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TEACHING: FOOD TECHNOLOGY ﬂﬁ

TEMPUS OEU based course in foodstuff expertise and quality controlO

159174-TEMPUS-DE-JPCR, 2010-2013

Plant (Pre-harvest)

Soil: cultivation, rotation, fertilization,
Plant: resistance, harvest, yield: ripening stages

Plant (Post-harvest)

Storage Processing
Controlled and modified Thermal and non-thermal processes
atmosphere, temperature, (drying, cooking, conservation,

humidity extraction)

Product

Quality, health-promoting, innovative Food



TEACHING: FOOD TECHNOLOGY

Innovative Food

Minimally processed ( Fresh-cut )
Convenient

Low-caloric

Functional ( Mood Food )
Nutraceutica (Food supplements )
Pharmaceutica

Pre- and probiotica

Non-thermal processed



TEACHING: FOOD TECHNOLOGY ﬂﬁ

Functionality
Course: Raw materials of plant origin

Content: Plant anatomy, systematic, diversity, growth and
development

Mechanisms
Course: Physiology and biochemistry of plant products

Content: Plant physiology and biochemistry in pre- and post-
harvest, during processing and storage

Processing
Courses: Food technology
Innovative food technology
Food biotechnology

Content: Processing of fruits and vegetables; modern methods as
functional food and molecular cooking,i  nvitro techniques




ﬂﬁ RESEARCH: HEALTH-PROMOTING METABOLITES

Phytomanufacturing chain

glucosinolates

anthocyanins
betalains

Plant genetic potential

System

in vivo (plants, by-products, fermented),
in vitro (hairy root, shoot, cell cultures)

Metabolites

Synthesis

nutrients, precursors, elicitors, hormones

Processing

fermentation, extraction (solvents, exudation,
membrane permeability), microwave

Properties
anti-oxidative potential, pH / temperature stability

Smetanska, Adv. Biochem. Engineering, Springer (2008)



ﬂﬁ RESEARCH: CULTIVATION SYSTEMS

Plants Plant in-vitro cultures

Cell cultures
(undifferentiated)

in soil, in hydro- and aeroponics ,
byproducts, processed

Hairy roots
(transformed)




ﬂﬁ RESEARCH: ARTIFICIAL SEEDS
encapsulated plant somatic embryos
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BMBF - Shevchenko, Wendt, Smetanska, 2010-2011



ﬂﬁ RESEARCH: EXTRACTION FROM EXUDATES

OGreen chemistryO

Rapeseed Exudates

milling

Rapeseed meal
enzyme Inactivation

Homogenised slurry

Enzyme reactor
cell wall degrading enzymes

centrifugation, separation

Oil, Hulls, Fmulsion
ultrafiltration/
reverse osmosis

proteins, lipids, biocides, (4
generation glucosinolates)

Arrapranbos wah spearerns,
0 By, 100702,

Smetanska, Schreiner, Schonhof, Krumbein, Knorr
Patent 10 2006 004 829.6/42, PCT/EP 2007/000788



ﬂﬁ RESEARCH: PERMEABILISATION

High hydrostatic pressure Pulsed electric fields

Chamber with plant material
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OFood Technology and Bprocess EngineeringO, DAAD, Benz - Hunaefi, Saw, Smetanska, 2007-2012



N |} RESEARCH: PROCESSING
Fermentation

Processing and anti-oxidative properties:
-boiling

-roasting

-microwave treatment

-vacuum drying

-cutting

-extracting

Extraction

Channel, DAAD... - Mohdaly, Ravichandran, Hunaefi, Saw, Kastell, Mohdaly, Riedel, Smetanska,
2007-2012
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Glucosinolates:
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