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INFECTIOUS DISEASES 

Cause of death Deaths 2002 % of all deaths Deaths 1993 

All infectious diseases 14.7 mil. 25.9% 16.4 mil. 

1 
Lower respiratory 

infections 
3.9 mil. 6.9% 4.1 mil. 

2 HIV/AIDS 2.8 mil. 4.9% 0.7 mil. 

3 Diarrheal diseases 1.8 mil. 3.2% 3.0 mil. 

4 Tuberculosis 1.6 mil. 2.7% 2.7 mil. 

5 Malaria 1.3 mil. 2.2% 2.0 mil. 

6 Measles 0.6 mil. 1.1% 1.1 mil. 

7 Pertussis 0.29 mil. 0.5% 0.36 mil. 

8 Tetanus 0.21 mil. 0.4% 0.15 mil. 

9 Meningitis 0.17 mil. 0.3% 0.25 mil. 

10 Syfilis 0.16 mil. 0.3% 0.19 mil. 

11 Hepatitis B 0.10 mil. 0.2% 0.93 mil. 



BACTERIA - HISTORY 

 1676 - van Leeuwenhoek microscope 

 1905 – Nobel Prize Robert Koch 

 Koch's postulates 

 2005 – Nobel Prize Warren a Marshall 

 Helicobacter pylori 



BACTERIA 

 Adult human 

 100 000 000 000 000 (1014) our own cells 

 100 000 000 000 000 (1014) bacterial cells in our body 

 1 000 000 000 000 (1012) bacterial cells on our body 

 10115  scrabble combinations 

 10 cells E. coli O157:H7 

 

 



NEW ANTIMICROBIALS IN FOOD AND 

AGRICULTURE??? 

 Risk of infection 

 Consumers fear 

 Postharvest loses 

 Food decay 

 Toxicity of pesticides and 

preservatives 

 Resistence to pesticides 

and preservatives 



PLANT BASED COMPOUNDS 

 Major part of carbon bound in primary 

metabolites 

 Among 300 000 higher plants – only 5% 

chemically investigated 

 150 000 compounds 

 Adaptation to environmental factors 



HOW TO FIND ACTIVE COMPOUND 

 Screening of crude 

extracts 

 Bioassay guided 

fractionation 

 Single compound 

 Synergy 

 1+1=2    Additive 

 1+1=5    Synergy 

tests 

tests 

tests 

BUT HOW TO FIND THIS PLANT???  



SPICES 

 Why „some like it hot“? 

 Taste is not the reason 

 Bioactivity of spices 

 Antimicrobial 

 Antioxidant 

 Insecticidal or repellent 

 ESSENTIAL OILS 

 



STRATEGIES FOR FOOD – DIRECT ADDITION 

 Antibiotics MIC 0,01 – 10 µg/ml 

 Most plant antimicrobials high MIC 

 MIC 100 – 1000 µg/ml 

 150 compounds MIC < 64 µg/ml 

 Some < 1 µg/ml  

 Diallyltetrasulfid from garlic 

 



STRATEGIES FOR FOOD – HURDLE PRINCIPLE 

 Combination of 

different techniques 

 Water activity 

 pH 

 Temperature 

 Modified atmosphere 

 Together with plant base 

preservatives 

 Lower doses 

 Lower adverse effects 

 

 

 



LOT OF RESEARCH…. 

• 6000 papers* on 

antimicrobial 

activity of EOs so 

far (WOS) 

• First paper 1945  
 (Cavallito et al.) – allicin 

 

 

 

 Cavallito ,C.J., Bailey, J.H., Buck, J,S. (1945). The antibacterial principle of allium-sativum  3. Its precursor and essential oil of 

garlic. Journal Of The American Chemical Society, 67(6): 1032-33 

*Search string: "essential oil" and (antibacterial or antifungal or antimicrobial) 



SCIENCE VS. PRACTICE 

 ’’ethno-technology’’ examples 

 hanging horseradish root in wine cask –Moravian 

wine cellars (personal commun.) 

 meat wrapped in horseradish leaf (my 

grandmother, not published) 

 virtually every culture (spices, burning, 

aromatherapy) 

 



SCIENCE VS. PRACTICE 

 Lot of patents 

 First commercial examples 

 Antimicrobial „marinades“ 

for meat 

 Antimicrobial packaging 

 Modified atmosphere 

 Our projects 

 Vapours 

 Encapsulation 

 Combinations 

 Vacuum 

 High temperature 

 

 



THANK FOR ATTENTION!!! 

 And remember… 


