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Effect of Ultrasonic Treatment on Physicochemical Properties of Acorn Starch

BAO Chunming, WANG Panfeng
(Henan Institute of Metrology, Zhengzhou 450000, Henan, China)
Abstract: Microscopic, rheological and texture methods were used to analyze the effects of ultrasonic treat-
ment on the structure and physicochemical properties of acorn starch. The results showed that ultrasonic treat-
ment resulted in the decomposition of acorn starch, and some dents appeared on the surface of starch particles,
the degree of which was positively correlated with the ultrasonic treatment time. After ultrasonic treatment, al-
though the polarizing cross phenomenon of starch particles remained, the particle size increased, and aggrega-
tion appeared. With the extension of ultrasonic treatment time, the clarity of the starch paste decreased, but its
freeze -thaw stability, sedimentation, solubility, and swelling were significantly improved. The peak viscosity,
trough viscosity, and cold viscosity of starch paste decreased with the extension of ultrasonic treatment time,
but the pasting temperature remained stable. Moreover, appropriate ultrasonic treatment could enhance the
strength of starch gel.
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Fig.1 Effect of ultrasonic treatment time on hydrolysis rate of

acorn starch
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Fig.2 Effect of ultrasonic treatment time on polarizing cross

microscope and scanning electron microscope images of acorn

starch
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Table 1 Effect of ultrasonic treatment time on particle size of acorn starch

B 7 A ]/ min Dyo/wm Ds,/pm Dyo/pom D, ;/pm D, ,/um
0 4.081+0.017 7.951+0.037" 12.0900.022° 8.048+0.030 6.881+0.020"
10 4.282+0.012¢ 8.087+0.020 12.007+0.012" 8.161+0.010° 7.070+0.010°
20 4.235+0.013¢ 8.075+0.015° 12.013+0.012¢ 8.137+0.010° 7.032+0.010°

T SR Y E bR/ NG FRERIR 22 5 3, P<0.05. Do Dsy Doy 73 51 R UKL R A3 A 10% .50% 90% HYRLAR 3 D 5 A FR 10 BT BPRL AL 5
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Table 2 Effect of ultrasound time on the functional properties of

acorn starch

Hq‘%liin BRI VLR g)?fjﬁ?)/i (*)?%Jgﬁ/%
0 4.15:0.06' 14.33:029"  37.21:0.50°  13.96+0.53*
10 3.79:0.02° 17.1740.29°  30.99+1.15"  12.73:0.33"
20 3.56:0.01° 16.17:029"  25.78+0.63°  10.49+0.44°
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Fig.3 Effect of ultrasonic treatment time on solubility of acorn
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Fig.4 Effect of ultrasonic treatment time on swelling power of

acorn starch
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Table 3 Effect of different ultrasound times on the paste properties of acorn starch

F I E]/ min WL B C WEAE I /P S0 41% 0 vl KAEHBE /P JU AP o] A= {f /e P
0 76.00+0.57° 3424.00£19.05°  2392.00£9.24* 3 883.00+15.59°  1032.00+24.83"  1491.00+15.59"
10 76.00+0.00° 3291.00£10.26" 2 067.00+58.39  3757.00+63.26"  1224.00+4.93* 1690.00+63.26"
20 76.00+0.00° 3174.00£62.77°  2249.00£55.51"  3677.00£62.43°  925.00x13.58° 1 428.00+62.43"

i FPIARNG FRROR 22 5 8%, P<0.05,
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Fig.5 Effect of ultrasonic treatment time on gel strength of acorn

starch
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