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Effect of ultrasound treatment on pasting, rheological and

textural properties of pea starch
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Abstract: Pea starch was used as the raw material, and was treated
with ultrasound of 0, 150, 300 and 450 W respectively to explore the
effect of the ultrasonic treatment on pasting, rheological and textural
properties of pea starch. The results showed that the effects of the
ultrasonic treatment on the pasting. rheological and textural proper-
ties of pea starch were significant. With the increasing of the ultra-
sonic power, the peak viscosity, final viscosity, setback value and
the breakdown value of the pea starch paste decreased significantly,
which showed the cold stability and the thermal stability were im-
proved;the consistency coefficient £ of the system decreased and the
fluid index n increased gradually, which showed the thixotropy de-
creased and the stability increased; the G' and the G" of the system

decreased. and the tand increased. so that the viscoelastic decreased.
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In addition, the hardness, elasticity, cohesion, adhesion and chewi-
ness of the pea starch gel after ultrasound showed a downward trend,
the hardness and adhesion decreased the most significant among
them. The results of scanning electron microscopy indicated that the
ultrasonic effect caused the surface of the pea starch granule to
appear potholes and creases, and some of the granule became incom-
plete.

Keywords: pea; starch; ultrasound; pasting properties; rheological

properties; textural properties
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Figure 1 Pasting curves of pea starch after ultrasound

treatment
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Table 1 Pasting parameters of pea starch after ultrasound treatment
B/ W R/ (MPa«s) R/ (MPa«s)  K{EFE/(MPa+s) [FAf/(MPa-s)  H{LigREE/C
0 32794222 921+15¢ 5077421 2 736+23% 72.70£0.05%
150 2 956+11° 780+12° 4 379+15" 2 203+23" 72.60£0.10°
300 2 738427¢ 728+£17¢ 4 057427¢ 2 047+30¢ 72.70£0.15°
450 2 5904 244 628+104 3 858464 18964124 72.65+0.10°

T B B R TR NG SRR R 25 5 2 (P<C0.05) .
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Figure 2 Flow curves of pea starch after ultrasound

treatment
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Figure 3 Hysteresis ring area histograms of pea starch

after ultrasound treatment

2 BEAEERHEEMRTHENEEEUESSH
Table 2 Power-law parameters for pea starch after

ultrasound treatment

B/ Lk T
W k/(Pa-s") n R? k/(Pa«s") n R?
0 10.372 0.277  0.962 10.039 0.283  0.936

150 9.940 0.286  0.985 9.759 0.293  0.941

300 9.177 0.298  0.973 8.882 0.301  0.944

450 8.736 0.308  0.983 8.583 0.323  0.939
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Figure 4

Curves of dynamic viscoelastic rheological of pea

starch after ultrasound treatment
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Table 3 Parameters of texture profile of pea starch after ultrasound treatment

/W W /g Bt/ mm RN/ g NEL Vg 1 e 5 M

0 88.00+3.46° 13.7240.23% 0.4540.02¢ 4.23+0.19° 39.8440.49°
150 80.00+2.00" 13.4240.10° 0.3440.02° 3.16+0.24° 26.94+0.59"
300 70.67+2.08¢ 13.31+0.11" 0.2940.01¢ 1.86+0.06¢ 20.4740.13¢
450 57.33+3.794 13.0540.17¢ 0.2540.01¢ 1.25240.094 15.04+0.,794

T TS B T AR TRl NG SRR R OR 28 5 I 2 (P<<0.05) .
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Figure 5 The granular microstructures of pea starch

after ultrasound treatment
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