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Acrylamide

IARC Group 2A

‘acrylamide is probably carcinogenic to humans’

Asparagine Carbonyl groups Acrylamide

Maillard reaction

T>100°C
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Acrylamide in Bakery Products

High asparagine 
content of cereal 

flours!!

‘ALARA’ 
approach 

Benchmark level 350 µg/kg
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Acrylamide 
Reduction Strategies

7th
 IN

TERNATIO
NAL 

FOOD S
AFETY C

ONGRESS



Asparaginase 
for Mitigation of Acrylamide

One of the most promising acrylamide mitigation strategies
Effectiveness depends on pH, water activity, temperature etc. 7th
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The aim of the 
study

• Testing the effectiveness of 
asparaginase in acrylamide 
mitigation

• in the dough of different bakery 
products

• by changing the processing 
conditions 

• without affecting the quality 
parameters of the products
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Experimental Design

Creaming method

All in one method

Rotary molded biscuit dough  
Wire cut cookie dough

Rotary cut biscuit dough
Rotary cut cracker dough
Wafer batter

Enzyme dosage (1000-12000 ASNU)
Addition of dough resting period (RT)
Dough resting time & temperature (15-30 min, 25-37°C)
Mixing speed & mixing time (MS x MT)
Change in the mixing procedure (MPC)

Bakery products

Processing parameters tested

Dough shaping

Baking 
(210-230 °C for 8-9 min)

Cooling

pH
water activity

asparagine

spread ratio
color

acrylamide
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Results

• 96% acrylamide reduction 
• Increasing enzyme concentration (effective)
• Addition of 15 min resting time (effective but less)

Rotary cut 
biscuit dough 

aw 0.85
pH 8.50
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Results

• Any of the applications are effective 

Rotary molded 
biscuit dough 

aw 0.70
pH 7.55
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Results

• 54% acrylamide reduction
• Increasing enzyme concentration (effective)
• Addition of 15 min resting time or change in mixing procedure (not significant)

Wire cut 
cookie dough

aw 0.74
pH 7.47
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Results

• 80% acrylamide mitigation in rotary cut cracker dough
• Increased enzyme concentration (effective)
• 97% asparagine reduction in wafer batter

Rotary cut 
cracker dough

Wafer batter

aw 0.92
pH 7.91

aw 0.97
pH 6.99
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Results

No significant change 
(p>0.05) in L*a*b* 

values & spread ratio 
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Conclusion

Acrylamide mitigation of 54-96% is possible.

Increasing enzyme dosage and applying 15 min of 
dough resting are the most effective applications.

aw>0.75 is required for an effective acrylamide 
mitigation. 

No change in quality characteristics.

Asparaginase application is promising for bakery 
products depending on the type of the product.
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For further information & details…
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THANK YOU
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