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Nowadays nanomaterials are one of the most interesting and developing areas of science [1]. Among them, gold 
nanoparticles (AuNPs) are highly remarkable [2]. AuNPs can be used for fabrication of various sensors due to their unique 
optical properties coming from localized surface plasmon resonance (LSPR) [3]. Changes in nanostructures size, shape 
or environmental refractive due to molecules absorbed on the surface have a significant effected on the properties of 
LSPR. As a result, these nanostructures can be used in high-sensitivity optical systems without the use of variety of 
markers that typically require for reaching low limit of detection of proteins [4]. One of the most attracted AuNPs is gold 
nanorods (AuNRs) which have garnered a great deal of scientific interest because of their unique optical properties and 
they have the potential to greatly impact many areas of science and technology [5]. By changing their ratio of diameter 
to length, colloidal solutions of these structures can acquire various colors. These can be used in AuNR optical systems 
based on varying the length or diameter of these structures at different amounts of analyte. Due to the intense color 
changes, AuNRs optical systems can be used to detect a variety of materials with the naked eye without the use of 
diagnostic equipment, making them suitable for a variety of medical care points or locations where testing with 
sophisticated equipment is not available. One of the most interesting AuNRs optical analytical systems is based on the 
directional etching of nanorods, resulting a reduction in length and interconnected changes in absorption spectra. A major 
advantage of this method is that only substances with sufficiently strong oxidative properties is required for the analysis. 
System of horseradish peroxidase (HRP), H2O2 and 3,3′,5,5′ tetramethylbenzidine (TMB) is suitable for AuNRs etching. 
Therefore, concentration of various HRP inhibitors such as an extremely poisonous substance cyanide (CN-) possible can 
be measured based on this system. About 1.4 tons of cyanide are produced each year and used in various industries, such 
as gold and silver mining, metal plating, petrochemical plants, steels mills and plastic factories. The increasing production 
of cyanide has a negative effect for underground water, animals, food, the environment and humans [6]. 

The main goal of this work was applying of  AuNRs etching to create optical method for the determination of cyanide 
ions. The synthesized AuNRs were characterized using UV/Vis spectroscopy, SEM and DLS methods. Optimization of 
parameters, such as solution pH, TMB concentration and H2SO4 concentration, on which depends HRP enzymatic 
reaction was performed. The impact of reaction time on AuNRs was evaluated. HRP inhibition reaction was applying for 
detection of cyanide ions concentration. Investigated optical analytical system could be used for detection of cyanide by 
naked eye. 
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