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Abstract: Raman spectroscopy has generated many branches during the development for more than 90 years. Surface
enhanced Raman spectroscopy (SERS) improves SNR by using the interaction between tested materials and the surface of
rough metal, as to quickly get higher sensitivity and precision spectroscopy without sample pretreatment. This article
describes the characteristic and classification of SERS, and updates the theory and clinical application of SERS. It also
summarizes the present status and progress of SERS in various disciplines and illustrates the necessity and urgency of its

research, which provides rationale for the application for SERS in microbiology.
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Table 1 Key issues of the development of Raman spectrum

Time Important issue

1928 Raman C.V. and K. S. Krishnan found Raman scatting during experiment, and got the Nobel Price for
Physics in 1930.

1930s Wu Dayou carried out research of atomic molecular Raman scatting with his groupt.

1934 Czechoslovakia physicist George Placzek opened up the theory of Raman effect system!.

1960 Ruby laser as a good brightness, monochromaticity, coherenceand penetrability toolboosting the research
of Raman scatting!™.

1962 The first report of pulsed ruby laser as a excitation light sourse of Raman scatting®.

1974-1979  Fleischman!”, van Duyne!®!, Creighton!® observed surface enhanced Raman scatting from molecules
absorbed by different metals.

1992 Bacteria’s SERS spectrum published by Efrimaand Bronk has been reported for the first time!'”. They
indicated that the SERS on the surface of membrane between Gram-negtive and Gram-positive bacteria
exist differences.

2000 Use non-invasive Raman spectroscopic detect carotenoids in human skin''!).

2008 Use Raman spectroscopy differentiate dysplasia from normal tissue in stomach!'?.

2013 Raman spectroscopy as a versatile tool to research the properties of grapheme!'*.

2014 Research of cell death stages in single apoptotic and necrotic cells monitored by Raman microspectroscopy!"*!.
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Fig. 1 Isolation and identification of 14 Bacillales strains by SERS in industrial microbiology
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