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PP13 POSTER /T9 -4

Effect of dry-heat treatment on acrylamide and
HMF formation in maize flour

Sari¢ Beka', Giirsul Aktag IsiP, Zili¢ Sladana ", Simi¢ Marijana’, Nikoli¢ Valentina', Gékmen VuraP
'Maize Research Institute "Zemun Polje”, Department of Food Technology and Biochemistry,
Belgrade, Serbia,

“Food Qualty and Safety (FoQuS) Research Group, Department of Food Engineering,

Hacettepe University, Ankara, Turkey
* 52 mnzp.rs

Thermal treatments have numerous applications as valuable tools for extending the shelf-ife of flour by Inactivating en-
zymes and reducing moisture content [1]. Besides the biological effects, the dry-heat process has a significant impact on
the techno-functional, nutritional properties as well as bloactive compounds of flour [2]. However, during different thermal
treatments, many potentially harmful compounds could be formed through the Madlard reaction. Recently, two heat-in-
duced contaminants have gained much Interest: acrylamide and HMF [3]. HMF forms as a result of the dehydration of
hexose sugars or the Malllard reaction during heating [4]. while acrylamide in foods s formed via the Madlard reaction from
free asparagine in the presence of carbonyl compounds such as reducing sugars during thermal processes. The present
study aimed to evaluate the effects of the thermal treatment at different temperatures: 100, 125, 135, 150, and 165°C,
on the HMF and acrylamide formulation, as well as the antioxsdant capacity of maize flours. The expenmental material
consisted of three maze hybrids with different colours and kemnel types (white-standard, yellow and blue-popping). Maize
samples were ground on a lab mill to a fine powder (<500pum) and flour samples were evenly spread thinly on a glass plate
and thermally treated for 1 h in a ventilation oven Memmert UFSS. In order to evaluate the effect of dry-heat treatment on
the HMF and acrytamide formulations and antioxidant activity of maze flours all the results were compared with those of

non-treated flours as a control. As we expected, no HMF was detected in untreated flour and the content of HMF increased
with the rising of the applied temperature. The content of HMF ranged from 2.93 to 207.60 pgkg, 2.03 to 113.62 pgikg
and 2.60 to 185.26 pg/kg In white, yellow and blue maize fiours, respectively. Our results demonstrated a maximum HMF
level at 165°C In the white maize sample (207.60 pg/kg), which was higher by approximately 10% and 45% than the level
measured in the blue and yellow maize samples, respectively. The acrylamide ranged from 41.00 to 840.66 pgkg. 31.40 10
666.70 pg/kg and 56.75 to 953.96 pg/kg In white, yellow and blue maize flour samples, respectively. It was observed that
the dry-heat treatment of all the investigated products at higher temperatures produced slightly more acrylamide concen-
trations. No acrylamide was detected In untreated flour, as well as in maize flours heated at 100°C. The antioxidant capacity
ranged from 10.05 to 13.32, 15.89 to 18.15 and 20.51 to 24.03 mmol Trolox Eqkg in white, yellow and bive maize flour,
respectively. Dry-heat treatment had a significant effect on the maize flour colour parameters and the results of the param-
eters L*, 8", and b* indicated that the flour showed a darkening and browning effect as the dry-heat treatment temperature
Increased. Browning also Iindicates the formation of melanoidins as the end-product of the Malllard reaction, which confirms
the maximum value of antioxidant capacity at a temperature of 165°C. All results showed that dry heat treatment Increases
antioxidant capacity with increasing iemperature, but also increases HMF and acrylamide. However, due to the different
kemel structures of the used maize genotypes and the inter-relations between chemical compounds within the food matrix,
the overall impact of dry-heat treatments was not completely elucidated.
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