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Introduction: The application of nanomaterials (e.g. silver 
nanoparticles) has recently become an issue in the food 
sector. Based on their antibacterial properties silver 
nanoparticles are applied as dietary supplement or in food 
contact materials. Migration of silver in nanoform into food 
matrices or contamination of food with nanosilver might 
result in a significant exposure of the consumer via the oral 
route. Therefore development of suitable tools to identify 
nanoparticles in food matrices is of utmost importance. A 
further important issue is the possible alteration of the 
primary characteristics of nanoparticles upon interaction with 
food constituents. Nanosilver is known to form a so called 
“protein corona” with proteins in the surrounding medium. 
Therefore the analysis of the interaction of silver 
nanoparticles with food components (e.g. proteins) is of high 
importance in order to increase our knowledge on the 
behavior of nanoparticles in the gast rointestinal tract. 
Methods: The interaction of silver nanoparticles with 
proteins was investigated with size exclusion 
chromatography (SEC) and dynamic light scattering (DLS) 
after incubation of isolated proteins with silver nanoparticles. 
SDS–PAGE was applied to qualitatively analyze the binding 
of serum and whey proteins to nanoparticles. Additionally 
changes in characteristic surface plasmon resonance of 
silver due to interaction with proteins were measured by 
means of UV-vis spectroscopy.  
Results: It could be shown that silver nanoparticles interact 
with isolated whey and blood serum proteins (BSA, 
fibrinogen and beta-lactoglobulin) as well as fetal calf serum 
and unprocessed whey. Commercially available silver 
nanoparticles of different sizes (20 or 60 nm) and coatings 
bound BSA, beta-lactoglobulin and fibrinogen with different 
affinities. SDS–PAGE analysis indicated that fibrinogen is 
bound more strongly than the other two proteins. This was 
also confirmed by DLS measurement showing the most 
significant increase in the hydrodynamic diameter upon 
interaction with fibrinogen. The formation of a protein corona 
with BSA and beta-lactoglobulin was furthermore confirmed 
by SEC. A shift in surface plasmon resonance and an 
alteration of surface charge (zeta potential) of silver 
nanoparticles was observed after interaction with the 
proteins studied. SDS–PAGE protein patterns of the protein 
corona formed after incubation with fetal calf serum and 
whey indicated select ive binding of certain proteins.  
Conclusions and outlook: Interactions of silver 
nanoparticles with proteins are protein specific and depend 
on the chemical properties of the nanoparticles. A 
combination of various analytical methods is necessary to 
characterize these processes in detail. To increase our 
knowledge on the behavior of nanoparticles in a food matrix, 
the studies on the interaction of silver nanoparticles will be 
extended to complex food matrices, e.g. milk.  
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The analysis of Nanoparticles (NPs) has become one of the 
hot topics in food safety due to the risk associated with NPs 
and their affect on human health. Although many everyday 
products, including many foods, contain NPs either 
intentionally, naturally or through contamination, detailed 
knowledge about potential risks or hazards is still 
unavailable. In order to leverage the potential of ICP-MS for 
the analysis of NPs, two approaches have been developed 
in recent years:  
1. Hyphenation of an appropriate separation technique like 
Field-Flow-Fractionation (FFF), or  
2. Direct analysis of nanoparticles using spICP–MS.  
FFF has a separation principle based on the differing 
mobilities of different particle sizes in a laminar liquid flow. 
FFF is compatible for particle sizes in the low nm to low µm 
range and is thus perfectly suited for the separation of 
different NPs. In comparison, spICP–MS is able to analyze 
NPs directly based on the signal intensity of single p article 
events in the plasma which are directly proportional to the 
size of the NP. This direct approach greatly simplifies the 
experimental set-up. ICP–MS instrumentation with 
outstandingly high detection sensitivity extends the particle 
size limit of detection into the low nm range. In this 
presentation, the theory and typical requirements of both 
techniques are going to be presented. The key benefits and 
drawbacks of each technique are going to be illustrated with 
samples that contain nanoparticles of different structure and 
size and the challenges that lie ahead for characterization of 
NPs in food products will be discussed.  
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