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Resonance Biosensor

E. H Kim H, K Cho K, S, Kyung G, Kim

Abstract

Surface plasmon resonance (SPR) biosensor has been used to detect many biochemical reactions, because this label-free
sensor has high sensitivity and rapid response. The reactions are monitored by refractive index changes of the SPR
biosensor.

Iprovalicarb is protective, curative, and eradicative systemic fungicide introduced by Bayer AG in 1999. It has potential
for control of downy mildew infesting onion, cucumber, grape and melon, late blight infesting tomato and potato, and
anthracnose infesting watermelon and pepper. It is strictly limited to the maximum residue limit.

In this study, the applicability of a portable SPR biosensor (Spreeta, Texas instrument, TX, USA) to detect the
iprovalicarb residue was examined. The sensor chip was adopted to detect the reaction of iprovalicarb to immobilized
iprovalicarb-antibody. The binding of the iprovalicarb onto the biosensor surface was measured by change of the refractive
index (RI).

Characteristics of the sensor chip including specificity, sensitivity, stability, and reusability were analyzed. In calibration
test for seven levels of iprovalicarb concentration (0.32 to 5,000 mg/L) with three replications, a Sigmoidal model with
Hill function was obtained between relative RI value and the iprovalicarb concentration with R-square of 0.998. It took
30 minutes to complete a set of detecting assay with the SPR biosensor.
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Fig. 1 Side view of the Spreeta SPR sensor.
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where S; : Signal in liquid
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B, : Background reference in air
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Fig. 3 Binding schematic of analytes to ligands.

Surface cleaning

1. Wash gold surface with PBS or Triton X-100 (10-15 min)
2. Spray surface with air and dry at 24C

Antibody immobilization

3. Coat gold surface with DSP solution
(4 mg DSP per mL of DMSO, 30 min in 24C)

4. Rinse gold surface with DMSO (3 min)

5. Wash gold surface with pure water (3 min)

6. Coat with antibody and incubation (1-2 mg/mL of PBS, 120
min in 24C)

7. Wash with PBS buffer (1~2 min)

8. Block with BSA (1~2 min)

Binding

9. Supply iprovalicarb sample to bind with antibody
(5000, 1000, 200, 40, 5, 1.6, 0.32 mg/L)
10. Read refractive index on SPR sensor

Fig. 4 Procedures of sensor surface cleaning, antibody immobili-
zation, and antigen-antibody binding.
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Fig. 5 Refractive index change through air initialization (a) and water
calibration (b) of SPR biosensor.
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Fig. 7 Refractive index change after adding of iprovalicarb, BSA
and imidacloprid to antibody immobilized sensor chip.
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Fig. 8 SPR biosensor response curves by different antibody concen-
tration with antibody dilution ratio of 1:16,000 (a), and 1:8,000 (b).
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Fig. 9 Calibration curve of iprovalicarb SPR biosensor.
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Fig. 10 Reusability result of sensor chip.
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