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Abstract

Boiled sweet potato (SP) produced from nine sweet potato varieties harvested in Iganga
and Buyende districts of Uganda were freeze-dried and milled into flour. The texture of
boiled sweet potato was analysed by a standard texture profile analysis (TPA) procedure.
Trained panellists rated boiled SP for twenty-two sensory attributes on ordinal intensity
scales ranging from 0 (lowest) to 10 (highest). Microstructure, dry matter (DM), pasting
properties, total pectin, swelling power, and solubility were determined in the raw and
cooked states. Aroma composition was obtained by dynamic headspace-GCMS analysis
and untargeted metabolomes were analysed by LCMS analysis.

Results show that instrumental hardness was associated with sensory hardness and meal-
iness, dry matter, swelling power, solubility, and paste viscosities (peak, trough, final), most
evidently with genotype UGP202000232—-12 of notable SP-like aroma and chalky appear-
ance. Instrumental cohesiveness was associated with the genotype D20 which sensorially
exhibited pumpkin-like aroma and odour and intense orange colour. Instrumental resilience
and springiness was associated with a purple-fleshed genotype that was sensorially fibrous
and had good recovery after deformation. Instrumental chewiness was associated with the
genotype UGP202000296-42 which had high DM, sensory bitterness and hardness, and
paste breakdown. Tanzania, NAROSPOT 7, UGP202000302-12, and UGP202000161-16
were sensorially moist and smooth. Pectin has no correlations with other phenotypic traits.

Scanning electron microscopy (SEM) showed that only UGP202000302-12 and UGP202-
000232-12 retained intact cells after cooking, with others having a continuous matrix indi-
cative of cell-wall disruption and starch release. Boiled SP released 41 untargeted aromatic
compounds including Ethanol, Toluene, Hexanal, m-xylene, Heptanal, D-Limonene, Euca-
lyptol, Octanal, Furfural, Benzaldehyde, Linalol, Isopropyl myristate, Phenol and trans-
Geranylgeraniol.

Untargeted analysis of the SP panel indicates changes in metabolome composition after
cooking, linked to the phenotypic classification based on texture parameters.

SP metabolome was strongly correlated with textural hardness, gumminess and flour
solubility particularly after cooking.
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Strong correlations were observed between the metabolome of both raw SP and, parti-
cularly, cooked SP flour and textural hardness, gumminess and flour solubility. Over 150
chemical features were identified as robust differentiators for these textural parameters.
These were putatively characterised as phenylpropanoids, monosaccharides and nitrogen-
containing compounds.
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