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Abstract

The continuous deep frying of food materials leads thermal and oxidative degradation of oil which has significant effects on the quality and safety of fried foods. This study involved continuous deep frying of cassava chips in palm oil (PO) at 180 °C for 80 frying cycles. Subsequently oil samples and chips were collected at every 20th frying cycle. The oil samples were categorised as POF (Fresh), PO1 (1st cycle), PO20 (20th cycle), PO40 (40th cycle), PO60 (60th cycle) and PO80 (80th cycle). The fried cassava chips obtained in the respective cycle were labelled as PCF01, PCF20, PCF40, PCF60, and PCF80. The moisture content of cassava chips (PCF) was found to be below 2-3 % which significantly corelates with hardness and crispiness in chips using TPA. The whiteness index (41.21) of PCF60 indicated the golden-brown color with decreased a* (4.24) and increased b* value (23.79) in cassava chips at 60th frying cycle. The stereomicroscopic analysis of cassava chips provided insights into crust formation and micropore distribution, which depicts the internal structural changes occurred during deep frying. The fatty acid composition and oil quality index were assessed by GC-MS revealed the formation of saturated fatty acid by breakdown of linoleic acid. The HPLC analysis of acrylamide and Hydroxy Methyl Furfural (HMF) indicates a substantial increase in their concentrations with increasing frying cycles. At the 80th frying cycle, PO exhibited HMF and acrylamide contents of 17.100 µg/L and 2.507 µg/L, respectively, whereas PCF showed markedly elevated levels of 4984.3 µg/L and 3.001 µg/L. The accumulation of these thermal degradation products was strongly associated with prolonged frying at 180 °C and coincided with the formation of total polar compounds exceeding 25%, indicating significant deterioration of the frying oil. Thus, the results exhibits that the accumulation of toxic compounds during continuous frying in palm oil from 1st to 80th frying cycles, may significantly affect both the safety and quality attributes of cassava chips.
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