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Abstract: Wheat starch was used as the research object, and ultrasonic treatment was carried out at different

times (0 min,10 min,20 min,30 min) so as to investigate the effect of ultrasonic treatment on its aggregation

structure , solubility, swelling degree, pasting properties and rheological properties. The results showed that

ultrasonic treatment disrupted the granular structure, crystalline structure and short-range ordered structure of

wheat starch,inducing the amorphization of starch aggregation structure were deeper. And these transformations

were more obvious with the increase of ultrasound time. Moreover, due to the destruction of starch aggregation

structure , the solubility , swelling degree , peak viscosity , final viscosity and setback value increased , but the dis-

integration value reduced and the rigidity of starch gel decreased.
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Table 1  Particle size parameters of native and ultrasound-treated wheat starches
e Dy )/ pm Dy 5)/pm Dy )/ pm D5,/ pm D, 3/ pm SpSA /(m* - em ™)
WCS -0 5.75+1.2° 18.33 +1.5" 27.37£1.2" 12.42 +1.3° 17.82 +1.6° 0.48 +0.04"
WCS - 10 6.59+£1.5" 18.39 £2.1° 27.86 £1.5" 13.21 £1.4° 18.16 £1.2" 0.45 £0.03"
WCS -20 6.69 £1.3" 18.68 £1.2° 29.12 +1.3" 13.62 £1.2° 18.73 £1.5° 0.44 £0.02"
WCS -30 7.08 £1.6" 19.22 +1.1° 29.98 +1.6" 14.26 +1.7° 19.39 +2.1° 0.42 +0.01°
R A RIR R BUEZ FIARA BEEES (P >0.05) s B PR R FRRBUEZ B A B EH25 (P <0.05).
TR
or I, /INZE TN TR T AR 25 5 BN 3% ]
e WCS-10 / . N SRS
g0 b ——wes-20 S TR R P R TSR, R TE A
e W(S=30 | A y s y
g : RLIER s K, T FEMLARAE AL SR E R T
=
S RS/ MR 1 st MRLAR 4 5 2 2
g 5 5 sl o WO 7 AR SR A 4 AT, WAL T 7 A Y
1=
- R ) RORiAE L AL ).
WGURL I b 2 1 B SpSA S48 BN AR TR W) i

0.1 1 10 100 1000
R=F /um

A1 RFLENG DR BAEGERSH A
Fig. 1 Particle size distribution of native

and ultrasound-treated wheat starches
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Fig.2 X-ray diffraction spectrum of native and

ultrasound-treated wheat starches
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Table 2 Relative crystallinity and
short-range ordered degree of native and

ultrasound-treated wheat starches

BEM XS RIE % e Rypss10m
WCS-0  31.4%2.5" 19.9+0.8° 0.835 +0.002"
WCS-10  30.4+1.8" 20.8+0.5" 0.829+0.004"
WCS-20 28.5+1.5" 20.8+0.3" 0.827+0.007"
WCS-30 26.7+1.7° 21.7+0.2" 0.823 £0.006"
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Fig.3 Deconvoluted FTIR spectra of native and

ultrasound-treated wheat starches
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Fig.4 Raman spectra of native and
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Fig.5 Solubility and swelling of native and ultrasound-treated wheat starches
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Table 3  Effect of ultrasonic treatment on pasting characteristics of wheat starch

FE i BEWIRE/C BHEE/ (mPa « ) ZAHFE/ (mPa - s)  FIff{H/ (mPa - s) Bl {E/ (mPa - s)
WCS -0 83.3+1.5° 213.3 +8.9" 441.7 +4.3" 45.3 +3.4° 264.4 £3.2°
WCS - 10 83.6+1.2° 221.2+7.8" 436.6 +5.9" 39.2 £5.3" 273.2+2.6"
WCS -20 83.3 +1.8" 224.7 +10.2" 472.3 £12.4° 27.8 £2.4° 285.6 +4.2"
WCS -30 83.9+2.1" 232.8 +11.4" 468.7 +13.8" 23.6£2.8" 279.3 +2.7"
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Fig.6  Dynamic rheological curve of wheat starch treated by ultrasonic treatment at different times
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