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Detection of Pathogenic Sa/monella with a Composite Quantum Dot

G. Kim G, M. Yang

Y. H. Kim

C.Y. Mo S, B. Park

It is required to develop rapid methods to identify pathogenic Salmonella in food products for protecting and maintaining

safety of the public health from Salmonellosis. The objective of the present study was to explore feasibility of the

nanotechnology to detect pathogenic Sa/monella rapidly in various samples. Sensitivity of the a composite quantum dot to

detect Salmonella typhimurium in samples were evaluated. For selective detection of Salmonella, anti-Salmonella

polycolonal antibody was utilized to capture and stain Sa/monella. Quantum dots were attached onto Salmonella in the

samples and produced fluorescent light. Fluorescence response of the composite quantum dot was measured with a

commercial fluorescence meter. The fluorescence signal starts to increase with the samples in which higher concentration

of the cells were contained. The sensitivity of the sensor was 10° CFU/mL Salmonella spiked in PBS.
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Fig. 1 Components of a composite quantum dot.
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Fig. 2 Principles of bacteria detection with a composite quantum dot.
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Fig. 3 A schematic diagram of the fluorescence imaging system.
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Fig. 4 Fluorescence image (a) and corresponding pixel intensity
(b) of S. typhimurium cells detected by the composite quantum dot.
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Fig. 5 Fluorescence spectra of the composite quantum dot with
different S. typhimurium cell concentrations (Method 1; 40 nmol
quantum dot).
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Fig. 6 Fluorescence spectra of the composite quantum dot with
different S. typhimurium cell concentrations (Method 2; 40 nmol
quantum dot).
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Fig. 7 Fluorescence spectra of the composite quantum dot with

different S. typhimurium cell concentrations (Method 1; 80 nmol
quantum dot).
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Fig. 8 Fluorescence spectra of the composite quantum dot with
different S. typhimurium cell concentrations (Method 2; 80 nmol
quantum dot).
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Table 1 The normalized fluorescence signals generated from the composite quantum dot upon S. #yphimurium detection (Quantum dot, 80

nmol)
Quamtum dot Reaction Method S. typhimurium (CFU/mL)
10 10° 107 10°
Method 1 0.71+0.01 0.5+0.01 0.46+0.01 0.66+0.01 8.16+0.23
Method 2 1.14+0.01 1.01+0.01 1.51+0.01 1.7+0.13 6.92+0.16
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