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NOTE
Chiral Separation of Aspartic Acid by Thin-Layer Chromatography
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In this study, chiral separation of D/L-aspartic acid was achieved
by thin layer chromatography using L-arginine as a chiral separator
using the mobile phase as butanol:glacial acetic acid:water (70:10:20)
and the visualizing agent is ninhydrin and butanol (20:10).
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Chiral separation is an important method, because enantiomers can have different
activities when exposed to a natural environment'. Enantiomer separation can either
be carried out via direct or indirect methods. An indirect method consists of adding
an enantiomeric pure derivatization reagent to the sample, which forms diastereomers
with the enantiomers present in the sample’.

Current methods of enantiomeric analysis include such non-chromatographic
techniques as polarimetry, nuclear magnetic resonance, isotopic dilution, calorimetry
and enzyme techniques. The disadvantages of these techniques are the need for pure
samples and no separation of enantiomers are involved. Quantitation, which does not
require pure samples and separation of enantiomers can be done simultaneously by
either gas chromatography or high performance liquid chromatography™”.

Amino acid analysis is traditionally performed using HPLC®, GC/GC-MS"® or
more recently capillary electrophoresis-electrospray mass spectrometry’ and
electrospray mass spectrometry'®, but these analytical methods do not provide the
low instrument mass and analysis volume characteristics desired for current in sifu
space exploration. In this paper, TLC as an analytical tool applied for the separation
of D/L-aspartic acid. For this, L-arginine as a chiral separator is selected using the
mobile phase as butanol:glacial acetic acid:water (70:10:20) and the visualizing
agent is ninhydrin and butanol (20:10).

Preparation of chromatographic plate: The TLC plates were prepared by
spreading method. The thin layer (2.5 pm) of stationary phase (silica gel-G) on the
plate was prepared by spreading slurry (silica gel-G:water; 1:2) with the help of
spreader. After preparing the plates, allow it to air dried for some time. For activation
put it in an oven at 100-105 °C for 1 h.

Preparation of Arginine impregnated TLC plates: TLC was made on a glass
plates with silica gel-G slurry containing 10 % of L-arginine as a chiral selector.
After preparing the plates allow it to air dried for some time. For activation put it in
an oven at 100-105 °C for 1 h.
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Preparation of mobile phase: Butanol:glacial acetic acid:water, 70:10:20 (v/v)
maintaining the pH 4 + 0.2 by using 10 % sodium hydroxide solution.

Saturation of mobile phase: Line the walls of the chromatographic tank with
filter paper. Pour into the chromatographic tank. A sufficient quantity of the mobile
phase for the size of the chromatographic tank, layer of appropriate depth related to
the dimension of the plate to be used. For saturation of the chromatographic tank,
replace the lid and allow to stand at 20 to 25 °C for 1 h. Unless otherwise indicated,
the chromatographic separation is performed in a saturated tank.

Preparation of sample solution: For TLC analysis the solution of aspartic
acid was prepared in 17 % ammonia solution (prepared by diluting ammonium
hydroxide, 6 mL in 10 mL). Dissolve 100 mg of aspartic acid in 2 mL of 17 % of
ammonium hydroxide solution and make the volume up to 10 mL with water and
mix. From that volume 5 pL. sample is applied to the TLC plate.

Development of chromatograms: Development of TLC plate of DL-aspartic
acid was performed at room temperature. The plates were spotted with 5 uL solution
D/L-aspartic acid. The spotting was done at 2 cm from the bottom edge of the plates.
After spotting the plates were put in the development chamber, containing mobile
phase butanol:glacial acetic acid:water, 70:10:20 (v/v) having the pH 4 £ 0.2. Then
plates were allowed to run up to 75 % of the plate height. After development of the
chromatograms remove the plates from the development chamber and allow it to
air dried.

Polorimetry: For polorimetry the solution of aspartic acid was prepared by
dissolving 80 mg in 1 mL of 6 N HCI. The specific rotation and R¢ values are given
in the Table-1.

TABLE-1
R; VALUE AND SPECIFIC ROTATION OF ASPARTIC ACID
Aspartic acid D ) R, value B Average Optical rotation [ot];,
D/L-Aspartic acid* 0.63 0.65 0.63 0.63 +0.15 - +1.64
D- Aspartic acid 0.23 0.24 0.23 0.23 -16.80—-17.40
L-Aspartic acid 0.56 0.56 0.56 0.56 +25.30 — +26.20

*Run on TLC plate not impregnated with L-arginine.
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