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► Nano silver particles 0.1 mg/L resulted in decrease of the number of caught prey, 

fishing efficiency and increase the catch and caught performance time. 
 

►Nano silver particles at 0.1 mg/L reduced the size of the taste buds. 
 

►Nano silver particles at 0.1 mg/L, reduced the number of taste buds in barble of carp. 
 

►Nano silver particles at concentrations of 0.003, 0.01 and 0.05 had no significant effect 

on feeding behavior, size and number of taste buds. 
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Introduction (Hypothesis and aims) 

The use of metals at the nanoscale is growing and nano technology has entered in 

many industries. Although this technology has advantages. but there are as well as 

concerns about the possible dangers of exposure to nanomaterials for human health and 

the environment. Nanomaterials and nanoparticles of silver include nanoclouids is due to 

disinfection properties with high costs and values as a result of human activities is 

increasing. And especially through municipal wastewater to be released in the aquatic 

environment. This materials are the most widely used including metal nanoparticles in a 

range of products including textiles, medical devices, equipment, food preservation, 

cosmetics and disinfectants used. Evaluating the impact of pollutants on biological 

systems mainly biochemical analyzes, histology and behavior is performed. Changes in 

fish behavior lead to disruption of feeding, growth, reproduction, survival and change in 

the proportion of the food population. Most Poisons leads to changes in fish behavior 

and thus reduce the estimate taste a variety of foods and food intake is inadequate. 

Laboratory methods of behavior can be an effective tool to assess the effects of 

pollutants. The purpose of tests for toxic pollutants is to protect aquatic resources to 

achieve reliable measure. The aim of this study was to evaluate the dietary behavior and 

infrastructure taste buds in common carp. In this study, the fish were in 5 treatments and 

three replications for 14 days at concentrations of 0.1, 0.05, 0.01 and 0.03 (mg/L) silver 

nanoparticles. After this time the taste buds structural and behavioral studies were done. 

For studies food behavior parameters including the number of catched prey, the prey 

hunted time and search efficiency, were calculated and recorded. The results indicated 

that concentrations of 1.0 mg/L silver nanoparticles affected on the number and size of 

taste buds on barble and lower jaw. Also, the behavioral parameters, including the 

number of prey caught in higher concentrations significantly decreased (P<0.05) and at 

0.1 and 0.05 mg/L was low.  

The fish were exposed to concentrations of 0.003 mg/L, had greatest number of 

consumers, although no significant difference was observed between the control group 

(P>0.05). Total time search of prey fish only in the group exposed to concentration of 1.0 

mg/L was significantly lower than other groups (P<0.05).  
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Other Information (including tables and figures) 
 

Table 1. Feeding behavior of common carp exposed to silver nanoparticles. 

Concentration (mg/L) 
Control 0.003 0.01 0.05 0.1 

Parameters 

The total number of prey caught 9.21±0.22c 9.52±0.15c 5.84±0.55b 3.42±0.39a 2.8±0.24a 

The number of prey caught in 50% 6.42±0.32d 7.84±0.32e 4.1±0.37c 2.32±0.32b 1.39±0.26a 

Total time search of prey 7.93±0.28a 7.89±0.36a 8.33±0.7a 9.6±1.21a 13.32±1.47b 

Performance of searching 1.24±0.03d 1.24±0.05d 0.7±0.02c 0.4±0.03b 0.23±0.01a 

 The same letters in each column represent no significantly different (P≥0.05). 

 

 
Table 2. The number of taste buds on barble and lip and common carp exposed to silver nanoparticles. 

Concentration (mg/L) 
Control 0.003 0.01 0.05 0.1 

Number (mm-2) and the size of taste buds 

The number of taste buds on maxilla 85±10a 91±8a 79±7a 71±10a 54±8b 

The number of taste buds on lower lips 45±7a 48±8a 41±8a 35±6a 27±4b 

The size of taste buds on the maxilla (µm) 22.65±1.7a 22.34±2.4a 19.84±1.6a 12.11±1.9b 10.49±1.3b 

The size of taste buds on the lower lips (µm) 13.10±1.8a 10.4±1.5a 11.25±1.2a 7.88±2.3a 8.35±2.5a 

 The different letters in each row represent significantly different (P≤0.05). 

 

 

Importance 

In research of evaluating the toxicity of materials, feeding behavior is studied and 

given that each of reaction animals to changes in of the environment caused to change in 

the behavior. Therefore, the study of fish behavior can be realized environment changes 

or the presence of pollutants. However, behavioral approaches to determine the toxic 

effects of pollutants on fish rarely used. Contaminants can lead to inappropriate 

behavioral responses in animals. In some studies, changes in the amount and quality of 

nutrition were used as an indicator to evaluate the toxicity of the materials. According to 

the entry of different types of pollutants such as heavy metals and on the other hand the 

lack of impact of environmental pollution on fish behavior, studies of this kind is 

necessary.   
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Other Information (including tables and figures) 

 

 
Figure 1. Image of Electron Microscope of taste buds.  

 


