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Abstract: The structure and properties of potato starch were investigated after superfine grinding with a fluidized bed
jet mill. The particle size, granular morphology, functional groups, rheological property, thermal and physicochemical
properties of the potato starch were characterized using laser particle size analyzer (LPA), scanning electron microscopy
(SEM), X-ray photoelectron spectrometer (XPS), simultaneous thermal analyzer and rheometer. It was found that the
particle size of potato starch was significantly decreased to 13.59+0.04 pum after superfine grinding. There was no new
element peak in the spectrum of X-ray photoelectron spectroscopy (XPS), no new elements were introduced on the surface
of starch granules. The amylose content increased, the molecular chain of amylopectin shortened, and the solubility,
swelling degree and transparency of starch paste increased. The viscosity resistance decreases, and the apparent viscosity
decreased. The hydrogen bonds and molecular chains of starch molecules were broken, and the retrogradation decreased.

This study provides a theoretical basis and technical support for improving deep exploitation and utilization of potato starch.
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Table 1 Potato starch particle size at different grading speeds

3% (r/min) 0 1800

2400 3000 3600 3900

Dj,(um) 39.75+0.07* 19.60+0.03°

18.85+0.05°¢

13.59+0.041 14.64+0.06° 15.4340.05¢

: FAT TR R SRR 25 5 3 (P<0.05) o

50 um

10 um

10 pm s !

Bl 1 AR ok AL BT S R R Al LB A
Fig.1 Scanning electron micrographs of native and jet milled potato starch
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Table 2 Analysis of O/C ratios and Cls peaks of native and jet
milled potato starch

Sr85E# (r/min) O/C C-C(C-H)(%) C-0(%) C=0(%) O=C-OH(%)

0 0.46 44.22 33.80 12.48 9.51
1800 0.48 41.77 34.06 15.39 8.78
2400 0.51 38.17 37.25 16.81 7.78
3000 0.52 35.19 39.80 18.52 6.49
3600 0.55 31.97 42.26 19.82 5.96
3900 0.57 31.48 44.69 19.07 4.75
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Fig.2 XPS of native and jet milled potato starch
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Fig.3 Solubility of native and jet milled potato starch
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Fig.4 Expansibility of native and jet milled potato starch
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Fig.5 Typical TG diagram of native and
jet milled potato starch
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Fig.6 Rheological characteristics of native and
jet milled potato starch

R3PS IERTS SR EIEM TSR
Table 3 Rheological parameters of native and jet milled
potato starch

S i (r/min ) MEABK  WIRHm  RERMER
0 87.49 0.2717 0.9894
1800 46.69 0.3494 0.9907
2400 35.25 0.3862 0.9922
3000 27.12 0.4129 0.9952
3600 19.69 0.4761 0.9966
3900 1537 0.5154 0.9971
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Fig.7 Apparent viscosity characteristics of native and
jet milled potato starch
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