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SERS Detection of Trace Melamine Using Photochemically

Panneerselvam Rajapandiyan and Jyisy Yang*
Department of Chemistry, National Chung-Hsing University,
Taichung 402, Taiwan
jp.rajapandiyan@gmail.com

Abstract. A facile simple photochemical method for the preparation of citrate stabilized silver nanoparticles (AgNPs) on filter paper and its application in Surface Enhanced Raman Spectroscopy
(SERS) detection of trace melamine is reported. The experimental results showed that Light Emitting Diodes (LEDs) irradiation can reduces silver ions in/on filter paper with the help of tri sodium
citrate. The use of LED 365 nm (3W) as excitation sources allows versatility and control in the cost-efficient manufacture of a variety of SERS substrates, which display predictable and controllable
multilayer AgNPs on high morphology substrates. Para- nitrothiophenol (pNTP) was used as a probe molecule to optimize the preparation of suitable size of AgNPs for SERS. To examine the
performance of this photochemical deposition method in preparation of SERS substrates, various experimental parameters were examined including the concentration of silver nitrate and citrate, UV
exposure time and the volume of reaction mixture. Scanning Electron Microscope (SEM) images were used to characterize the morphology of SERS substrate. Under optimal conditions, the substrate
enhancement factor approaches 10° and the potential application of this substrate was demonstrated by detecting few micromolar concentration of melamine in aqueous solution. This kind of

photochemically prepared substrate can be used to detect trace amount of drugs and food additives.

Results and discussion :
(a) Schematic diagram (b) Effect of LED irradiation (c) Effect of concentration of AGQNO, and
citrate
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Figure 1. Schematic diagram of the preparation of SERS Figure 2. SERS intensity of 1 mM pNTP adsorbed on Zlgﬁges i-o:tlzzi?iIltr;t:znzltse/rzfuisrgz/llepNr;fF;:dsr;rb;dhr;TJ m
substate and SEM images of (4) filter paper and (8) AgNPs coated filter paper substrate prepared by different LIgD exposure usingpdigferem conceﬁtr;tion of);itrate
LED exposure using 1:1 ratio of AGQNO3 and citrate. -

P 9 9 with 0.25 (m), 0.5 (@), 0.75 (A), and 1 (W) mM AgNO,.

AgNPs coated filter paper.

(d) Effect of concentration of NaOH in (e) SEM images of SERS substrate (f) Raman and SERS spectra of pNTP and
melamine
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Figure 4. SERS intensity of 1 mM pNTP adsorbed on 4 .
AgNPs coated filter paper substrate prepared by 5 hours Figure 5. SEM images of filter paper (A), AgNPs coated filter Figure 6. SERS spectra of pNTP (A), melamine (C) and
paper (B) and AgNPs coated with addition of NaOH (C). Raman spectra of pNTP (B), melamine (D).

LED exposure using 0.5 mM AgNO3 and citrate with
different concentration of NaOH.
Conclusion. In conclusion, we demonstrated a photochemical preparation of SERS substrate using filter paper and application of melamine detection. Notably, citrate stabilized AgNPs can be used
for real sample analysis with long-term stability. Photochemical reduction offers a predictable and eco-friendly method to prepare SERS substrate with uniform AgNPs on filter paper. The experimental
results demonstrated that the as prepared SERS substrate can be used to detect micromolar concentration of aqueous melamine. This cost effective method permits high loading of analyte with uniform

distribution and also holds great promise in use of massive substrate production and application in trace level bioanalysis.
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