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Fermentative bioconversion
• obtaining added-value compounds from industrial by-products (e.g. bio-vanillin,

omega-3; succinic acid; citric acid; lactic acid; polyols;
• optimization of fermentation processes for the cultivation of probiotic bacteria

Psyhobiotics - Microencapsulation
Specific probiotic bacteria
• selection, cultivation and production of probiotic bacteria

in the form of food supplements
• application of microencapsulation technologies
• the specific use of probiotic bacteria in neurological diseases

Antimicrobial, antimutagenic activity of plant extracts
determination of the antimicrobial and antimutagenic activity of natural plant
extracts and inorganic compounds

Molecular Gastronomy
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Introduction in Molecular Gastronomy

❖ Molecular Gastronomy

❖ Food for Tomorrow

Avant-garde approach
Physics
Chemistry
Culinary Art
Changing the structure and 
texture of the food
Social and artistic impact



Concept evolution

MOLECULAR GASTRONOMY

1980 1994 1996 1999

NOTE BY NOTE COOKING

CULINARY CONSTRUCTIVISM

ABSTRACT COOKING
MOLECULAR COOKING

Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania



Note by Note cooking-" a painter who uses primary colors or a musician 

who composes electro-acoustic music, sound with sound, using a 

computer“- Hervé This

Note by Note cooking 
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Production of Valuable Organic Chemicals 



L (+) lactic acid production on biodiesel crude glycerol

Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

C % Crude Glycerol

Lactic acid
Antimicrobial 
Biofilm

Polylactic acid
(PLA)

Production of Valuable Organic Chemicals 



2. Utilization of biodiesel derived-glycerol for 1,3 –Propandiol, Citric acid and Beta-
carotene production
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Production of Valuable Organic Chemicals 
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Production of Valuable Organic Chemicals 
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Bioreactor 
fermentation of glycerol 
by microorganisms 
(Blakeslea trispora)

Sweet Burger

Production of Valuable Organic Chemicals 
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4. Identification of bioactive compounds from agro-industrial by-products

Production of Valuable Organic Chemicals 
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4. Identification of bioactive compounds from agro-industrial by-products

Production of Valuable Organic Chemicals 
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5. Microencapsulated probiotic bacteria and their survival after exposure to 
gastric and intestinal juice
Dynamics of microcapsule density with probiotic 
bacteria under simulated gastric and intestinal juice

Microencapsulation
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Prototypes
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Prototypes
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Prototypes



Aplications of Molecular Gastronomy 
made at USAMV CN
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Sweet Burger

Edible Molecular Lipstick

3D Printed food

PlantGeekMolecular Cocktaill

Antimicrobial 
biofilm

Caprese Salad



Project PN-II-IN-CI-2012-1-0372, 175 
CI/2012, Food safety and security 
management system applied in the 
development of bioactive packaging with 
antimicrobial effect, type 
biofilm. Funding: UEFISCDI

Patent No: 3/270/30.12.2016 . 
ANTIMICROBIAL BIOFILM, 
FORMULATION PROCEDURE AND 
UTILISATION. Authors: . Vodnar
Dan Cristian, Carmen Socaciu

Antimicrobial Biofilm
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Edible Biofilm



Aplications of Molecular Gastronomy

Aplications
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Edible Molecular Lipstick3D Printed Food – Bocusini Printer



Molecular Restructuring of CAPRESE Salad
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Calcium> 3% in Alginate bath 0.5% for 3½ 
minutes → microspheres - capsules
Methods of injection: in the alginate bath and 
above the alginate bath

Siphon tube (N2O loading pressure) → Foam 
stabilization →Microwave 45 sec / 800W

Iota Carrageenan 0.5% concentration → hot 
dissolution → air incorporation → gel-foam 
structure

Polydextrose→ concentration 50 g / 100 ml
Egg white →microstructures → stable foam 
→ oven 100 ° C / 2 h
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Molecular Gastronomy –Education at USAMV
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Prototypes
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Molecular Gastronomy –Education
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• Science communication
• Educating the population



Instead of conclusions...

Thank you!
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