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EXPRESS METHOD OF FOOD PRODUCTS ANALYSIS USING ELECTRONIC NOSE 

Sergii Ivanov1, Larisa Arsenieva1, Tatyana Kuchmenko2, Ruslan Umarhanov2, 
Alexandra Nemyrych1, Asya Kalinichenko1 

1National University of Food Technologies, 68, Volodymyrska Str., Kyiv, 01601, Ukraine, ars-l@yandex.ua 
2Voronezh State University of Engineering Technology, 19, Revolution prosp., Voronezh, 394000, Russia, 
tak1907@mail.ru 

Due to the distribution of low quality products, adulteration, counterfeit on the Ukrainian market, the 
widening of export-import supplies, it is too important to develop criteria and methods for the identification 
domestic and exported food products, detection of adulteration, techniques and methods assessing quality 
and early spoilage screening of food products using modern express methods of analysis. 
Such method is an electronic nose system based on chemical sensors, for example, piezoelectric quartz 
microweighing, combined with complex computer algorithms registration, processing and decision making 
(«artificial intelligence»).  
Odor is one of the most significant parameters among the sensory properties of foods. The representative 
flavor of volatile compounds, so-called fingerprint, may provide knowledge about safety and particular 
characteristic of food, acting sometimes as an indicator of process mistake as well. Off-flavors may include 
substances originating from the metabolism of spoilage microorganisms, bacteria and fungi; which may 
naturally or accidentally contaminate the products during their production. 
Electronic noses (EN) are instruments based on an array of semi low selective sensors that are selected 
on the chemical affinity to individual components of the analyzed gas mix and vapors and pattern 
recognition methods. ENs have been applied in various food contexts such as process monitoring, 
freshness evaluation, shelf-life investigation, authenticity determination, and product traceability. 
The object of our research is express methods development of identification, estimation of quality and early 
spoilage screening of dairy and meat products using multisensory electronic nose system based on piezosensors. 
The absolute advantages of electronic sensory analyzers are their versatility, portability, ability to 
automate measurements and interpretation of signals, reproducibility of results. 

KEY WORDS: analysis, electronic nose, quality, safety, identification 
 
 

APPLICATION OF GAMMA AND ELECTRON BEAM IRRADIATION 
FOR CHESTNUTS CONSERVATION  

Márcio Carocho1, Amilcar L. Antonio1,2,3, João C.M. Barreira1,4, Lillian Barros1, Andrzej Rafalski5, 
M. Luisa Botelho2, Mª. Beatriz P.P.Oliveira4, Albino Bento1, Isabel C.F.R. Ferreira1 

1CIMO-ESA, Polytechnic Institute of Bragança, Apartado 1172, 5301-855 Bragança, Portugal, iferreira@ipb.pt 
2IST/ITN Nuclear and Technological Institute, EN 10, 2686-953 Sacavém, Portugal 
3Department of Fundamental Physics, University of Salamanca, Plaza de la Merced, 37008 Salamanca, Spain 
4REQUIMTE, Pharmacy Faculty, University of Oporto, Rua Jorge Viterbo Ferreira, 228, 4050-313 Porto, Portugal 
5Institute of Nuclear Chemistry and Technology, Dorodna Str. 16, 03-195 Warsaw, Poland 

The Trás-os-Montes region of Portugal is responsible for 85% of the nation’s chestnut production, representing 
an income of more than 20 M€. Since the EU legislation banned methyl bromide from being used as a fumigant, 
from March 2010, that alternative treatments have been pursued to overcome the limitations of conventional 
ones. Gamma and electron beam irradiation have been used as conservation alternatives in various food stuffs 
including chestnuts, with satisfactory results. Our research group has successfully tested gamma and electron 
beam irradiations (doses of 0; 0,5; 1; 3; and 6 kGy) and different storage times (0, 30 and 60 days) on chestnuts 
in the past 2 years. We have assessed the effects on antioxidant and nutritional parameters as well as on 
organic acids and triacylglycerol profiles. Regarding the nutritional impact of both irradiations we concluded that 
storage time plays a more significant role on nutritional degradation when compared to the irradiation treatment. 
Total phenolics were preserved in irradiated samples especially for 1 and 3 kGy doses. The effect of electron 
beam radiation on organic acids was very slight and, once again, storage time had higher influence on the 
amounts of specific compounds. Nevertheless, the highest doses of electron beam radiation caused significant 
differences on triacylglycerol profile when compared with lower doses and non-irradiated samples. Overall, 
irradiation might be a suitable technique for post-harvest chestnuts preservation.  
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