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Detection of Pseudomonas aeruginosa with a Label-free
Immunosensor from Various Cold Storage Foods

Namsoo Kim', In-Seon Park, and Dong-Kyung Kim
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ABSTRACT - The aim of this study is to develop a label-free immunosensor for microbial detection and to
evaluate its applicability to Pseudomonas aeruginosa detection in various food samples. The antibodies used were
a polyclonal antiserum from rabbit (polyvalent type) and a monoclonal antibody raised against the flagella of P,
aeruginosa. Antibody immobilization was done by a thiolated antibody chemisorption onto one gold electrode of a
piezoelectric quartz crystal with a thiol-cleavable, heterobifunctional cross-linker, sulfosuccinimidyl 6-{3-(2-
pyridyldithio)propionamido]hexanoate. To the Stomacher-treated samples from various raw and processed foods
under cold storage, comprising sirloin, cod and pettitoes, spiking and enrichment culture were done to prepare the
model samples, followed by the measurements of the frequency shifts after sample injections. The frequency shifts
obtained by the sample matrices themselves were in the range of 52~89 Hz. The injections of the spiked samples
caused the frequency shifts of 108~200 Hz, whereas the enriched samples decreased the steady-state resonant
frequencies by 162~222 Hz. All sample measurements including baseline stabilization, sample injection and
acquisition of the steady-state response were accomplished within 30 min.

Key words: label-free immunosensor, thiolated antibody chemisorption, Pseudomonas aeruginosa detection, cold
storage foods
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Table 1. Comparison of the total response time including

washing, reaction and baseline stabilization among
various biosensor systems for P. aeruginosa

Total response  Total reaction

Biosensor system

time (min) volume
Dip holder system (batch type) < 60 15 ml
Well holder system (batch type) <40 500 pl
Flow system <30 100 w/

Table 2. Comparison of the biosensor responses according to
antibody types

Frequency shift (Hz)
P, aeruginosa strain (KCTC)
1636 2004 2450 2513 2742

Polyclonal 132+1.8* 124+0.8 137+12 134407 120£3.2
Monoclonal 166+3.9 235+6.1 19549.0 249+52 201485

*MeantSD(n=3).
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Fig. 1. Typical frequency response profiles obtained after
injecting the reaction buffer (a), the sample itself (b),
and the samples spiked (c) and enriched (d) with the
viable P. aeruginosa cells.

The arrow indicates the point of injection.

A& TH(Table 3). ¥A498 AATS 7169E A¢ Yept
© ErHske Alge wet zejzt glovt 52~89 Hz ¢
ol Whd & A7I3F TUAIRE 71slH 108~200 Hzo A4
FefellA ] AFFRsht JeRew, 2 Rpelghd 56~111
Hz 3ol SAAaL, zpolgte] 7HE & AEe e Als
= M A Ao £ Alxdle] AuAdS s
o,'? z}elgkol 20Hz o) YEI}H iAo P
aeruginosa’t EATTIAL FAT ¢ QUL FOE AEHY,
o3t 71502 E uf Table 39] # HA7MIEE & 19
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Table 3. Detection of P. aeruginosa in the spiked model samples

Spiked Added Frequency shift(Hz)
P, aeruginosa

sample (CFU/ml) Notadded Added  Difference
Sirloin 1.2x107 6310.8°  12240.6 59
Beef flank 1.2x107 8413.3 164+1.1 80
Pork 1.2x107 60+1.1 128+0.8 68
Chicken 1.2x107 87+1.8 169+4.4 82
Cod 1.2x107 89+6.7 200£1.7 111
Shrimp 1.2x10’ 6740.6 13840.6 71
Squid 1.2x107 52+1.4 108+2.5 56
Shellfish 1.2x107 55+1.4 15440.8 99
Oyster 1.2x107 58+5.6 130+4.6 72
Pettitoes 1.2x107 5940.9 139+2.1 80

*Mean+SD(n=3).

Table 4. Detection of P aeruginosa in the enriched model
samples

Enriched
P, aeruginosa

Enriched Frequency shift(Hz)

sample (CFU/ml) Not enriched Enriched Difference
Sirloin 2.4%107 6310.8°  204+0.6 141
Beefflank  1.5x107 84433 186+1.6 102
Pork 1.7x10’ 60£1.1 20120.6 141
Chicken 1.7x10’ 87+1.8 214+13 127
Cod 1.8x10’ 89+6.7 222422 133
Shrimp 1.2x107 6710.6 190+0.9 123
Squid 1.8x107 52+1.4 183429 131
Shellfish 1.4x10’ 55+1.4 205+0.8 150
Oyster 1.1x107 58+5.6 162+1.1 104
Pettitoes 1.3x10’ 59409 183+0.9 124

*Mean+SD(n=3).
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TeasE ety o7)ella B4 HATE FAAS
S Yehis A5HstE Wi 1 ol 102~150 Hz
Atk Table 3oA{s} o] FHAIg it ERAANE =5
P. aeruginosa®] EAE YIS & F dAh

P aeruginosa KCTC 2513 #jk3l EFAEE 3.0x10°
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Fig. 2. Fitting of the results obtained by the model sample
analyses to the calibration curve of the standard samples.
The frequency shifts were determined for the standard
samples (A ), spiked samples (@) and enriched samples (O).
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