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Abstract: To screen for whole sweet potato powder (WSP) suitable for various industrial production processes, this study
employed two representative sweet potato cultivars (Lingzi and Hong'anhong) as raw materials. It compared the variations
in physicochemical properties, functional characteristics, sensory quality, and other related traits among four types of WSP
produced by distinct processing methods: raw WSP, cooked WSP, freeze-dried WSP, and fermented raw WSP. The results
showed that the pH of raw, cooked, and freeze-dried WSP ranged from 6.31 to 6.52, whereas fermentation decreased the pH
of raw WSP to 4.42~5.90. Notably, single-strain fermentation using Lactiplantibacillus plantarum exhibited the strongest
acid-producing capacity, with a total titratable acidity (TTA) value approximately three fold higher than that of unfer-
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mented raw WSP. Cooked WSP exhibited no endothermic peak, attributed to complete gelatinization. Among WSP sam-

ples of the same cultivar, cooked WSP had significantly higher water-holding capacity and water absorption-swelling

capacity but poor freeze-thaw stability. Regarding oil-holding capacity, raw WSP was the lowest, whereas fermentation

increased this capacity to more than twice its initial level. Furthermore, raw WSP fermented with single-strain L. plantarum

had the highest soluble sugar content. Freeze-dried WSP performed best in sensory evaluation, with a total sensory score

7.56%~22.54% higher than those of the other types. For purple WSP, the anthocyanin content in freeze-dried purple WSP

was approximately 5.32 times that in raw purple WSP. This study provides a valuable reference for the quality control,

industrial-scale production, and application expansion of WSP.

Key words: sweet potato; whole sweet potato powder (WSP); fermentation; Lactiplantibacillus plantarum; quality charac-

teristics
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Fig.2 Water holding capacity, oil holding capacity and water
swelling capacity of WSP prepared by different processes
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Table 2 Thermodynamic characteristics of WSP prepared
by different processes

b To(C) Tp(C) Te(°C) AH(J/g)
R 77.05+0.07° 81.55£0.07° 87.30+0.14° 2.69+0.03¢

C N.D. N.D. N.D. N.D.
- F  77.30+£0.14° 82.35+0.35° 88.55+0.07° 3.02+0.01°
L 77.85£035"  83.75£0.07° 89.70£0.00°  3.01+0.00°
S 76.75+0.07°  84.05:0.07° 89.30+0.14°  3.09+0.01°
L+S  7625£0.07%  83.95£0.07° 89.95+0.21°  3.21+0.05"
R 76.90+0.00°  81.55£0.07° 85.60+0.14* 2.71+0.12°

C N.D. N.D. N.D. N.D.
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S 7540+0.14°  80.35+0.21° 86.65+1.34*  2.69+0.59"
L+S  75.10£0.14°  80.15+0.07°  86.50+0.28*  3.07+0.06"
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Fig.4 Soluble sugar content of WSP prepared
by different processes
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rate of WSP prepared by different processes
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Fig.6 Anthocyanin content of purple sweet potato powder
prepared by different processes
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Table 3 Sensory evaluation of WSP prepared by different
processes
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