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Irradiation Overview

• First irradiation of food patent, 1905

• Approved in over 42 countries

• FDA approved for spices in 1983

• Organizations approving food irradiation
– American Medical Association

– American Dietetic Association

– American Council on Diet and Health

– F.D.A. 

– U.S.D.A. 

– U.S. Public Health Service

– Mayo Clinic

– Center for Disease Control and Prevention

– World Health Organization



What is irradiation? 
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Gamma rays=weightless packets of 
energy called “photons”



Source of Co-60 GAMMA RAYS 



Co-60 SOURCE RACK UNDER WATER
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E-Beam, X-Ray Irradiators



E-Beam/X-Ray



http://en.wikipedia.org/wiki/File:Spanishsmokedpaprika.jpg
http://upload.wikimedia.org/wikipedia/commons/f/f6/4_color_mix_of_peppercorns.jpg
http://en.wikipedia.org/wiki/File:Oregano-spice.jpg
http://en.wikipedia.org/wiki/File:Sesame-Seeds.jpg
http://en.wikipedia.org/wiki/File:Cumin-spice.jpg


How irradiation 
works
•Electron or gamma rays disrupt the 
DNA chain either destroying or 
preventing reproduction of the 
organism

How Irradiation Works



http://upload.wikimedia.org/wikipedia/commons/6/68/Staphylococcus_aureus%2C_50%2C000x%2C_USDA%2C_ARS%2C_EMU.jpg
http://upload.wikimedia.org/wikipedia/commons/3/32/EscherichiaColi_NIAID.jpg
http://upload.wikimedia.org/wikipedia/commons/b/b4/SalmonellaNIAID.jpg


Gamma Microbial Effectiveness

• D10 value
– D10 = the amount of irradiation required to generate a 1-log 

reduction  (measured in kGy)
– Typical pathogens 

• Expected microbial reduction
– Typical spice dose range is 5 to 30 kGy
– Typical microbial reduction target = 5-log or greater

• No residues



Effectiveness of Gamma

• Typical D10 values (Irradiation exposure for 1-log 
reduction
– E. Coli .2 to .44 kGy

– Salmonella .25 to .50 kGy

– Staphylococcus .25 to .60 kGy

• Typical dose range achieves 5-log reduction
– 5.0 to 30.0 kGy



Yeast/Mold Doses

• Yeasts 

– >10 kGy

• Molds

– >6 kGy



Physical Impact
• Surface color

– High dose exposure may have color 
implications to:

• Garlic 

• Onion

http://dermnetnz.org/dermatitis/plants/garlic.html
http://www.picsearch.com/info.cgi?q=onion&id=YBRyHM7YftkugziHuyQDjIpTyiRfEtbux3hsqO75doI


Operational Issues

• Energy Source
– Constant

• Density
– Cycle Times

• Dose Range
– Log Reduction

• Dose mapping
– Dose Range

• Min. Runs
– Efficiencies





Costs

• Cobalt-60/Sole Sourced 

• Canadian Currency



Summary

• Irradiation has been thoroughly tested

• Approved by several agencies and countries

• The process is clean, non-evasive, & no residues

• Tested dose ranges provide predictable 
microbial reductions
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