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SUPPORTING HOW SCIENCE WORKS



Pesticides and food
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Pesticides: are you bothered?

Activity sheet A – What amount of pesticide is safe?
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The acceptable daily intake (ADI) of a substance is the amount that may be eaten every day for a lifetime without harmful effects. 

Finding the acceptable daily intake (ADI)

Step 1 Scientists carry out a toxicology study where they feed different doses of the pesticide to laboratory animals over one to two years to find out how it affects the body.

Step 2 The results are plotted on a graph like the one below in order to find the highest dose at which no significant adverse effect on the animals is observed. This dose is assumed to be the 
safe level of the pesticide for those animals. It is called the No Observed Adverse Effect Level (NOAEL) dose. 

[image: image4..pict]Step 3 A ‘safe daily intake’ level (Acceptable Daily Intake (ADI)) for humans is worked out by dividing the dose, which had no effect in animals, by 100. This number includes two safety factors.... 

Another ‘safe intake’ level that scientists produce is the Acute Reference Dose (ARfD). The ARfD is the amount of a chemical that may be eaten at one meal or in one day without appreciable health risk. It is based on toxicology studies where different doses of the pesticide are fed to laboratory animals over 90 days. The No Observed Adverse Effect Level (NOAEL) dose obtained is again divided by a safety factor of 100. 

Questions

1
How do scientists find out the ‘No Observed Adverse Effect Level’ for a pesticide?


2
Use the graph to answer the following questions.


a

i 
What % response would be expected in animals not exposed to the pesticide? 
ii 
Why are these control animals necessary?


b
I
What dose of the pesticide has no observed adverse effect on the animals?



ii 
Why is this is dose level not applied directly to humans?
iii 
What is the ADI for humans for this pesticide?

3
a
What is the difference between the ADI (acceptable daily intake) and the ARfD 



(acute reference dose)?
 
b
Which intake protects someone with a ‘passion’ for strawberries, who likes to eat a 
     

 lot on summer picnics?



c
Which intake protects someone who is a vegetarian who eats spinach several times 
  

a week in quite large quantities?

In case humans respond differently to animals





In case some people are more sensitive than others





% Response





--- this line shows the % of untreated (control) animals who show this response without exposure to the chemical.





Safety factor 1





Safety factor 2





Finding No Observed Adverse Effect Level (NOAEL) dose








At this dose there are no observable harmful effects





Dose / mg/kg/day
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