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Feature of Extreme Liquid Chromatography System X-LC ™
and Application to Ultra High—Speed Separation of Amino Acids
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Higashidate Sakae, Takayuki Yamaguchi and Muneo Saito

JASCO Corporation, 2967-5 Ishikawa—cho, Hachioji—shi, Tokyo, 192—8537 Japan

Abstract

Ultra high—speed liquid chromatography has become increasingly popular in HPLC. In general, conventional HPLC separation has been per-
formed on columns packed with 5 wm particles. However, conventional HPLC requires a long analysis time and a large amounts of solvents.
In case of ultra high—speed liquid chromatography, shorter columns typically 50 — 100 mm in length and 2 mm L.D. packed with ultra micro—
particles, of which particle size is less than 2 um, are used. X—LC (extreme liquid chromatograph) offers higher efficiency and sensitivity, and
reduction of organic solvents without sacrificing separation efficiency. We outline the new generation HPLC equipment X-LC that can be
used for ultra high—speed liquid chromatographic separation. We also discuss the analysis of amino acids using the X-LC system, utilizing a
combination of precolumn derivatization with OPA (orthophthalic aldehyde) and separation on a 2—um dia C18 column with fluorescence de-

tection.

Keywords: Ultra high—speed liquid chromatography, X-LC, Extreme liquid chromatography, Amino acids, precolumn derivatization, OPA,
preheat—coil, High—Throughput
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Eluent A: 1.0 M citrate buffer (pH 5.8) 3.5 mL in 1 L of H2O
Eluent B: 1.0 M citrate buffer (pH 5.8) 3.5 mL in 1 L of CH3CN/
C2H50H/H20 (30/30/40)
Gradient condition : 1 cycle 10 min

A:B=90:10 90:10 72:28 72:28 42:58
0.2 min 2.2 min 2.5 min 4.6 min

23:77 0:100
6.15 min

0:100 90:10
7.0 min 7.05 min

42:58
5.0 min 6.1 min

Flow rate: 0.6 mL/min
Column: X-PressPak V-C18 (2—um dia., 2.0 mm L.D. x 50 mm)
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Column temperature: 4001

Detection: Fluorescence; Ex 345 nm, Em 455 nm; Gain x 100
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Figure 5. Analysis of standard mixture of 17 amino acids (20
pmol/uL each)
This analysis was performed under the optimized condi-
tions. Broken line indicates gradient profile (B%).
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Figure 6. Linear dynamic ranges for 7 amino acid derivatives
This figure indicates linear dynamic range for arbitrary
chosen amino acid derivatives. Correlation coefficients
(r) were also calculated for 7 amino acid derivatives
ranging from 0.2 to 20 pmol. Excellent linearity was
obtained.
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Table 1. Detection limit for 18 amino acid derivatives

S/N=3 S/N=3
Amino acid Amino acid
fmol/uL fmol/uL
Cys—=SOs3 48.7 Tyr 20.9
Asp 40.9 NH3 434.4
Glu 37.3 Met 23.6
Ser 30.5 Val 25.7
His 37.1 Trp 27.1
Arg 27.2 Phe 24.4
Gly 27.3 Ile 23.5
Thr 30.4 Leu 23.4
Ala 23.7 Lys 21.6

Highly sensitive detection was realized by the use of the fluores-
cence detector; the detection limit (S/N=3) was between 21 and 49
fmol/uL.
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Figure 7. Analysis of amino acids in red wine
This wine is a cooking wine.
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Figure 8. Analysis of amino acids in functional beverage
This beverage contained 9 essential amino acids, i.e.,
His, Thr, Met, Val, Trp, Phe, Ile Leu and Lys.
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Figure 9. Analysis of standard mixture of 20 amino acids contain-
ing GABA (20 pmoL/uL each)
GABA (y—aminobutyric acid) is an important inhibitory
neurotransmitter in the central nervous system and es-
sential for brain metabolism and function. Asparagine
and glutamine are contained in this standard sample be-
sides GABA. The analysis conditions are the same as
shown in Fig. 5.
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