \ 

~ Timerof PH °fi?'°' 
Temperature ' a electric 

heating ‘ _ point 

r 7 Hours 

35° C _____________________________________ _. 96 6. 52 
° C _____________________________________ __ i 72 5. 77 7 

52° C _____________________________________ _. 5O 4. 91 

These data are not strictly comparable since 
the times of heating vary. However, as the tem 
peraturewas lowered, the time of heating was 
increased with the hope that the times chosen 
would decrease the isoelectric point to the same 
value as that obtained at-52° C. This method was 
used in (an attempt to obtain a gelatin with an 
isoelectric point'at about'pH 4.9 to compare with 
the regular lime-process gelatin whose isoelectrie 
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point is about this pH. In spite of these di?er 
ences in times of'heating the results indicate that 
the reaction is slowed up by lowering the temper 
ature as was to be expected. 
In order to study the eiiect of variation in the 

alkali employed, we have ‘used alkali metal hy 
droxides such as sodium?hydroxide, {potassium 
hydroxide and ammonium hydroxide and alka 

_ w .line earth metal hydroxides such as calcium hy 

' 'method employed to raise the pH does not a?ect 
droxide. Results of these tests show that the 

the result appreciably. v 
The swelling of gelatin is one physical property 

whose minimum range includes the isoelectrlc 
point. The swelling of acid-process gelatin is 
differentiated from that of lime-process gelatins 
by exhibiting a long pH range of minimum swell 
ing as compared to lime-process gelatin with a 
sharp minimum at the isoelectric point, Swell 
ing measurements were made on gelatin having 
an visoelectric point of 6.5 after treatment of-an 
original gelatin having an-isoelectric point'at'pI-I 
8.4. Swelling measurements were made at 15° C. 
using a sodium acetate-acetic acid buffer and‘the 
regionof minimum swelling was'found to extend 
from pH _4.5“to pH 10. This indicated thatlthe 
gelatin had a region of minimum swelling in-the 
same region as that of the isoelectric point. _ “ 

-. ‘In using our method for the treatment of lime 
process gelatin, we ' employed a deashed’li'mei 
process gelatin having anfis'oelectric point of 4.78. 
On heating a sample of this'gelatin at 52° C. for 

' ?ve ‘hours- at pH'12.,2,fthe isoelectrie point'td'e 
creased slightly from pH 4.78 to ;pH'4.‘_5. The 
gelatin thus obtained ‘had been seriously de 
graded by this treatment'which was rather harsh. 
Aging at pH 12.2'for one month- at 5° C. did not 
decrease the isoelectric point. Under similar con 
ditions the isoelectric point of acid-processgela 
tin would have been markedly reduced. J ' . 

This result with lime process gelatin, differing 
from the result obtained with'acid process‘ gelatin 
is ‘explained by the fact that the hide has lost 
most of its amide nitrogen during ‘the liming 
process, Consequently‘the resulting gelatin has 
a relatively low isoelectric point andis' not‘ at 
fected appreciably by further alkaline treatment. 

- The use of gelatine of a de?nite isoelectric point 
isof value in those cases where standardization 
of properties, such as swelling,>is concerned. In 
the use of only gelatine of a speci?c isoelectric 
point,’ all external conditions must be regulated 
by the isoelectric point of the gelatin. If gela 
tins of a‘ all isoelectric ‘points arev obtainable , 
‘then the most desirable conditions with respect 
toother variables can be selected and a gelatin 
used whose isoelectric' points suit these condi 
tions. 7 . I . _ . V _ 

It will be understood that the examples and 
modi?cations included herein are illustrative 
only and that our invention is to be taken as lim 
ited only by the scope of the appended claims. 
We claim: ' ‘ ' 

j , '1. The method of‘ reducing the isoelectric‘point 
of gelatin havingan isoelectric point?above pH 5', 
which comprises treating said gelatin at a tem 
perature of from about 30° C. to about 60° C. _for 
a period of time ‘from about 1 minute to about 50 
hours with an alkaline hydroxide at a pH greater I 
than about 8, then neutralizing the alkaliv and 
washing the gelatin, thereby effecting a reduction 
in the isoelectric point of the gelatin. ' 

. 2. The method of reducing-the isoelectric point 
'of-gelatin having an isoelectric point above pH- 5, 
which comprises treating said gelatin at a tem 
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perature of from about 30° C. to about 60° C. for 
a period of time from about 1 minute to about 50 
hours with an alkali metal hydroxide at a pH 
greater. than about 8, then neutralizing the alkali 
and washing the gelatin, thereby effecting a re 
duction in the isoelectric point of the gelatin. 

3. The method of reducing the isoelectric point 
of acid-process gelatin, which comprises adding 
sodium hydroxide to a solution of said gelatin in 
sui?cient amount to bring the pH to about 8, 
heating the mixture at a temperature of from 
about 30° C. to about 60° C. for a period of time 
from about one minute to about 50 hours, neu 
tralizing the alkali with acid, and washing the 
gelatin with cold water. 

4. The method of reducing the isoelectric point 
of acid-process gelatin, which comprises adding 
sodium hydroxide to a solution of said gelatin in 
su?‘icient amount to bring the pH to about 8, 
heating the mixture at a temperature of from 
about 30° C. to about 60° C. for a period oftime 
from about 1 minute to about 50 hours, neutral 
izing the alkali with hydrochloric acid, and 
washing the gelatin with cold water. ' 
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5. The method of treating gelatin having an 

isoelectric point above pH 5, to lower the pH of its 
isoelectric point, which comprises mixing an al 
kali metal hydroxide with a solution of gelatin. 
at a pH above about 8, heating the mixture at a 
temperature of approximately 50° C. for a period 
of time from about one minute to about 50 hours, 
neutralizing the alkali metal hydroxide ‘with acid, 
and washing the gelatin with water. 

6. The method of reducing the isoelectric point 
of gelatin having an isoeleotric point above pH 5, 
which comprises treating said gelatin with an 
alkaline material at a temperature of from about 
5° C. to about 60° C. at a pH greater than about 
pH 8 and for a length 01 time suf?cient to e?ect a 
reduction in the isoelectric point of the gelatin 
without appreciably degrading it, then neutral 
izing the alkaline material and washing the gel 
atin, thereby effecting a reduction in the iso 
electric point of the gelatin, 
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