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1 Overview 

1.1 Introducing DietaryBurdenCalculator 

 DietaryBurdenCalculator is based on a realistic dietary optimization scenario 
 A flexible database is included in DietaryBurdenCalculator 
 It is simple to use 
 DietaryBurdenCalculator represents a fully transparent process 

1.2 Installing DietaryBurdenCalculator 

Open Setup File and follow further instructions (see Annex II). 

2 Introduction 

The uptake of pesticides by fish and their resulting presence in fish products can occur following 
the ingestion of feed containing a pesticide residue. It is therefore necessary to evaluate residues 
in products of fish origin (EU Directive EC 1107/2009). Fish metabolism data can determine total 
residue levels and the chemical nature of residues in the edible tissues of fish exposed to 
pesticides. According to the working document on the Nature of Residues in Fish (European 
Commission, 2013), fish metabolism studies are required when pesticide use may lead to 
significant residues in fish feed, generally considered to be ≥ 0.1 mg/kg of the total diet. Fish in 
intensive aquaculture production systems are fed according to a maximum reasonably balanced 
diet (MRBD) approach. Therefore, the maximum dietary burden of a pesticide in fish feed needs 
to be calculated based on the formulation of MRBD, taking into account the specific residue 
values in all feedstuffs, based on supervised trials where available. The procedure described in 
the working document can only provide an approximation of the dietary burden in aquaculture 
diets. In practice, the MRBD should be calculated by linear programming to optimize the dietary 
burden estimates.  

3 Working with DietaryBurdenCalculator 

3.1 Start DietaryBurdenCalculator 

After installing and starting DietaryBurdenCalculator, you will see the startup window. For 
continuing the program press “START”. 
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You will now see the graphical user interface which is divided into three sections: The 
substances database (1), components (2) and optimization options (3). We will work our way 
from the left to the right. 
 
 

 
 

3.2 Obtaining help 

To bring up the help menu, press the help tab or F1 on your keyboard. The help menu opens in 
a separate window. Further information can also be obtained by pressing . 

3.3 Substances database 

In the left section, the substances database (1) can be found. Customize the substances 
database by following these steps. 
 
To Do this 
Add substances. Click on “Add substance” to bring up the 

database window. 
Edit residue values for selected substances. Click on “Edit” to bring up the database 

window and enter residue values. 
Copy a substance including all its entries. Click on “Copy” and the copied substance 

appears at the end of the list. 
Delete a substance from the list. Click on a substance to select it. Then press 

“Del”. 
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The substances database window offers the possibility to enter different classes of residue values 
(HR, HR-P, MRL, STMR, STMR-P). The residue values (mg/kg) are inserted in the right column. 
 
To Do this 
Change class of residue value Select a residue value class from the drop 

down menu. 
Change residue value. Enter residue value and press enter. 
 
To return to the user interface, press “Done” (after modifying a value class or value). 

3.4 Select components 

The middle section (2) is divided into two boxes: “Available components” and “Components in 
optimization”. 
The “Available components” box contains all components with a residue value greater than zero 
(based on entries in substances database) for the selected substance. 
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You can choose single or multiple components for optimization by following these steps. 
 
To Do this 
Get more information on the available 
components. 

Press the “Show details” button. 

Select all available components for 
optimization. Press   . 

Select individual components from the list of 
available components. 

Select the desired component for 

optimization. Press . Repeat for each 
component that you want to choose for 
optimization. 

Remove all selected components from 
optimization list. Press   . 

Remove individual components from the list of 
components selected for optimization. 

Select the desired component from the 

optimization list and press  . 
 

3.5 Optimization 

The “Options” section on the right (3) gives you different possibilities to calculate the maximum 
dietary burden. 
 

 
 
 
To Do this 
Select a fish species for which optimization 
should be conducted. 

Select between common carp and rainbow 
trout. Press “Optimize”. 

Consider the maximum reasonable balanced 
diet (MRBD) in optimization (See Chapter 3.7). 

Select “Maximum reasonable balanced diet”. 
Press “Optimize”. 

Add protein concentrate (PC) as additional 
feed component (uncontaminated). 

Select “Add fish meal as feed component 
(PC)”. Press “Optimize”. 

Add carbohydrate concentrate (CC) as 
additional feed component (uncontaminated). 

Select “Add starch as feed component (CC)”. 
Press “Optimize”. 

Add fat (F) as additional feed component 
(uncontaminated). 

Select “Add oil as feed component (F)”. Press 
“Optimize”. 

Include all possible scenarios in optimization. Select a fish species and press the “Optimize 
all scenarios” button. 
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Inclusion of additional feed components (uncontaminated) might be necessary in case the 
available/ selected components cannot be mixed in a way to reach the target composition of the 
test diet (depending on fish species) (See Chapter 4). 

3.6 Output 

Below the “Optimize” button, the calculated maximum dietary burden (in mg/kg) appears in a 
box. By clicking on the “Report” button, the report opens. It is divided into two sections, input 
and report. 
 

 
 
Input: 
Paragraph  Gives you information on Can be modified by 
Target content for selected 
fish species. 

Target composition of test 
diet (% dry matter) of 
selected fish species 

Choosing other fish species in 
optimization options. 

Maximum principal content of 
components in the diet. 

The maximum possible 
inclusion rate (%; no 
restrictions applied) of 
selected components in diet. 

Selecting maximum 
reasonable balanced diet 
(MRBD) in optimization 
options (see Chapter 3.7). 

Percent dry matter of 
components. 

Dry matter content of each 
selected commodity. 

- 

Substance residues in the 
components. 

Substance residues in each 
selected commodity. 

- 

Substance residues in the 
components. 

Substance residues (dry 
matter) in each selected 
commodity. 

- 
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Results: 
Paragraph  Gives you information on 
Maximum content dietary burden. Result of dietary burden calculation. 
Respective composition of the feed. Feed composition leading to the maximum 

dietary burden. 
Dietary load of substance caused by individual 
components. 

Percent contribution of each commodity to 
maximum dietary burden. 

 
To proceed, the following options are available. 
 
To Do this 
Create a pie chart. Click on “Draw pie chart”. 
Create a table. Click on “Convert into table”. 
Copy results into clipboard. Click on the “Copy into Clipboard” button. 
Print the results. Click on the “Print” button. 
Close the report. Press the “Done” button. 
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“Optimize all scenarios” gives you the following report: 
 

 
 

By clicking on the “Details” button, a report as previously described can be produced for each of 
the 16 scenarios. All scenarios are summarized in one report by clicking on “Open Full Report 
File”. 

The scenarios cover all possible combinations including addition of uncontaminated feed 
components (PC, CC, F) and the consideration of maximum inclusion rates for selected 
commodities (MRBD; see Chapter 3.7). 
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The following scenarios are available: 

Scenario Explanation 
1 Without PC, CC; F (only selected commodities)
2 Without PC, CC; F – maximum reasonable 

balanced diet (MRBD) with selected 
commodities 

3 Selected commodities plus uncontaminated 
fish meal (PC) with 75% protein, 5% lipid 

4 Selected commodities plus fish meal (PC) - 
maximum reasonable balanced diet (MRBD) 

5 Selected commodities plus uncontaminated 
starch (CC)  

6 Selected commodities plus CC - maximum 
reasonable balanced diet (MRBD) 

7 Selected commodities plus uncontaminated oil 
(F) 

8 Selected commodities plus F - maximum 
reasonable balanced diet (MRBD) 

9 Selected commodities plus fish meal and CC  
10 Selected commodities plus fish meal and CC - 

maximum reasonable balanced diet (MRBD) 
11 Selected commodities plus fish meal and F 
12 Selected commodities plus fish meal and F - 

maximum reasonable balanced diet (MRBD) 
13 Selected commodities plus CC and F 
14 Selected commodities plus CC and F - 

maximum reasonable balanced diet (MRBD) 
15 Selected commodities plus fish meal, CC and F 
16 Selected commodities plus fish meal, CC and F 

- maximum reasonable balanced diet (MRBD) 
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3.7 Consider maximum reasonable balanced diet (MRBD) 

To open the list of feed components, pull down the ”Edit” menu and select “Feed 
components”. The list of feed components opens. 
 

 
 
The table contains information on the protein content (CP, % of dry matter), lipid content (CL, 
% of dry matter) and dry matter (%) of each plant derived feed commodity. The last two 
columns contain maximum inclusion rates for the commodities used in carp and trout diets. By 
selecting maximum reasonable balanced diet (MRBD), the limits of selected commodities listed 
here are considered. 
 
To Do this 
Delete a record. Click on “Del Record”. 
Add a new record. Click on “New Record”. 
Print the list of feed components. Click on “Print”. 
Copy the list to clipboard. Click on “Copy to Clipboard”. 
Save changes. Press “Save”.  
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4 Example 

A new substance (Substance B) is added to the substances database by pressing “Add 
substance”. 
 

 
 
In the substances database, a STMR-P value of 0.9 mg/kg is inserted for potato protein. Then the 
database is closed by pressing “Done”. 
 

 
 
Now, the new substance (Substance B) is listed and only one component with a residue value 
higher than zero (potato protein) is available. 
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Potato protein is selected for optimization and the “Optimize” button is pressed. 
 

 
 
A new window opens with the following comment: 
 

 
 
In the optimization options, additional uncontaminated components have to be added to the 
diet otherwise no maximum dietary burden can be calculated. Because protein is sufficiently 
provided by potato protein as single component, starch and oil have to be added to the diet to 
reach the target composition for the selected fish species. Now a maximum burden of pesticide 
residues can be determined. 
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By pressing the “Report” button, input and results can be viewed. 
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Contact information: 
 

Email: dietary.burden@ime.fraunhofer.de 
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6 Annex I: Mathematical Background 
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7 Annex II: Installation of DietaryBurdenCalculator 
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