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Rheological and Pasting Properties of Potato Flour Dispersions
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ABSTRACT The objective of this study was to investigate the rheological and pasting properties of potato flour
dispersions at different concentrations (3, 4, 5, 6, and 7%, w/w). A potato cultivar ‘Goun’, used in this study, was
developed by Highland Agriculture Research Center, RDA. Potato flour dispersions showed shear-thinning behaviors
(n=0.44~0.51) at 25°C. Apparent viscosity (1a100), consistency index (K), and yield stress (c,c) significantly increased
with an increase in potato flour concentration. Storage modulus (G') and loss modulus (G") significantly increased,
whereas complex viscosity (n*) was significantly reduced with increasing frequency (o) from 0.63 to 63.8 rad/s.
Magnitudes of G' and G" were significantly increased with elevation of potato flour concentration. G' values were
considerably greater than G" over the entire range of frequency (®) with a high dependence on ®. Cox-Merz rule
was not applicable to potato flour dispersions. Rapid Visco Analyzer data showed that peak viscosity, trough viscosity,
breakdown viscosity, final viscosity, and set back viscosity of samples significantly increased with an increase in

potato flour concentration.
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Table 1. Proximate composition of potato flour (%)
Moisture Crude protein Crude lipid Crude ash Carbohydratel)
Potato flour 4.07+0.11 7.534+0.09 0.94+0.08 4.20+0.08 83.26

1)Carbohydrate (%) = 100— (moisturetcrude proteintcrude lipid+crude ash).

Table 13} 20} 58 4.07+0.11%, 292 7.53+0.09%,
ZA4 0.94+0.08%, %3]% 4.20+0.08%, B53= 83.26
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Fig. 1. Shear stress-shear rate plots for potato flour dispersions
with different concentrations at 25°C. Potato flour concentrations
were: & 3%, X 4%, + 5%, O 6%, & 7%.
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Table 2. Steady shear rheological properties of potato flour dispersions with different concentrations at 25°C

Concentration Apparent viscosity Consistency index Flow behavior Casson yield stress
(%, wW/w) Natoo (Pas) (Pa-s") index n (-) Goc (Pa)
3 0.15+0.01° 1.32+0.12° 0.52+0.01° 3.18+0.26°
4 0.33+0.01° 3.34+0.27° 0.50+0.01° 7.86+0.31°
5 0.52+0.03° 6.40+0.66° 0.46£0.01° 15.02+0.60°
6 0.97+0.03° 12.93+0.21° 0.44+0.01 28.93+0.99"
7 1.32+0.01° 18.46+2.01° 0.43£0.01° 39.09+3.19°

Values with different letters (a-¢) within the same column differ significantly (P<0.05).
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Fig. 2. Plots of log G', log G”, and log n* versus log o (frequency, rad s for potato flour dispersions with different concentrations

at 25°C. Potato flour concentrations were: < 3%,

Table 3. Storage modulus (G'), loss modulus (G"), complex vis-
cosity (N*) and tan & at 6.3 rad s™ of potato flour dispersions
with different concentrations at 25°C

C‘Eﬁ}:er&r;\‘:/‘)"n G (Pa)  G" (Pa) n* (Pas) tan
3 6.81£0.33°  3.19£0.14° 1.19£0.06° 0.47+£0.01°
4 7.78+0.14%  4.24+021% 1.4120.03* 0.54+0.02°
5 11.87£0.93°  6.38+0.48° 2.14+0.17° 0.54+0.00°
6 15.68+0.42° 8.44+0.27" 2.83+0.08" 0.54+0.00
7 17.57+0.71° 10.64+0.11* 3.26+0.11° 0.61+0.02°

Values with different letters (a-¢) within the same column differ
significantly (P<0.05).
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Table 4. Slopes (n', n") and intercepts (K', K") of log (G', G") versus log o (frequency, rad-s™") data for potato flour dispersions

with different concentration

Concentration G' G"
(%, wiw) K X R’ K" n" R’
3 0.58+0.03° 0.33+0.01° 0.98 0.27+0.03° 0.29+0.01° 0.99
4 0.62+0.00° 0.3440.01° 0.99 0.36+0.02¢ 0.3420.00° 0.99
5 0.8040.05" 0.35+0.01° 0.99 0.53+0.04° 0.34+0.01™ 0.99
6 0.93+0.01° 0.3440.01° 0.99 0.65+0.01° 0.3540.00" 0.99
7 0.96+0.03? 0.36+0.02° 0.99 0.73+0.01° 0.37£0.00° 0.99

Values with different letters (a-e) within the same column differ significantly (P<0.05).
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Fig. 3. Cox-Merz plots of potato flour dispersions at (A) 3%, (B) 4%, (C) 5%, (D) 6%, (E) 7%. Open symbol: 1., closed symbol: n*.
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Fig. 4. Pasting properties of potato flour dispersions with different
concentrations. Potato flour concentrations were: <> 3%, X 4%,
+ 5%, O 6%, A 7%.
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