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A highly sensitive and rapid bacteria-counting new approach based on CdSe/ZnS cor e/shell quantum dots
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Abstract:

The mercaptopropionic acid functionalized CdSe/ZnS core/shell quantum dots (QDs) were synthesized with cadmium acetylacetonate and zinc stearate as precursors. A high
sensitive, simple and rapid bacteria counting approach was established by using QDs as a fluorescence label, Staphylococcus aureus (S. aureus) acted as detection target
bacteria. The bacterial cell images were obtained using fluorescence microscopy. The effect of parameters such as concentration of CdSe/ZnS and reaction time are
discussed. Under the optimized conditions, alinear relationship of the fluorescence peak intensity (YY) and the total bacterial count (X) was established in the range of 102-106
CFU/mL using theequation Y =427.586 X - 677.022 (R =0.99649) with the detection limit of 102 CFU/mL. This new method shows a bright application prospect for
detection of thetotal bacterial count dueto its several advantages such as high sensitivity, reproducibility( RSD = 3.6 - 8.1%) technically simple, rapid and inexpensive while
compared with traditional detection method.
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