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1. Introduction（Times New Roman 10pt, bold）
High-performance liquid chromatography (HPLC) and electrophoresis are liquid phase separation methods. The origins of liquid chromatography and electrophoresis are traced back to reports by Tswett in 1906 and Reuss in 1807, respectively [1,2]. Since then, many researchers…………………………………………………………………………………………………………………………………………
2. Experimental
2.1. Materials
The d/l-enantiomers of Ala, Leu and Pro, and the D-enantiomer of Ser were obtained from FUJIFILM Wako Pure Chemical Corporation (Osaka, Japan). Acetonitrile (MeCN) and methanol (MeOH) of LC-MS grade were……………………………………………………………………………………………………………………………………………………………………………………………………….
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2.2. Sample preparation
The mice were anesthetized and euthanized by exsanguination from the abdominal vena cava, and the blood was collected in an ice-cold heparinized-tube (Nippon Becton Dickinson, Tokyo, Japan). The sample was centrifuged at 1,200 × g for 10 min at 4 ºC, and…………………………………………………………………………………………………….
3. Results and Discussion
3.1. Enantioselective separations
Enantioselective separations of amino acids were performed by 2D LC-MS/MS system. The chromatograms after the optimization are shown in Fig. 1. As shown here………...................................................
3.2. Effect of flow rate on separation
The effect of the flow rate on the separation efficiency was investigated with the columns listed in Table 1. Figure 2 shows the relationship between flow rate and………………………………………………………………………………………………………………………………………………………………………………………………..
3.3. Validation of the method
The developed system was validated by checking the calibration curves, between-run precision and accuracy using the standard hydroxy acid solutions, human plasma and urine. The calibration curves for all the analytes were linear with………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


4. Conclusion
A new cryogenic HPLC using a liquid propane mobile phase was developed for the separation of compounds at low and ultralow temperatures. Here, the separation……………………………………………………………………………………………………………………………………………………..
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Fig. 1.  Enantioselective separations of amino acids in the plasma using the 2D LC-MS/MS system.





Table 1.  Comparison of the properties of the column used in this experiment with those used in previous works.


#�
Length [mm]�
d.p.*1 [μm]�
Pore size [Å]�
Inner diameter [mm]�
H*2 [μm]�
Reference�
�
ODS1�
100�
2.2�
100�
1.0�
6.1�
[1]�
�
ODS2�
150�
3.0�
80�
2,1�
10.3�
[2]�
�
Si1�
100�
2.2�
100�
1.0�
5.2�
[3]�
�
Si2�
150�
3.0�
80�
2.1�
5.4�
this work�
�
*1 Particle diameter.


*2 Theoretical plate height of t0 marker.





Fig. 2.  Typical relationship between flow rate, u, and theoretical plate height, H.





Table 2.  Properties of the columns used in this experiment.


#�
Length [mm]�
d.p.*1 [μm]�
Pore size [Å]�
�
ODS1�
100�
2.2�
100�
�
ODS2�
150�
3.0�
80�
�
Si1�
100�
2.2�
100�
�
Si2�
150�
3.0�
80�
�
*1 Particle diameter.








