
-2-                     0 014 867. A process for recovering leucine from
protein hydrolysates This invention relates to a process for recovering
leucine.from protein hydrolysates in which  neutralization of the
hydrolysates is followed by fractional filtration at different times. 5
For recovering L-amino acids, various vegetable or animal proteins are
subjected to prolonged heating with hydrochloric acid or sulfuric acid and
the required amino acids are isolated from the hydrolysates in various
ways. 10      For recovering specific amino acids, starting materials
having an optimal amino acid composition are often used.   It is known to
use keratin-containing starting materials, such as hair, feathers or
bristles, for recovering cystine; haemoglobin or corn gluten for 15
producing L-leucine; casein hydrolysates for isolating L-tyrosine or egg
albumin for producing L-phenyl alanine (S. Greenstein and Winitz,
"Chemistry of the Amino Acids"). The expression "optimal amino acid
composition" refers to the content of a certain amino acid which is.to 20
be isolated from the protein.   Thus, casein for example has a very high
tyrosine content of 8.1% whilst egg albumin has a very high phenyl alanine
content of 7.7%.   An optimal protein for the recovery of L- leucine is the
zein in corn gluten.   This protein has 25. a leucine content of 23.7% but
only contains 0.9% of cystine. These selected starting materials contain
the amino acid to be isolated in high concentrations for a minimal content
of troublesome accompanying amino acids. 30 Thus, the required amino acid
can very often be precipitated from these special hydrolysates by a
relatively    -3- 1   simple method.   According to FR-A-2 409 981, the
hydrolysate of hair is neutralized and the crude cystine precipitated is
filtered off with a few impurities. According to FR-A-856 379, a mixture of
leucine and 5   tyrosine is precipitated from a hydrolysate of corn gluten
at pH 6.   Tyrosine is then precipitated from this mixture at a pH of 2.4
whilst the leucine which has remained in solution is recovered by
concentrating the mother  liquor from precipitation of the tyrosine 10  by
evaporation.   According to FR-A-853 173, tyrosine and leucine are
precipitated from a corn gluten hydrolysate at pH 2.4 and at pH 0.9 - 1.0,
respectively, leucine being obtained in a purity of 90% after three
recrystallizations. 15      According to US-A-2 929 840, a mixture of
cystine, tyrosine and leucine is precipitated from a hydrolysate of wheat
gluten by neutralization.   Cystine and tyrosine are then precipitated from
this mixture at pH 2.4, the leucine remaining in solution. 20
Disadvantages of these methods include their dependence upon certain
selected starting materials for recovering the amino acids, in addition to
which the purity of the L-amino acids thus recovered is inadequate for
certain applications.   In view of the considerable 25 extent to which
L-amino acids are currently being used in infusion solutions for parenteral
feeding, extremely stringent demands are imposed upon quality.   Thus, the
amino acids have to have a purity of 99%. The object of the present
invention is to provide 



30  a process for recovering highly pure L-leucine from protein
hydrolysates of very different origin which is more simple and which
enables a high yield to be obtained at low cost, i.e. may be worked on an
industrial scale. To this end, the process according to the invention 35
for recovering leucine from protein hydrolysates, in which
neutralization of the hydrolysates is followed by fractional filtration at
different times, is characterized in that a fraction enriched in cystine
and tyrosine and a fraction enriched in leucine are obtained by the 5
fractional filtration, the fraction rich in leucine is dissolved in acid,
the isoleucine content of the solution is adjusted to 1.0 - 1.5%,
methionine is oxidized by the addition of oxidizing agents, a crude leucine
is. precipitated at a pH value adjusted to 10  between pH 1.0 and pH 2.0 in
dependence upon the tyrosine content and the leucine is further purified by
repeating the precipitation process in the same pH-range. Thus, the
starting materials used for carrying 15  out the process according to the
invention may be obtained from a variety of different protein sources such
as, for example, oil marc, microorganisms, particularly yeasts, or cereal
grains. The isolation of L-leucine from normal protein 20  hydrolysates is
disturbed inter alia by the presence of cysteine and tyrosine because these
two amino acids are the least soluble and crystallize out together with the
leucine, even at pH values of 0.9 - 1.0. It has now been found that, in the
course of a fractional 25  filtration known per se carried out after
neutralization of the hydrolysates, the sparingly soluble amino acids
crystallize out at different rates. The first fraction which precipitates
immediately after neutralization contains the amino acids leucine, 30
isoleucine, phenyl alanine, methionine and valine in addition to small
quantities of tyrosine.   The second fraction, which only precipitates
after prolonged crystallization, is enriched in tyrosine and cystine. By
separating the amino acids beforehand into two 35  groups, hydrolysates of
different origin may be used    -5- 1   for the recovery of leucine.   This
means a greater freedom of choice of the starting materials required for
the recovery of amino acids. The first fraction, which is referred to above
and here- 5   inafter as the leucine-rich fraction, thus contains the amino
acids leucine, isoleucine, methionine, phenyl alanine and valine with small
quantities of tyrosine.  The two isomeric amino acids leucine and
isoleucine are very similar in their physical properties and, because of 10
this, are very difficult to separate.   It has been found that, in changing
from the dipolar to the cationic form, the solubility of isoleucine
increases more quickly than that of tyrosine in a certain pH-range. In a
saturated sodium chloride solution, 0.4% of leucine 15  and 0.5% of
isoleucine are in solution at a pH-value of 6.0.   At a pH-value of 1.5,
1.1% of leucine and 1.7% of isoleucine are in solution.   By adjusting the
solution to a specific isoleucine concentration, leucine 



can be precipitated at a pH of from 1.0 to 2.0 and 20  separated from
isoleucine.   Additional difficulties. arise where methionine is present
because this amino acid forms co-precipitates with leucine in all
pH-ranges. Accordingly,the methionine is converted into soluble methionine
sulfoxide by oxidation before precipitation 25 of the leucine. So far as
the isoleucine content of the solution is concerned, it may be adjusted to
between 1.0 and 1.5% by the addition of water.   The exact pH-value in the
range from 1.0 to 2.0 is selected in dependence 30  upon the tyrosine
content.   The pH-value is reduced where the tyrosine content is relatively
high and increased where it is relatively low.   After separation of the
leucine, this precipitation process is repeated in the same pH-range and
the leucine further purified. 35 EXAMPLE After the neutralization of an
acidic protein    -6- hydrolysate, the sparingly soluble amino acids
precipitated are separated off as a first fraction rich in leucine.   This
amino acid mixture is dissolved at a pH value of 0.5 and the isoleucine
concentration is 5   adjusted to approximately 1.5% by the addition of
water. After the methionine content has been determined, the methionine is
oxidized at 900C by the addition of an equimolar quantity of hydrogen
peroxide.   The solution is then filtered after the addition of active
carbon, 10 the pH-value is adjusted with dilute sodium hydroxide to between
1.0 and 1.5 and, after cooling, the crude leucine which has crystallized
out is separated off. The crude leucine is redissolved at pH 0.5 and
further purified by precipitation at pH 1.0 to 2.0.   This 15 process is
repeated until the required purity of the L-leucine is reached. The choice
of the pH-value in the range from 1.0 to 2.0 is determined by  the tyrosine
content of the solution.   For tyrosine contentsof 0.65, 0.8, 20  1.0 and
1.2% in the solution, pH-values of 1.8, 1.65, 1.52 and 1.42, respectively,
are selected.    -7- CLAIM A process for recovering leucine from protein
hydrolysates in which neutralization of the hydrolysates is followed by
fractional filtration at different times, characterized in that a fraction
enriched in cysteine and tyrosine and a fraction enriched in leucine are
obtained by the fractional filtration, the fraction rich in leucine is
dissolved in acid, the isoleucine content of the solution i's adjusted to
between 1.0 and 1.5%, methionine is oxidized by the addition of oxidizing
agents, a crude leucine is precipitated at a pH-value adjusted to between
1.0 and 2.0 in dependence upon the tyrosine content and the leucine is
further purified by repeating the precipitation process in the same
pH-range.    


