ANALYTICAL BloctemMIstiry 34, 138-141 (1970)

Use of Tartrate Buffers for the Preparative Elution of
Amino Acids from lon-Exchange Columns?!

HOWARD S. TAGER axp ROBERT ZAND

Department of Biologieal Chemistry and the Biophysics Rescarch Division,
Tustitute of Seieuce and Technology, The University of Michigan,
Ann Arbar, Michigun 45104

Received August 22, 1969

Sulfonie acid resin columns are readily used for the separation of even
large quantitics of amino acids. Such chromatography is espeeially
useful if the physical and chemieal properties of the amino acids in
question prevent their efficient separation by other means. The removal
of organie buffer from the column cluate by the use of volatile buffer
systems (1) or ion-cxchange resins (2) iy, however, not easily handled
on the large, preparative seale. Our need for gram quantities of the
separated geometrie isomers of 2-aminobicyelo[2,2,1]heptane-2-carboxylic
acid (BCH) (3) led us to the use of a tartrate buffer system from
which amino acids with apolar side chains are recovered by extraction
from the dehydrated buffer.

Preparative separations were made on a 3.8 X 120 em column jack-
cted at 50°C. The resin was AG 50W-X8, —400 mesh (Bio-Rad) from
which fines had been removed. Two pumping systems were used. In the
first, a flow rate of 280 ml/hr wax maintained by a Milton Roy Mini-
puiip. The column effluent was led direetly to a fraction collector by
which 25 ml aliquots were colleeted. A drop of cach fraction was spotted
on Whatman No. 1 paper which had been freshly sprayed with 0.3%
ninhydrin in acetone and the color was allowed to develop for 15 min at
110°C. The sceond svstem cemployed a Spinco amino aeid analyzer
(model 120 ) cquipped with pumps geared to deliver 400 ml/hr and
with a stream splitter for the continuous analysis of the column effluent
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through the amino acid analyzer. Analytical parts of the study were
performed with a Phoenix amino acid analyzer (model K-8200-B).

Sodium eitrate and sodium tartrate buffers (0.2 N in Nat) with pH
3.25 or 425 were prepared in delonized water using trixodium citrate
and citric aeid or disodium tartrate and bp-tartarie acid. All buffer
chemieals were reagent grade and were obtained from the J. T. Baker
Chemieal Co. No mold inhibitors, reducing agents, or swrfactants were
added. Fresh buffer was prepared frequently to minimize mierobial
contamination.

[n order to determine the applicability of tartrate buffers for use in
amino acild separations, 0.2 ml of the Calbiochem standard solution of
amino aclds (eatalog No. 89300) was applicd to the 60 em eolumn of
the amino acid analyzer and the amino acids were eluted using either
the citrate or the tartrate buffers under aceelerated conditions, All 14
neutral and acidie amino acids of the standard were shightly retarded
when the citrate huffers were replaced by tartrate buffers, The retarda-
tion, however, did not result in any change in the sequence of clution,
or in any distortion in the shapes of the chromatographic peaks. The
color obtained with ninhydrin per mole of amino acid wax only 68-94%
ax great using the tartrate huffers ax it was using the citrate buffers.

Table T shows the extent to which various amino acids were extracted
from dried tartrate buffer by hot cthanol. Extraetion of the dried huffer
itself led to the dissolution of no more than 5 mg’hr of its components,
whereas extraction of codium eitrate butfer under similar conditions
vielded over 10 times that quantity. The tartrate residue must be dried
arvefully and stored in a desiceator over KOH to minimize extraction
of itx components. The pll of the ecolumn cluate before dehyvdration is
not eritical so long ax there i little or no free tartarie acid present and
no free strong base present. Buffer-amino aeid solutions dehvdrated at
pH 4.25-6.5 gave aceeptable results. Commereial abrolute ethanol proved
suitable ax the =olvent without further purification. We consider the
procedure to be particularly useful for the izolation of amino aeids
found to be extracted by 50% or morve during the interval seleeted.

For the large-seale separation of the izomers of BCIH a4 0.5 gm sam-
ple of the mixed synthetic produet [from either the Buecherer or the
Rtrecker procedure (3)] was dis=olved in 50 ml of tartrate buffer. pH
425, and the solution was applied to the preparative eolumn previously
equilibrated with the same buffer,

Using the 280 ml/hir pump, the colunm was cluted for 24 hr using the
pH 425 tartrate buffer. Sequential samples  containing  signifieant
amounts of the desived omers were combined and the solutions were
evaporiated nearly o dryvness over qanoopen fliune, The residue was
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TABLE 1
Extent of Amino Acid Extraction from the Buffer Residue

To mimic the eluate from a preparative column, a solution wus prepared containing
0.50 mmole of each of the amino acids listed, in 1.00 liter of sodium tartrate buffer at pH
4.25. The solution was evaporated to near dryness over an open flame, dried at 110°C for
18 hr, and ground to & fine powder using a mortar and pestle. The powder was placed
inside a Whatman No. 1 filter paper cylinder and extracted for 12hrina Soxhlet extractor
(Kontes, catalog No. K-585000, size 23) using absolute ethanol. The solvent was refluxed
at a rate such that the extraction reservoir emptied approximately 12 times/hr. The
extract was brought to dryness on a rotary evaporator and dissolved in 1.00 liter of the
same buffer. The amounts of the amino acids present befure and after extraction were de-
termined by the amino arid analyzer, and the percentage of each extracted was calenlated.

Amino acid Per cent extracted
1-Cysteic acid 10.0
L-Aspartic acid 11.5
-Glutamie acid 1.0
L-Serinc 13.6
L-Proline 35.0
Glycine 17.7
1-Alanine 36.4
1~-Valine h8.5
L-Norleueine 60.5
L-Isoleucine R85
r-Phenylalanine 76.5
B-Alanine 20.6
L-Histidine 12.6
1-Lysine 8.6
1-Arginine 12.3

further dried and extracted with ethanol as deseribed in Table 1. The
ethanol extraet was taken to dryness, the residue taken up in a minimal
amount of water, and the solution decolorized with norite. The aqueous
solution was then brought to 70% in ethanol at the boiling point and
the amino acid allowed to erystallize at 2°C for 48 hr.

If the dried buffer powder contained as much ax 200 mmoles of
amino acid/kg, we found it advantageous to discontinue the extraction
after 12 hr, then to dissolve the buffer residue in water and dry it
again, before continuing the extraction for another 12 hr. The procedure
was followed until 4 extractions had been made; in this way recoveries
of 85% were routinely obtained. If no more than 20 mmoles of BCH
was present per kg dried buffer, a single extraction for 12 hr recovered
90% of the amino acid. The absorbance per mg BCH after ninhydrin
treatment was the same hefore and after the extraction procedure. Re-
chromatography of the two isomerie preparations using the amino acid
analyzer showed that their separation from each other was complete.
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The results in Table 1 show a wide range in the rate at which amino
acids are extracted by ethanol under the conditions deseribed. Clearly
those amino aeids with apolar side chains as large as or larger than the
1sopropyl group are extracted rather well. This method seems suitable
for the isolation of such amino acids,
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