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TEACHING: FOOD TECHNOLOGY 
TEMPUS ÒEU based course in foodstuff expertise and quality controlÓ 

159174-TEMPUS-DE-JPCR, 2010-2013 

Product 

Plant (Pre-harvest) 

Plant (Post-harvest) 

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

Processing 
Thermal and non-thermal processes 

(drying, cooking, conservation, 
extraction) 

Storage 
Controlled and modified 

atmosphere, temperature, 
humidity 

Quality, health-promoting, innovative Food  



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 



   TEACHING: FOOD TECHNOLOGY 

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 n vitro  techniques  



Phytomanufacturing chain  

glucosinolates  

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

phenolic acids  

anthocyanins 
betalains  

steviosides  

     RESEARCH: HEALTH-PROMOTING METABOLITES   

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

Synthesis  
nutrients,  precursors, elicitors, hormones  

Plant genetic potential 

Processing   
fermentation, extraction (solvents, exudation, 

membrane permeability), microwave  

Properties  
anti-oxidative potential, pH / temperature stability  

Metabolites 



Plants 

RESEARCH: CULTIVATION SYSTEMS  

Shoot cultures 

Cell cultures 
(undifferentiated)              

Hairy roots 
(transformed) 

Plant in-vitro cultures 

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



BMBF -  Shevchenko, Wendt, Smetanska, 2010-2011 

RESEARCH: ARTIFICIAL SEEDS  
encapsulated plant somatic embryos  

plant material   sprout culture 

bioreactor 
encapsulation 

artificial seeds 

6-
9 

m
m

 

Na-Alginat 
Layer 

Essential 
nutrients for 
sustainable  
germination 

Bio-
protectants 
(Gls, PheA) 

Plant tissue - 
embryo 



RESEARCH: EXTRACTION FROM EXUDATES 

cell wall        degrading enzymes  

Rapeseed                 Exudates  

ultrafiltration/  
reverse osmosis  

ÒGreen chemistryÓ 

milling  

Rapeseed meal  

enzyme        inactivation  

Homogenised slurry  

Enzyme reactor  

Oil, Hulls, Emulsion  

proteins, lipids, biocides, (4 th 
generation glucosinolates)  

centrifugation, separation  

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



RESEARCH: PERMEABILISATION 

High hydrostatic pressure  
. 

Electric current 

Chamber with plant material  

Polar 
electrode  
(positive) 

Polar electrode  
(negative) 

Pulsed electric fields  

ÒFood Technology and Ðprocess EngineeringÓ, DAAD, Benz -  Hunaefi, Saw, Smetanska, 2007-2012 



RESEARCH: PROCESSING 

Extraction  

Fermentation 

Molecular cooking  

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

Processing and anti-oxidative properties: 
-boiling  
- roasting 
- microwave treatment 
- vacuum drying 
- cutting 
- extracting 

Fresh-Cut  
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Iryna Smetanska, Prof. Dr.-Ing., Dr. agr. 
Christine Ludewig (office coordinator) 

Glucosinolates:  
Anja Kastell, Dipl.-Ing. (hairy roots) 

Zhenzhen Cai, MSc. Foodtech.  (exudates) 
Franziska Schlegel (aeroponics)* 

Anita Seifert (cell cultures)*  
Karen Wichardt (exudates)* 

Phenolics:  
Heidi Riedel, MSc. Agr. (cell cultures) 

Adel Mohdaly, MSc. Foodtech.  (by-products) 
Ahmed Abdelrahman, Dr.-Ing. (extraction) 

Oksana Sytar, Dr. biol. (by-products)   

Colors:  
Nay Min Saw, MSc. Biotech. (molecular cooking) 

Kavitha Ravichandran, MSc. Foodtech.  (fruits) 
Dase Hunaefi, MSc. Ing. (fermentation) 

Sweeteners:  
Yaroslav Shevchenko, Dr. agr. (sprouts) 

Alexandra Wendt (plants)* 
Ana GutiŽrrez (hairy roots)* 

Teaching:  
Nazim Gruda, PD., Dr. habil. agr. 

Inga Mewis, Dr. rer. nat.  

*Students; **Alumni Ð Prof. Dr. Omar Emam, Dr. Suy Ko, MSc. Alessandro Guappani, Dipl.-Ing. Onur KŸtŸk,  MSc. Markus 
Kaiser, Helena Matschke, Grischa Fuge, Nadja Sadow , Olivia Bšlke, Robert Mitchell 


