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Introduction1

Experimental conditions

The position of the dual sprayer probe was adjusted so that the
intensities of a test analyte (niacinamide) were equivalent on both
probes. Since a post-column waste diverter valve was used for this
experiment, a 6-port pre-column switching valve was sufficient
instead of a 10-port switching valve as it was not necessary to have
a common solvent exit path for both columns. A short PEEK tubing
connection between positions 4 and 5 connected the regenerating
pump and column (position 1 of the switching valve, Figure 2A).
This only slightly increased the path volume during the
regeneration step (<2 µL). The positions of the pre-column
switching valve and the waste diverter valve were programmed into
the method section of PerkinElmer ChromeraTM CDS software.
Two separate instrument methods containing the two combinations
of the valves were created and used for alternate samples in the
acquisition sequence. In summary, as the sample was being
separated on one column and analyzed by the detector, the other
column was regenerated and the effluent diverted to waste. The
chromatographic overlay of samples (n = 4) analyzed on each
column is shown in Figure 3.

Conclusions

LC/MS sample throughput was increased almost 40%
using a dual column configuration incorporating a
regeneration pump, two switching valves, and a
Ultraspray 2 ion source. This dual probe ESI source
allowed each column’s eluant to be directed to an
individual nebulizer. Although there was minimal
chance of cross contamination in this example analysis,
a dual probe configuration provides the potential benefit
of minimizing cross contamination issues associated
with the ESI nebulizers and their transfer lines. In
addition, it provides the ability to use different mobile
phases in parallel without worrying about flushing
incompatible mobile phase from a single sprayer and LC
transfer line.
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The time required for the LC separation and column
equilibration can be a bottleneck for speed, method
development and sample analysis productivity in high-
throughput environments, such as pharmaceutical and
environmental analysis laboratories. We present an
application brief showing increased sample throughput
using two identical columns with the dual-probe
Ultraspray™ 2 ESI source for HPLC/SQ MS analysis
using the Flexar SQ 300 MS.
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The configuration contains two pumps: one for sample
analysis and one for column regeneration. A 6-port pre-
column switching valve was employed to switch the two
columns between the analytical and regeneration pumps. A
post-column valve diverted the effluent from the
regenerating column away from the mass spectrometer
(Figure 2). The dual spray ESI probe (Figure 1) was the
ionization source for the mass spectrometer. The position
of the switching valve and waster diverter valve are shown
in Figures 2A and 2B.

Figure  2.  Schematic of instrument configuration  used for sample analysis 

Standard preparation:  A mixture of five carbamate 
pesticides including carbaryl, carbofuran, isoprocarb, 
methiocarb and methomyl (125 ng/mL) in 50/50 
methanol/water solution.  

LC conditions: 
Column
PerkinElmer Brownlee C18 column (2.1 x 100 mm, 3 μm).

Mobile phases
A: water with 0.1 % formic acid
B: acetonitrile with 0.1% formic acid
Flow rate 0.3 mL/min

Analytical pump gradient
Time (min) %A %B
0 80 20 
8                      20 80
3 20 80

Regeneration pump 
Time (min) %A %B
0-11 80 20 

MS conditions:
The [M+H]+ ion of each analyte was monitored using ESI+ selected
ion monitoring (SIM) with a dwell time of 100 msec/ion. The
capillary exit voltage was held constant at 70 V.

Compound (m/z): carbaryl (202.1), carbofuran (222.1), isoprocarb
(194.1), methiocarb (226.1), methomyl (163.1).

The inter-precision in retention time for each of the carbamates
analyzed on the two columns varied between 0.1-1.25%. The
precision in area for each of the carbamates was in the range of
1.1-3.5%. The increase in sample throughput was close to 40%,
by alternately regenerating one column while the other column
was used for analysis (Figure 4).
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Figure 3.  The chromatographic  overlays (n=4) of the SIM [M+H]+ ions of 
carbamates on column A (black trace) and column B (red trace) are shown 

Figure 4.  Top sequence shows the cycle time for 4 sequential samples analyzed the 
traditional way on a single column.  Bottom sequence shows the cycle time for samples 
analyzed alternatively on two columns using a regenerating pump

Figure 1.  Dual-probe UltrasprayTM 2 ESI source, 
showing one ESI nebulizer probe inserted

Figure 2A. Positions of pre-column switching valve

Figure 2B. Positions of waste diverter valve
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