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Fig. 1. (color online) (a) Schematic diagram of system device to detect SERS activity with fiber probe;

(b) morphological diagram of fiber probe after completion of corrosion; (c) pretreatment steps of fiber probe

after completion of corrosion.
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Fig. 2. (color online) Characterization of morphology of silver nanoparticles on fiber probe.
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Fig. 3. Diagram of change rule of fiber diameter along

with time during corrosion process (red line is acquired

by linear fitting).
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Fig. 4. (color online) a indicates SERS signal detected
by utilizing fiber probe loaded with R6G molecules;
b indicates background noise detected by utilizing fiber
probe unloaded with R6G molecules; ¢ indicates SERS
signal obtained by removing background noise b from
SERS signal a.
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Fig. 5. (color online) SERS enhancement effect test of
fiber probe during different modification time periods,
vertical coordinates in upper right subgraph represent
peak height (1650 cm 1) of Raman spectra during dif-
ferent modification time periods, and best modifica-

tion time is 30 minutes from upper right subgraph.
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Fig. 6. (color online) SERS enhancement effect detection

of fiber probes with different diameters.
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Fig. 7. (color online) SERS enhancement effect detec-

tion of R6G solutions with different concentrations.
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Fig. 8. (color online) Black line indicates Raman spec-

trum of R6G easured by using bare fiber probe, red line
indicates Raman spectrum of R6G measured by using

fiber probe modified by silver nanoparticles.
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Abstract

Owing to increasingly severe environmental pollution, food safety and other problems, higher and higher require-
ments for the detecting technique of poisonous and harmful biochemical molecules have been put forward. The con-
ventional biochemical detector has the disadvantages of large size, high cost and inability to realize far-end and in-situ
detection functions. Based on the requirements of the biochemical molecular detection technology for high sensitivity,
miniaturization, far-end detection, insitu detection, real-time analysis and the like, a detection method using a fiber
surface-enhanced Raman scattering (SERS) probe to carry out Raman signal detection has been put forward in recent
years. The detection method not only realizes far-end and insitu detection functions, but also has a relatively high
sensitivity. In this paper, a taper and cylinder combination type fiber probe is made by adopting a simple tube cor-
rosion method, Under the situation of fixed temperature, cone-cylinder combined fiber probes with different diameters
are obtained by controlling the corrosion time, and silver nanoparticles are bound to the surface of a silanized silicon
dioxide fiber probe through electrostatic forces. Then, the sizes and morphologies of silver nanoparticles on the surface
of the fiber probe are observed under a scanning electron microscope. Besides, the detection limit of a rhodamine 6G
(R6G) solution is used to manifest both the activity and the sensitivity of the fiber probe, and the self-assembly time
of the silver nanoparticles are further optimized to be 30 min and the diameter of the fiber probe to be 62 pm. When
the concentration of a silver sol solution is constant, a high-sensitivity fiber SERS probe can be prepared. Through
far-end detection, the detection limit of the R6G can reach 10™'* mol/L, and the enhancement factor is 1.36 x 10*. This
work can serve as an experimental basis for a novel fiber surface-enhanced Raman scattering sensor in such aspects as
high sensitivity and low cost. The studies of this paper are expected to provide an appropriate detection technique for
rapid quantitative detection of biochemical molecules, and further provide a reference for various application fields of
environmental monitoring and food safety analysis in future in terms of realizing rapid and accurate in-situ detection.

Therefore, the fiber SERS probe has large application foreground in molecular detection.
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