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ABSTRACT The objective of this study was to evaluate the physicochemical, structural, and rheological properties
of new domestic potato cultivars (‘Goun’, ‘Sebong’, and ‘Jinsun’) against the foreign potato cultivar ‘Atlantic’. Based

on the results obtained from scanning electron micrograph, X-ray, and Fourier transform infrared

spectrum analyses,

the structural properties of all potato flours were not considerably different. Rapid visco analyzer analyses showed
that the setback viscosities of ‘Goun’, ‘Sebong’, and ‘Jinsun’ were significantly lower than that of ‘Atlantic’. For

steady shear rheological properties, potato flour dispersions showed shear-thinning behaviors (n=0.

45~0.49) at 25°C.

Apparent viscosity and consistency index of ‘Atlantic’ were similar to those of ‘Sebong’ and ‘Jinsun’. For dynamic

shear rheological properties, storage modulus (G') and loss modulus increased, whereas complex

viscosity (n*) was

reduced with increasing frequency from 0.63 to 62.8 rad/s. G’ and n* values of ‘Jinsun’ were significantly higher

than those of the other potato cultivars.
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Fig. 1. Scanning electron micrographs of potato flours obtained
from different cultivars. (a) Atlantic, (b) Goun, (c) Sebong, (d)
Jinsun (500 X).
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Table 1. Chemical composition of potato flours obtained from different cultivars

Composition analysis . Cultivar :
Atlantic Goun Sebong Jinsun
Moisture (%) 5.5740.15° 6.36+0.19° 5.5940.15° 5.64+0.14°
Crude protein (%) 6.36+0.03° 6.56+0.00° 7.26+0.12° 7.2240.06"
Crude fat (%) 0.52+0.13" 0.56£0.21* 0.31+£0.02° 0.33+£0.15"
Crude ash (%) 2.14+0.33% 2.28+0.09% 2.48+0.01° 1.96£0.21°
Total starch (%) 73.34+0.49" 71.18+1.54° 71.31+0.31° 70.84+0.15°

Phosphorus (ppm) 1,797.10+24.04°

1,787.48+26.66°

2,249.94+51.18" 1,811.32+31.93°

Values with different letters within the same row differ significantly (P<0.05).
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Diffraction angle (26)

Fig. 2. X-ray diffraction patterns of potato flours obtained from
different cultivars. (a) Atlantic, (b) Goun, (c¢) Sebong, (d) Jinsun.
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Fig. 3. FT-IR spectroscopy of potato flours obtained from differ-
ent cultivars. (a) Atlantic, (b) Goun, (c) Sebong, (d) Jinsun.
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Fig. 4. Pasting properties of potato flours obtained from different
cultivars. (-----) Atlantic, (--) Goun, (---) Sebong, (--—) Jinsun.
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Table 2. Pasting properties of potato flours obtained from different cultivars

Pasting temp.

Viscosity (cP)

Culti ¢ -

wHvar °0) Peak Trough Breakdown Final Setback
Atlantic 71.52+0.40° 649.00+£23.07° 524.67£16.07° 124.33+8.96° 596.67+£19.14° 72.00£3.61°
Goun 72.35+0.38° 498.00+24.58° 395.00+£19.97° 103.00+5.00" 442.33+15.31° 47.33+5.03%
Sebong 70.32+0.32° 725.00£24.64 427.67£18.56 297.33+£37.23 466.33£19.73" 38.67+6.66°
Jinsun 70.72+0.29° 464.67+9.45° 380.00+3.61° 84.67+8.50° 436.00+7.00 56.00£6.93°

Values with different letters within the same column differ significantly (P<0.05).
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Fig. 5. Shear stress-shear rate plots for potato flour dispersions
obtained from different cultivars at 25°C. () Atlantic, (o) Goun,
(X) Sebong, (») Jinsun.

Table 3. Steady shear rheological properties of potato flour dispersions obtained from different cultivars at 25°C

Apparent viscosity

Consistency index

Flow behavior index

Cultivar

Nas (Pa-s) K (Pa-s') n (-)
Atlantic 3.33ﬁ:0.39z 7.63i1.102 0.49+0.02"
Goun 2.31£0.06 5.64+0.11° 0.45+0.00"
Sebong 2.91j:0,21*‘b 6.88i0.70“b 0.47+0.02"
Jinsun 2.72+0.16" 6.49+0.14" 0.46+0.02"

Values with different letters within the same column differ significantly (P<0.05).
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Fig. 6. Plots of log G, log G”, log n*, and tan & versus log o for potato flour dispersions obtained from different cultivars at
25°C. () Atlantic, (o) Goun, (X) Sebong, (2) Jinsun.
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Table 4. Storage modulus (G'), loss modulus (G”), complex viscosity (n*), and tan & at 6.28 rad/s of potato flour dispersions

obtained from different cultivars

Cultivar G' (Pa) G" (Pa) n* (Pa-s) tan o

Atlantic 67.60+2.88" 22.49+0.71% 11.3120.47° 0.34+0.01%°
Goun 56.03+2.31% 17.84+0.55" 9.34+0.37™ 0.3240.00"
Sebong 51.64+£7.21° 18.42+1.74° 8.70+1.17° 0.36+0.01°
Jinsun 95.79+4.62" 28.21+3.73" 15.86+0.87" 0.300.02°

Values with different letters within the same column differ significantly (P<0.05).
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