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FINAL REPORT 

 

Envisaged / achieved objectives 

FLAVO-PYRA-TECH project will offer two major deliverables: 

1. a range of new ingredients for food industry - the new natural flavours, obtained from 

pyrazine mixtures and we would like to emphasis that the starting point is represented by the 

agricultural wastes (sugar beet, sugarcane, fruits, etc) and a low cost raw material as a result 

of a fermentation process (fusel oil); 

 

2. a new advanced technology for the production of pyrazine mixtures, based on supported-

liquid membrane (SLM) extraction. We would like to notice that the actual situation on this 

area is having a dramatic lack of technology and moreover the existing one is characterized 

by low efficiency and/or being environmental unfriendly (i.e. liquid-liquid extraction). 

 

Degree of achievement of the estimated results (presentation of the product / technology 

or service resulting from the project) 

-An SLM pilot unit has been manufactured and the parameters for the obtaining of 

pyrazine mixtures have been optimized. The proper functioning of the unit has been 

confirmed using experiments that validate the results obtained in the laboratory stage of the 

project; the physico-chemical properties of the obtained products are consistent to the 

standards used for food flavours. The preliminary cost-benefit analysis lead to the conclusion 

that obtaining pyrazine mixtures using SLM technology was made in an efficient way. This 

was also confirmed by the fact that the capitalization price of the pyrazine mixtures obtained 

by selling it to clients in the flavour industry is on the same level as the prices from the 

international market for pyrazines. 
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- Food flavouring formulations (chocolate, coffee) were developed using the obtained 

pyrazine mixtures, which were tested by beneficiaries in the food industry, with positive 

results. These flavours were used to make food prototypes that were tested and sensory 

evaluated in the project. 

New pyrazine mixtures were also tested - as such or by their inclusion in food flavors 

(chocolate, coffee), by potential beneficiaries in the food industry. 

             

 

How to assign and exploit by partners the property rights (intellectual, production, 

dissemination, marketing, etc.) on the project results 

In accordance with the activities provided in the implementation plan, a patent 

application was prepared and filed to OSIM by the partner Natural Ingredients R&D SRL 

regarding the novelty of the process for obtaining of pyrazine mixture from fusel oil and its 

usage in chocolate flavor formulation.  
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The application also opens up the possibility of other applications for additional 

patents for further developments in technology, both in terms of raw material (different fusel 

oil) and applications (other types of flavours based on pyrazine mixtures). 

 

Economic and / or technological achievements obtained at the end of the project 

compared to the envisaged objectives 

SLM extraction technology for the improvement of the pyrazines content in the fusel oil 

Manufacture technology of food flavours (chocolate, coffee) using the obtained pyrazine 

mixtures  

Technological scheme for obtaining chocolate flavored ice cream 

Technological scheme for obtaining non-alcoholic coffee beverages 

 

Results / dissemination 

 Poster presentations: 6 

1. Title: Alkylpyrazines synthesis over Zn/Al mixed oxide obtained by mechanochemical 

method 

Autors: Florina Teodorescu, Andrei I. Slabu, Emeric Bartha, Octavian D. Pavel 

Conference: a XXXV-a Conferinţă Naţională de Chimie, 02-05 Octombre 2015, 

Călimănești-Căciulata, România 

2. Title: Vapour phase synthesis of alkylpyrazines used as flavouring products 

Autors: Florina Teodorescu, Andrei Slabu 

Conference: 9th International Conference of the Chemical Societies of the South-Eastern 

European Countries, 8-11 May, Târgoviște, România.  

3. Title: Catalytic synthesis of alkylpyrazines over mixed oxides obtained from LDHs 

materials 

Autors: Florina Teodorescu, Andrei I. Slabu, Emeric Bartha, Octavian D. Pavel 

Conference: 6th International Conference and Exhibition on Materials Science and  

Chemistry, 17-18 May 2018, Roma, Italia 

4. Title: A Comparative Study on the Catalytic Activity of Mixed Oxides Derived from 

LDH in the Synthesis of Methylpyrazine 

Autors: Florina Teodorescu, Andrei I. Slabu, Emeric Bartha, Octavian D. Pavel 

Conference: 13th Students’ Congress of SCTM, Skopje, 19-21 September 2019, 

Macedonia. 
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5. Title: Alkylpyrazines synthesis over Zn/Al mixed oxide obtained by mechanochemical 

method 

Autors: Florina Teodorescu, Andrei I. Slabu, Emeric Bartha, Octavian D. Pavel 

Conference: International Conference “Achievements and Perspectives of Modern 

Chemistry”, 9-11 October 2019, Chișinău, Republica Moldova. 

6. Title: A new approach for natural active principles concentration - supported liquid 

membrane extraction technique 

Conferință: Etnofarmacologia românească la 20 de ani”, organizat de Societatea Română 

de Etnofarmacologie 

 

 Published articles: 2 

1. Title: Interplay between composition, structural dynamics and thermodynamic data in 

amino acid nitrates 

Autors: Daniela Gheorghe, Ana Neacsu, Iulia Contineanu, Elena Maria Anghel, Florina 

Teodorescu, Irina Elena Chican, Stefan Perisanu, Speranta Tanasescu 

Jurnal: Journal of Thermal Analysis and Calorimetry, 2019, 138:1233-1242 

 

2. Title: A comparative study on the catalytic activity of ZnAl, NiAl, and CoAl mixed 

oxides derived from LDH obtained by mechanochemical method in the synthesis of  

2-methylpyrazine 

Autors: Florina Teodorescu, Andrei I. Slabu, Octavian D. Pavel, Rodica Zăvoianu 

Jurnal: Catalysis Communications, 2020, 133:105829 

 

 Submitted article: 1 

1. Title: Vapour phase synthesis of alkylpyrazines used as flavouring products 

Autori: Florina Teodorescu, Andrei I. Slabu, Octavian D. Pavel 

 

The impact of the obtained results, with the emphasis on the most significant obtained 

result  

The marketing carried out through the promotion activities highlighted the interest of 

the food industry for the mixtures of natural pyrazines obtained in the project, not only in 

terms of flavors produced using these mixtures, as formulation components, but also for the 

mixtures themselves, as raw materials for their own formulations of flavoring compositions. 

 


