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OUTLINEOUTLINE

� Sources of acrylamide exposure

� Monitoring of acrylamide levels

� Preliminary survey in the Slovak and Czech 
Republics

� Focus on high school students

� Mitigation efforts

MoniQAMoniQA, 8 , 8 -- 10 10 JuneJune, 2010, , 2010, KrakowKrakow, , PolandPoland



SOURCES OF ACRYLAMIDE SOURCES OF ACRYLAMIDE EXPOSUREEXPOSURE

� Occupational exposure  ⇒⇒⇒⇒ 30 µg/m3 (EFSA 2005) 

� Cosmetics ⇒⇒⇒⇒ 100 µg/kg (EC 2002) 

� Drinking water ⇒⇒⇒⇒ 0.1 µg/kg (EC 1998) 

� Packaging materials ⇒⇒⇒⇒ 10 µg/kg (EC 2002) 

� Smoking ⇒⇒⇒⇒ 1 – 2 µg AA per one cigarette

� FOODS 

Ciesarová Z.: Minimization of acrylamide content in food. Chemické Listy, 2005, 99(7), 483-491

Estimated acrylamide exposure from foods (FAO/WHO 2002): 

1-2 µg AA/kg bw/day – average consumers

4 µg AA/kg bw/day – high consumers

99th percentil = 5.1 µg AA/kg bw/day 
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COSMETICS

31.8%
FOODS

SOURCES OF ACRYLAMIDE SOURCES OF ACRYLAMIDE EXPOSUREEXPOSURE

SMOKING

22.7%

FOODS

45.4%

DRINKING 

WATER

0.2%
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MONITORING OF ACRYLAMIDE LEVELS
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MONITORING OF ACRYLAMIDE LEVELS
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FOODS AS A SOURCE OF ACRYLAMIDE INTAKE

Cereal-based foods: 
bread, extruded bread, 

rolls, toasts

11 22 Sweet snacks: 
gingerbreads, honey 

cakes, wafers, 
biscuits, baby 

biscuits, muesli bars, 
breakfast cereals, 

chocolate, chocolate 
spreadspread

33
Salty snacks: 

potato crisps, salty 
sticks, crisp breads, 

corn puffs

44

Potato-based foods: 
French fries, baked 

potatoes, potato 
pancakes

55

Drinks: 
coffee, coffee 

substitutes, cocoa, 
hot chocolate
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FoodsFoods withwith higherhigher content of content of acrylamideacrylamide

Foodstuffs

Acrylamide content 

[μg/g]

Intake of acrylamide 

[μg/g]

Min Max Min Max

Bread 0.005 0.162 0.457 10.623

Extruded bread 0.005 0.916 0.014 2.378

Rolls, French bread 0.018 0.500 2.364 65.667

Toast, roasted toast 0.030 3.200 0.393 41.935

Foodstuffs

Acrylamide content 

[μg/g]

Intake of acrylamide 

[μg/g]

Min Max Min Max

Icing gingerbread 0.005 0.698 0.042 5.888

Honey Cakes 0.401 0.132

Wafers filled 0.071 0.101 2.112 3.005

Baby biscuits 0.005 0.024 0.026 0.124Toast, roasted toast 0.030 3.200 0.393 41.935

Pastry 0.005 0.278 0.051 2.316

French fries 0.005 1.407 0.091 25.719

Baked potatoes 0.023 0.445

Potato pancakes 0.531 0.692 1.929 2.513

Potato chips 0.005 4.108 0.075 61.768

Crisp breads 0.030 3.200 0.089 9.457

Salty snacks (sticks etc.) 0.005 0.896 0.047 8.489

Corn puffs 0.005 0.032 0.016 0.101

Gingerbread stuffed 0.005 1.582 0.025 7.849

Sweet biscuits 0.016 2.561 0.608 97.349

Muesli bars 0.005 0.070 0.028 0.397

Breakfast cereals 0.005 1.346 0.046 8.159

Coffee 0.175 3.025 1.094 18.909

Coffee substitutes 0.050 0.070 0.052 0.072

Cocoa 1.203 3.711

Hot chocolate 0.032 0.110

Chocolate 0.017 0.257

Chocolate/ chocolate-

nut spread
0.017 0.070
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Survey of consumption habits
in the Slovak and Czech Republics

QUESTIONNAIRE: standardized interview with partially open questions

285285
RESPONDENTS 237237 4141

othersothers: : 
77

6969 216216
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CONTRIBUTION OF FOOD CATEGORIES TO THE 
DAILY INTAKE OF ACRYLAMIDE - GENDER

Cereal 
foods

25,05%

Drinks
8,52%

Women
Men Drinks

6.36%

Cereal 25,05%

Potato 
foods
5,53%

Salty 
snacks
11,44%

Sweets
49,47%

Sweets
28.93%

Salty 
snacks
25.30%

Potato 
foods
8.03%

Cereal 
foods

31.38%
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HUMAN EXPOSURE OF ACRYLAMIDE DEPENDING 
ON THE AGE OF CONSUMERS
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20 years

Salty 
snacks 
10.61%

Sweets 
59.36%

Drinks 
4.31%

Cereal 
foods 

21.27%

Potato 
foods  
4.46%

21 - 30 years

Salty snacks 

Sweets 
39.50%

Drinks 
7.81%

Potato 
foods 7.55%

Cereal 
foods 

26.24%

CONTRIBUTION OF FOOD CATEGORIES TO THE 
DAILY INTAKE OF ACRYLAMIDE - AGE

18.90%

31 - 40 years

Salty 
snacks 
8.78%

Sweets 
27.43%

Drinks 
14.05%

Potato 
foods 
5.56%

Cereal 
foods 

44.18%

41 - 50 years

Sweets 
37.37%

Cereal 
foods 

36.84%

Drinks 
15.65%

Potato 
foods 
5.45%Salty 

snacks 
4.69%

50 years or more

Salty 
snacks 
8.35%

Sweets 
22.52%

Drinks 
22.59%

Potato 
foods 
6.37%

Cereal 
foods 

40.18%
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HUMAN EXPOSURE OF ACRYLAMIDE DEPENDING 
ON THE MAIN MEALS DURING A DAY
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP

Drinks 

6.82%

Drinks

7.55%
Cereal foods

Boys X Girls
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Salty snacks 

17.88%

Sweets 
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Potato 

foods 8.16%

Cereal foods 
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Salty snacks

23.77%
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP

Cereal 

foods 

38.07%

Drinks 

21.43%

Hot 
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Potato 
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Wafers and baby 

biscuits 8.68%

Extruded 
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP

Drinks 

10.89%

Sweets 

10.60% Cereal foods 

45.27%
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP

Hot 
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP
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Human exposure of acrylamide depending on the main daily meals
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FOCUS ON HIGH SCHOOL STUDENT GROUPFOCUS ON HIGH SCHOOL STUDENT GROUP

yes

19.05%

I don't know

2.04%

Have you already heard about acrylamide?
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19.05%

no

78.91%



WAY OUTWAY OUT

Human 

by appropriate adjustment
of dietary habits 

consumers

consumers
Human 

exposure
of acrylamide

can be reduced 

manufacturers

by applications of available and 
validated methods of acrylamide
elimination during the processing 
of food products and their raw 
materials 

consumers

manufacturers
better communications



AGRONOMICAL: RECIPE: PROCESSING: FINAL 

CIAA Acrylamide Toolbox
(update: February 2009)

ELIMINATION  EFFORTS

AGRONOMICAL:

�Asparagine
�Sugars

RECIPE:
�Raising
agents*
�Improvers
�pH
�Ingredients
�Dilution
�Rework

PROCESSING:
�Thermal input
�Moisture control
�Fermentation
�Pre-treatment
�L-asparaginase

FINAL 
PREPARATION:

�Colour endpoint
�Texture/Flavour
�Storage
�Houshold preparation
�Consumer guidance
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Pečivárne Sereď Sedita

Adopting of  mitigation tools

0
100
200
300
400
500

ac
ry

la
m

id
e 

(µ
g/

kg
)

Asparaginase, substitution of HFGS

MoniQAMoniQA, 8 , 8 -- 10 10 JuneJune, 2010, , 2010, KrakowKrakow, , PolandPoland



Bread mix producer
Mäspoma

Adopting of  mitigation tools
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Adopting of  mitigation tools
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T H I S  W O R K  W A S  S U P P O R T E D  B Y  T H E  
S L O V A K  R E S E A R C H  A N D  D E V E L O P M E N T  

A G E N C Y  U N D E R  T H E  C O N T R A C T  N O .  C O S T -

THANK YOU FOR YOUR 
ATTENTION!

A G E N C Y  U N D E R  T H E  C O N T R A C T  N O .  C O S T -
0 0 1 5 - 0 6  A N D  I S  T H E  R E S U L T  O F  T H E  

P R O J E C T  I M P L E M E N T A T I O N  
" E S T A B L I S H M E N T  O F  A  H I T E C H C E N T R E  F O R  

R E S E A R C H  O N  F O R M A T I O N ,  E L I M I N A T I O N  
A N D  A S S E S S M E N T  O F  C O N T A M I N A N T S  I N  
F O O D "  S U P P O R T E D  B Y  T H E  R E S E A R C H  &  

D E V E L O P M E N T  O P E R A T I O N A L  P R O G R A M M E
F U N D E D  B Y  T H E  E R D F .
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