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Effects of Three Traditional Heat Processing Methods on the Physicochemical Properties
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Abstract: Cassava (Manihot esculenta Crantz) is one of the three major potato crops in the world. Consumption of
cassava necessitates thermal processing, and the impact of such processing on the physicochemical and structural

characteristics of cassava remains unknown. In this paper, three traditional thermal processing methods (boiling,



steaming and deep-fying) were used to heat-treat cassava, The physicochemical properties (chemical composition,
pasting properties, thermal properties) and structural changes (microstructure, long-range ordering, and short-range
ordering) of the of processed cassava and untreated cassava was characterized by Scanning electron microscopy,
Fourier transform infrared spectrometry, X-ray diffractometer, and differential thermal scanning calorimetry. The
findings indicated a significant reduction in the total starch content of cassava following diverse heat treatments,
accompanied by a notable increase in amylose content. The relative crystallinity and short-range ordering of starch
in cassava decrease, with a 74.35% decrease in crystal structure after frying and a 65.2% decrease in crystal structure
after steaming. The effect of heat treatment on the gelatinization characteristics of cassava is significant: after heat
treatment, the peak viscosity and disintegration value show an overall upward trend, while the gelatinization
temperature significantly decreases, Boiling and steaming treatments resulted in a 49.67% and 43.98% increase in
recovery value, respectively, while frying treatment decreased by 25.25%. There were no significant differences
observed in the thermal properties and infrared spectrum groups among cassava samples that underwent different
heat treatments. Generally, steam treatment exhibited minimal damage to the crystal structure of starch in cassava,
boiling treatment enhanced its gel formation and susceptibility to aging while frying treatment demonstrated superior
thermal stability, The results can serve as a theoretical reference for selecting appropriate heat processing methods
for cassava in food applications and designing a variety of cassava products.
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Table 1 The basic components of cassava powder prepared after different heat processing methods
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fi6- 6,410,420 0,300,028 0.7620.05¢ 2164139 28.47+0.23"
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Fig.1 Cassava microstructure after different heat processing methods
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Fig.2 Gelatinization curves of cassava powder prepared after different heat processing methods
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Table 2 Gelatinization characteristics of cassava powder prepared after different heat processing methods

amTHA  TERE HHEHE W i PRI ol f AT
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P 416533£167.11°  13R7.67439.93°  2777.67+£129.56° 23250042307 937.33+£17.04° 50,1540.00°
piiif i 3311.33+55.08" T68.00+11.53¢ 2543.33446.76" 1267672316 499.67+12,70° 50.13+0.03"

i FFlsETFAAEFERERREE (P0.05) .
LA KBATEH
B3 ARG EERFMAEE XRD T E, REHEMAEE 20 4554 15°,

23°4b e, TE 17°F 18t EE R EME, A A MEREH, S ARMINTEESE,
AT B e B A (b . KB SR AN ARG E 170G SR W, 10 &8 i 4 &b 2 09 A
Frifwg A, RUREEARMANLTTOAESHUEBES, R T EERKE. KL
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Fig .3 X-ray diffraction of cassava powder prepared after different heat processing methods
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Fig .4 Fourier near-infrared spectra (A) and deconvolution spectra (B) of cassava powder prepared after different heat
processing methods
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Table 3 The absorbance ratio and relative crystallinity of cassava powder prepared afier different heat processing

methods
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Fig .5 Thermodynamic spectra of cassava powder prepared after different heat processing methods
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