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Abstract : The iterative regression optimization strategy using two parameters is de-

scribed and applied to the separation of amino acids and peptides by means of micellar

liquid chromatography. The parameters examined are the concentration of surfactant and

2- propanol.

This approach results in an efficient optimization using a small number of initial

experiments.

Key words : Micellar Liquid Chromatography, Optimization Separation of Amino acids

and Peptides.
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Fig. 1. Experimental design for a two- parameter optimization by means of the iterative regression strategy. (a)
The initial experiments: (b) a possible set of consecutive experiments in the case of a direct measurement of the
predicted optimum in combination with a retention behavior showing a strong curvature as a function of the
parameters; (c) a possible set of consecutive experiments when the next measurement is chosen in the subspace
containing the predicted optimum and is located as far from the other measurements as possible.
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Fig. 2. Flow chart for the iterative regression optimiza-
tion strategy.
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Fig. 3. Parameter space selected for the separation of
the fifteen-component amino acid peptide mixture.
[SDS] indicates the concentration of surfactant(M)
and %PrOH is the percentage of 2-propanol organic

modifier.

Thble. 1. Concentration of the surfactant(SDS) and the percentage of 2-Propanol(PrOH) used in the
chromatographic experiments regarding the mixture of fifteen amino acids and peptides, together with the

identities and capacity factors(k’) of the solutes.

Mobile Phase Composition
SDS(M) 0.1 0.1 0.3 0.3 0.2
PrOH{(%) 0.0 10.0 10.0 00 5.0
Components kK
1. ser (8) 1.87 1.22 0.56 0.73 0.59
2. Asp (D) 2.06 1.06 049 0.73 0.53
3. Glu (E) 2.56 1.22 0.52 0.96 0.62
4, Thr (T) 3.46 143 0.63 113 0.68
5. Ala-Tyr (AY) 4.46 2.72 0.98 1.32 1.49
6. Ala (A) 5.73 2.31 0.83 1.97 1.34
7. Cysh (<) 5.89 2.04 0.84 2.04 1.32
8. Pro (P) 7.03 1.70 0.80 233 1.31
9. Cys (C/2) 9.53 3.67 0.86 2.03 1.42
10, Va} (V) 13.06 4.20 1.62 411 2.99
11. Leu (L) 19.30 8.20 2.65 6.22 5.19
12. Arg (R) 22.20 12.87 2.72 5.35 5.43
13. Leu- Trp (LW) 25.65 11.01 3.46 7.06 6.59
14. Lys-Phe (KF) 30.90 25.70 547 8.01 9.80
15. Gly- Phe- Leu (GFL) 40.17 18.70 5.16 1142 10.35
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Fig. 4. Five simulated chromatograms using retention data of the fifteen compounds from Table 1 and assuming
2500 plates and equal areas for all components. The indentification numbers of the solutes refer to Table 1.
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Fig. 5. A contour plot indicating the minimum resolution that will be observed in chromatograms of the
fifteen- components mixture described in Table 1 when recorded at different mobile phase compositions.
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Fig. 6. Chromatograms of the fifteen component mix-
ture at 0.13M-SDS and 8.0% 2-Propanol. (A) The
chromatogram predicted on the basis of the linear re-
tention model used in the optimization, assuming 4000
plates and equal areas for all components. (B) The
measured chromatogram. The numbering refers to
Table 1.
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