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Abstract: The work shown here describes a simple, fast and effective on-line solid phase

extraction (on-line SPE) method for facilitative high-throughput sample desalting before the
detection of mass spectrometry(MS)or liquid chromatography-mass spectrometry(LC-MS). This
method includes single SPE column mode and dual SPE column mode. It accomplishes the on-line
desalting with an Ultimate 3000 HPLC system equipped with a dual pump system (loading pump/
analytical pump), an autosampler, a column oven equipped with a 2p-10p valve, controlled by a
chromatography data system. In the single SPE column mode, sample loading and desalting were
performed on the SPE column using the loading pump. The analytes were retained on the SPE
column, and the salt in the sample solution was flushed out of the SPE column. After desalting,
the retained analytes were eluted from the SPE column with the analytical pump. In the dual SPE
column mode, two same SPE columns were used. Firstly, the sample loading and desalting were
performed on the SPE column 1. The analytes were retained and the salt was flushed out. After
desalting on the SPE column 1, the sample loading and desalting were performed on the SPE col-
umn 2. Meanwhile, the retained analytes were eluted from the SPE column 1 with the analytical
pump. As both of the processes on the SPE columns 1 and 2 described above completed, the sam-
ple loading and desalting on the SPE column 1, and the elution of the analytes from the SPE col-
umn 2 started again. As the SPE columns 1 and 2 worked in turn, the online SPE desalting sys-
tem was efficient. The eluted analytes from the SPE columns may be determined by MS directly,
or separated on the analytical column and then determined by MS/UV.
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Fig. 1 Schematic diagram of the on-line SPE desalting

system of single SPE column mode
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Fig. 2 Schematic diagram of the onrline SPE desalting

system of dual SPE column mode 3
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Fig. 3 Chromatograms of on-line SPE-flow injection
analysis of KBr solutions with different mass
concentrations using the onrline SPE desal-

ting single SPE column mode

2.1
SPE column, Acclaim PA II Guard (10 mmX4. 3 mm, 5 pm);
mobile phase, 5 mmol/L. NH;HCOj3; temperature, 30 C; flow
rate, 1. 0 mL/min for desalting; injection volume, 5 pL; detec-
’ ’ ’ tion, UV at 215 nm.
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Fig. 4 Chromatograms of on-line SPE-HPLC analysis of an oligonucleotide sample spiked with 2. 0 g/I. KBr and desalted at
the flow rates of (a) L. 0 mL/min and (b) 2 0 mL/min using the on-line SPE desalting single SPE column mode
Conditions for separation: analytical column, Acclaim PA II (33 mmX3. 0 mm, 3 pm); mobile phase, 5 mmol/L. NH,; HCO3-CH3CN (8
:2, v/v); flow rate, 1. 5 mL/min; detection, UV at 254 nm; temperature, 30 ‘C. Valve switching time, 1. 0 min. Conditions for desalting

were the same as in Fig. 3.
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Fig. 5 Chromatograms of 10 consecutive injections (5

injections for each SPE column) on on-line

SPE-HPLC of BSA spiked with 4. 0 g/I. KBr

using the on-line SPE desalting dual SPE col-

umn mode

Conditions for desalting: SPE columns, two Acclaim PA 11
Guard(10 mmX4. 3 mm, 5 um) ; mobile phase, 0. 1% HCOOH;
flow rate, 1. 5 mL/min; injection volume, 5 pL; temperature, 30
‘C. Conditions for separation: analytical column, Acclaim 300
C18(50 mm X 4. 6 mm, 3 pm); mobile phase, 0. 1% HCOOH-
CH;CN (6:4, v/v); flow rate, 1. 0 mL/min; detection, UV at

280 nm; temperature, 30 ‘C. Valve switching time, 1. 0 min.
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ml/min; detection, UV at 254 nm; temperature, 30 ‘C. Valve
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