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Effect of hydrocolloids on reduction of acrylamide in potato chips
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Abstract

Acrylamide, a carcinogenic agent for human beings, is occasionally found in foods. It could be found in
fried and baked foods, especially potato chips and French fries. The chemical is derived from the Maillard
reaction during food processing steps. Moreover, acrylamide can occur from lipid transformation. The objective of
this work was to investigate the effect of hydrocolloids on reducing of acrylamide content in potato chips. Three
hydrocolloids: sodium alginate, carboxymethylcellulose (CMC), and carrageenan were selected for this study.
Potato slices were immersed in a hydrocolloid solution at different concentrations [0.05, 0.5, 1, and 3% (w/v)] for
6 min, and subsequently fried at 170°C for 4 min. Acrylamide in the samples were extracted by NaCl solution,
derivatized by bromination and analyzed by Gas chromatography-Electron capture detector (GC-ECD).
The results showed that the acrylamide content in potato chips was reduced by 46-63% after immersing potato
slices in sodium alginate solution, by 20-63% in the carboxymethylcellulose solution and by 10-60% in the
carrageenan solution. Therefore, hydrocolloids could decrease acrylamide content in potato chips. However,
sensory evaluation of panelists indicated that treated potato chips was less acceptable than the control.
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Table 1  Chemical composition of fresh potato

Composition Fresh potato
Lipid (% dry basis) 0-0.45
Protein (% dry basis) 2.37-3.77
Crude fiber (% dry basis) 3.55-3.98
Ash (% dry basis) 3.87-4.55
Glucose (ug/g of potato) 1.28-2.35
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Table 2  Reduction of acrylamide formation in potato chips treated with hydrocolloid solutions

Hydrocolloids solution Concentration %(w/v) Acrylamide reduction (%)
Control 0
Sodium alginate 0.05 46 +1.2
Sodium alginate 0.5 49+2.0
Sodium alginate 1 57+ 0.9
Sodium alginate 3 63+0.9
Carboxymethylcellulose 0.05 20+ 1.5
Carboxymethylcellulose 0.5 51+1.0
Carboxymethylcellulose 1 59+1.7
Carboxymethylcellulose 3 63 +1.2
Carrageenan 0.05 10+£1.8
Carrageenan 0.5 40+1.4
Carrageenan 1 52+1.4

Carrageenan 3 60+ 1.3
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Table 3  Sensory scores of potato chips treated with hydrocolloid solutions

Tastes

Concentration Texture Overall
Hydrocolloid solution
% (w/v) (Crispness) o appraisal Color
Potato Salt Rancidity

Control 7.046 14.29U O.230 1.27U 8.07u 13.65b
Sodium alginate 0.05 7.9OWu 14.04au O.29w 0.466 7.1OU_ 11.84U
Sodium alginate 0.5 8.00m 14.04du O.SOdU O.44d 7.6OL 11.52u
Sodium alginate 1 8.30ww 13.836 0'54‘9 O.SOd 7.12u 11.27U
Sodium alginate 3 8.505_‘ 13.70d 0.599 0.536 6.15a 9.75a
Carboxymethylcellulose 0.05 7.84mu 1 3.99du O.286U O.29d 7.O5U 11 .52u
Carboxymethylcellulose 0.5 8.38um 1 3.940u 0.32U O.39d 7.33UL 11 .46U
Carboxymethylcellulose 1 8.425‘ 1 3.97w O.41W 0.390 7.1 7U 11 .23U
Carboxymethylcellulose 3 8. 65 13.72d O.51m O.466 6.40d 10.06d
Carrageenan 0.05 7. 40 13.726 O.29du 0.31% 7.08u_ 1 1.44U
Carrageenan 0.5 7.79 13.73d O.32U 0.35d 7.4OUb 11 .33U
Carrageenan 1 7.99m 13.77d 0. 39 O.43d 7.22U 11.18u
Carrageenan 3 8.53w 13.886 0. 46 O.49d 6.40d 10.25d

Different letters in the same column indicate significant difference (p<0.05)
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