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Abstract: To systematically investigate the dynamic changes and underlying mechanisms of physicochemical properties
and volatile compounds in potatoes during cooking, samples subjected to five cooking durations were comprehensively
characterized using multidimensional techniques, including texture analyzers, rheometers, low-field nuclear magnetic
resonance (LF-NMR), gas chromatography-ion mobility spectrometry (GC-IMS), and scanning electron microscopy (SEM),
to assess texture properties, water migration, microstructure, and volatile profiles. It was revealed that cooking time had no
significant effect on total moisture content (P>0.05). However, a decrease in the transverse relaxation time (T,) at the core
was observed, indicating partial conversion of bound water to free water. Chromaticity parameters (L", @', b") were
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significantly reduced (P<0.05), reflecting progressive darkening. Hardness, chewiness, and gumminess decreased

significantly between 16.5 min and 20.5 min of boiling (P<0.05) and then remained stable with no significant changes

between 20.5 min and 24.5 min (P>0.05). Rheological studies revealed that the viscosity versus frequency trends became

increasingly similar for samples boiled between 18.5 min and 24.5 min, and the curves for 22.5 min and 24.5 min almost

completely overlapped. Microstructural examination revealed that starch granules underwent swelling, rupture, and

fragmentation, accompanied by progressive disintegration of the core matrix. Additionally, 67 volatile compounds were

identified, among which aldehydes and pyrazines were enhanced by cooking. Prolonged cooking (>20.5 min) led to the

formation of off-flavor compounds (e.g., 1-propanethiol, propanol, butyric acid, nonanoic acid). A critical threshold was

identified at 20.5 min of boiling, with stabilized color parameters, water distribution, textural properties, and rheological

characteristics, accompanied by elevated levels of characteristic flavor compounds and superior overall quality.

Key words: potato; cooking; texture; microstructure; volatile compounds
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Fig.1 Monitoring the core temperature of potato over time
using a thermocouple
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Table 1 Changes in chromaticity of potato samples subjected

to different cooking time treatments

FEM L a b’

BP0 70.83+0.48" —3.65+0.04" 23.3540.51°
BP1 68.32+0.37° —-9.65+0.14° 16.52+1.19°
BP2 67.15+0.35™ —9.63x0.11° 12.65+0.72°
BP3 67.42+0.47™ —10.07+0.05° 15.67+0.53"
BP4 65.97+0.64° —9.78+0.13" 14.52+0.76™
BP5 63.57+0.78¢ —10.09+0.09° 15.40+0.83%
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Fig.2 Changes in moisture content (A) and moisture
distribution (B) of potato samples with different
cooking durations
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Table 2 Changes in moisture distribution of potato samples
under different cooking durations

padin Ay (%) Ay (%) Ay (%)

BP0 11.94+0.24° 4.43+0.20° 83.62+0.43¢
BPI 3.31£0.21° 7.42+0.12° 89.26+0.16¢
BP2 3.30+0.09" 6.24+0.15° 90.47+0.13¢
BP3 3.15+0.11° 5.49+0.06° 91.36+0.10°
BP4 3.08+0.07° 4.89+0.09¢ 92.03+0.14°*
BP5 3.09+0.10° 5.24+0.15% 91.67+0.13%
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Table 3 Impact of cooking duration on textural properties
of potato samples
Hedh TR (N) MELIEE(N) BB PE(N)
BP1 4.50+0.13° 1.41+0.24° 1.08+0.15%
BP2 3.72+0.10° 0.94+0.11° 0.85+0.10°
BP3 2.70+0.12¢ 0.48+0.02° 0.48+0.09°
BP4 2.68+0.10° 0.19+0.01° 0.46+0.02°
BPS5 2.46+0.02° 0.20+0.06° 0.44+0.02°
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Fig.3 Static (A) and dynamic (B) rheological profiles of
samples made from potatoes with different cooking time
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Fig.4 Surface micromorphology of potato samples under
different cooking durations (200 um)
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Fig.6 Differential spectra comparison of volatile compounds in potatoes under different cooking times
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Table 4 Qualitative analysis of volatile compounds in potatoes under different cooking durations

X5 T EWA CASS 3 Fa Sy Fit(Da)  (REBIEEC PREEEEI(s) EREAYTR](ms) PR Py
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2 2-MEETRAIER  C27625350 CyoH,00, 172.3 1094.5 626.43 1.4202 RAK
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