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Abstract: Tt is challenging to use potato starch in food processing due to its high viscosity, poor stability, and low shear resistance. In this
study, potato starch was mixed with apple pectin to prepare starch-pectin mixtures with varying pectin mass fractions to investigate the effects of
apple pectin on the pasting and rheological properties of potato flour. Addition of apple pectin significantly decreased the peak (from 4 400 to
849 cP), minimum (from 1 210 to 141 cP), final (from 1 639 to 941 cP), and breakdown (from 3 157 to 208 cP) viscosities of potato starch and
increased its time of peak viscosity (from 4.93 to 9.71 min) and pasting temperature (from 65.15 ‘C to 68.87 “C). In addition, apple pectin
decreased the consistency coefficient K of potato starch (from 41.18 to 15.23 Pa-s") and increased its flow behavior index (from 0.41 to 0.52) and
shear resistance. In summary, potato starch-apple pectin mixtures have lower viscosity, higher thermal stability, better aging resistance, and greater
shear resistance than pure potato starch. Therefore, apple pectin effectively improves the pasting and rheological properties of potato starch.
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Fig.1 The viscosity profiles of potato starch and apple pectin
mixed pastes with different pectin mass ratios
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Table 1 Pasting properties of potato starch and apple pectin mixed pastes with different pectin mass ratios

N A AL BAERLE R FRAR YAHFE R =) A1 =18 Bt 14) MR
k- R peAp) 3 5 2 5 S i S
/(x10%P)  /(x10%cP)  /(x10%P) /(x10%cP) /(x10%P) /min /C
100:0 44.00+0.60° 12.10£0.13* 31.57+0.62° 16.39+£0.44°  4.28+031° 4.93+0.12¢  65.15+0.00°
99.5:0.5 18.56+0.17° 10.79£025°  7.78+0.28"  15.78+0.41*  5.00£0.18* 6.73+0.17°  65.90+0.00°
99:1 12.15£0.58°  9.06£0.29°  3.09+0.30°  13.73x0.34"  4.67+0.06° 7.73:027°  66.72+0.03°
95:5 8.58+0.08°  6.7240.29%  1.86£0.29¢  10.08+0.27° 3.3620.02° 9.51£0.03*°  68.60+0.22°
90:10 8.49+0.05¢  6.41+0.07° 2.08£0.04  9.41+0.08°  3.01£0.02° 9.71+0.17*  68.87+0.20%

i R AR FEATEAREE 2R (P<0.05).

* 2 TRIRERESHHNDREEM-ERRR SR AR R EMRE B TR R
Table 2 Pasting properties of storage modulus against temperature and time of potato starch and apple pectin mixed pastes with

different pectin mass ratios

RA-RILE)  MME G/Pa A G/Pa  MMEME/Pa  SME G/Pa  EAA{E/Pa  MEERTIE/(x10%) HMLRE/C
100:0 291.09 75.01 216.09 80.05 5.09 6.75 65.05
99.5:0.5 123.06 42.79 80.32 45.85 3.15 6.90 65.89
99:1 106.09 38.77 67.38 41.72 3.06 7.05 66.78
95:5 69.21 22.34 46.90 24.29 1.96 7.20 68.36
90:10 62.20 21.65 40.61 23.00 1.51 735 68.87
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time of potato starch and apple pectin mixed pastes with
different pectin mass ratios
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Fig.3 The frequency sweep curves of potato starch and apple
pectin mixed pastes with different pectin mass ratios
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Fig.4 The steady shear test: flow behavior curves of potato
starch and apple pectin mixed pastes with different pectin mass
ratios

& 3 TRIRRRE SNSRI -FERRREMLA RN ST RIS SRR E R

Table 3 Steady shear test: flow behavior curve and in-shear structure recovery parameters of potato starch and apple pectin mixed

pastes with different pectin mass ratios

AR FE AL K/(Pas")  ARIEEn ARRMAKR  SHIREEY%
100:0 41.18 0.41 0.99 91.91
99.5:0.5 38.38 0.43 0.99 88.73
99:1 32.32 0.49 0.99 87.57
95:5 17.82 0.51 0.99 84.57
90:10 15.23 0.52 0.99 84.82
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