Bridging the micro-flow LC and nano-flow ESI: An emitter array ion source for sensitive and
quantitative LC-MS analyses

Keqi Tang, Jason S. Page, Ryan T. Kelly, loan Marginean, Erin S. Baker and Richard D. Smith

Pacific Northwest
Biological Sciences Division, Pacific Northwest National Laboratory, Richland, WA

NATIONAL LABORATORY

Results

Reduced charge competition/ionization
bias in ESI process using ES| emitter
array ion source

LC-MS analyses of tryptic digest of protein standards
spiked into depleted human plasma (1 mg total sample)?

19-emitter/19-capillary interface and a single emitter/single inlet interface
65 cm long, 150 um i.d. fused silica column packed with 5 um porous C-18 particles
Total flow rate: ~1.8 uL/min

Methods

ESI emitter array ion source and
multi-capillary inlet/tandem ion funnel

Overview

» Chemically etched low dead-volume nano-ESI

Conclusions
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Operating electrospray in the low nL/min flow rate
can significantly improve the analyte ionization

maltopentaose in 1:1 MeOH/10 mM aqueous ammonium acetate;
ESI: 1.2 kV, ~1.5 mm gap; MS: LCQ ion trap MS
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interface region

+ Order of magnitude sensitivity improvement
has been observed using the emitter

Chemically etched (a) linear emitter
array, (b) radial emitter array with

efficiency, as well as reduce ion suppression and
ionization bias in the electrospray ionization (ESI)
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multi-emitter/multi-inlet interface
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Extracted ion chromatograms (EICs) of LPSEFDLSAFLR, a low-abundance tryptic peptide
from E. coli B-galactosidase spiked into human plasma, from 3 replicate LC-MS analyses
using 19-emitter/19 capillaries and single emitter/single capillary configurations for both peak
width and sensitivity comparison.
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time sensitivity. Total infusion flow rate 100 nL/min. Sample: BSA digest at 0.1 mg/mL in 1:1
MeOH:H,0 + 1% acetic acid.
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