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Table 1 Treatments of study

Fried at 170 °C for 4 min
Fried at 150 °C for 2 min

Fried at 170 °C for 2 min Cl1

C2
C3

Row Description Code
1 Microwave pretreatment at (2W/g for 10 min) and fried at 170 °C for 2 min M1
2 Microwave pretreatment at (2W/g for 10 min) and fried at 170 °C for 4 min M2
3 Microwave pretreatment at (2W/g for 10 min) and fried at 150 °C for 2 min M3
4 Microwave pretreatment at (2W/g for 10 min) and fried at 150 °C for 4 min M4
5 Microwave pretreatment at (SW/g for 15 min) and fried at 170 °C for 2 min M5
6 Microwave pretreatment at (SW/g for 15 min) and fried at 170 °C for 4 min M6
7 Microwave pretreatment at (SW/g for 15 min) and fried at 150 °C for 2 min M7
8 Microwave pretreatment at (SW/g for 15 min) and fried at 150 °C for 4 min M8
9
10
11
12

Fried at 150 °C for 4 min

C4
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Table 2 Effects of microwave pretreatment, frying time and temperature on oil uptake (dimensionless)

QOil uptake (%) Description Code
5.12+0.03¢ Microwave pretreatment at (2W/g for 15 min) and fried at 170 °C for 2 min M1
5.14+0.03° Microwave pretreatment at (2W/g for 15 min) and fried at 170 °C for 4 min M2
5.35+0.04¢ Microwave pretreatment at (2W/g for 15 min) and fried at 150 °C for 2 min M3
5.45+0.03¢ Microwave pretreatment at (2W/g for 15 min) and fried at 150 °C for 4 min M4
3.78+0.04' Microwave pretreatment at (SW/g for 10 min) and fried at 170 °C for 2 min M5
4.38+0.04" Microwave pretreatment at (SW/g for 10 min) and fried at 170 °C for 4 min M6
4.63+0.03¢ Microwave pretreatment at (5W/g for 10 min) and fried at 150 °C for 2 min M7
4.76+0.04 Microwave pretreatment at (SW/g for 10 min) and fried at 150 °C for 4 min M8
5.51+0.03¢ Fried at 170 °C for 2 min Cl
5.58+0.02" Fried at 170 °C for 4 min C2
5.60+0.03" Fried at 150 °C for 2 min C3
6.12+0.02° Fried at 150 °C for 4 min C4

Different letters indicate significant difference between means at P<0.05
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Table 3 Effects of microwave pretreatment, frying time and temperature on acrylamide content

Acrylamide (ppb) Description Code
9.88+0.05" Microwave pretreatment at (2W/g for 15 min) and fried at 170 °C for 2 min M1
7.32+0.04¢ Microwave pretreatment at (2W/g for 15 min) and fried at 170 °C for 4 min M2
11.71+0.04° Microwave pretreatment at (2W/g for 15 min) and fried at 150 °C for 2 min M3
9.93+0.05" Microwave pretreatment at (2W/g for 15 min) and fried at 150 °C for 4 min M4

<4/67+0.00" Microwave pretreatment at (SW/g for 10 min) and fried at 170 °C for 2 min M5
<4/67+0.00" Microwave pretreatment at (SW/g for 10 min) and fried at 170 °C for 4 min M6
<4/67+0.00" Microwave pretreatment at (SW/g for 10 min) and fried at 150 °C for 2 min M7
<4/67+0.00" Microwave pretreatment at (SW/g for 10 min) and fried at 150 °C for 4 min M8
17.74+0.04° Fried at 170 °C for 2 min Cl
18.4940.03" Fried at 170 °C for 4 min C2
12.03+0.02 Fried at 150 °C for 2 min C3
15.39+0.03° Fried at 150 °C for 4 min C4

Different letters indicate significant difference between means at P<0.05
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Deep frying is one of the most common operations used in food processing.
But it is necessary to use methods to reduce the oil uptake and prevent the
formation of toxic substances such as acrylamide, while maintaining the
desired features. Accordingly, in the present study, the effect of microwave
pre-treatment with the power of 2 and 5W / g and in 15 and 10 minutes
respectively, on the amount of oil uptake and the amount of acrylamide
formation in fried carrot pieces was investigated at two temperatures of 150°C
and 170°C and in 2 and 4 minutes duration. According to the results, at all
temperatures, with increasing of the frying time, the amount of oil and the
acrylamide formation increased in all samples, but at the same frying times,
control samples had higher oil uptake and acrylamide formation compared to
the pre-treated samples. According to the investigations, the highest oil uptake
and the highest amount of acrylamide formation were respectively measured
in the samples fried at 150°C in 4 min (6.12%), and the fried samples at 170°C
and in 4 min (18.49 ppb). However, the lowest amount of oil uptake and
acrylamide formation in microwave pre-treated samples (with SW/g power in
10 minutes) and samples fried at 170°C in 2 minutes were respectively
(3.78%) and (<4.67 ppb).
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