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Effect of Power Ultrasound during Immersion Freezing on Edamane

XU Han-shan', ZHANG Min*!, SUN Jin-cai®
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2, Zhejiang Haitong Food
Company, Cixi 315300, China)

Abstract; The effect of power ultrasound on freezing rate was influenced by ultrasound power,
exposure time and the ultrasound pulsed to which ultrasound was applied. The response surface
analysis was showed that the texture and the water-holding power of edamame after thawing was

6.05 kg/cm?,92% when 58 W ultrasound power was applied for 0.7 min, 50% pulsed at the

coolant temperature of —20 C,
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Fig. 1 Experimental device simple chart
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Fig. 2 Effect of ultrasonic power levels on temperature

versus time curves for edamame
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Fig.3 Effect of ultrasonic exposure time on temperature

versus time curves for edamame
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Fig. 4 Effect of ultrasonic pulsed on temperature versus
time curves for edamame
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Fig. 5 Effect of different ultrasonic power levels on the
texture and the water-holding power of Edamame

after thawing
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Fig. 6 Effect of different ultrasonic time levels on the
texture and The water-holding power of

Edamame after thawing
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Fig.7 Effect of different ultrasonic pulsed levels on the
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texture and the water-holding power of edamame

after thawing
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31.7%.30.4% F1 36. 9%, W H K 5 F B8 &
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Tab.1 Design of the central composite experiment and its re-

sult
HES X X, X, Y, Y,
1 —1 -1 0 .0.874 5915
2 -1 1 0 0. 883 6 108
3 1 —1 0 0. 897 5 588
4 1 1 0 0. 804 5241
5 0 —1 —1 0. 871 5713
6 0 -1 1 0. 900 5 849
7 0 1 —1 0. 864 5 661
8 0 1 1 0. 820 5 347
9 —1 0 -1 0. 870 5925
10 1 0 -1 0. 840 5463
11 —1 0 1 0. 827 5778
12 1 0 1 0. 785 5 357
13 0 0 0 0.930 5.928
14 0 0 0 0. 890 5 987

15 0 0 0 0. 950 5 899
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Tab.2 Equation quadratic regression model analysis of vari-

ance

@\ES ABE Y, FEYHFHM R OY, AEEHFM
— I 3 0.002 650 0,140 7 625 385
35 | 3 0.012 548  0.666 0 198 868
XEIR 3 0.001 875  0.099 5 124 161
SEE 9 0.017 073 0.906 2 948 414
BiRE 5 0.001 767 369 460
B 14 0.018 840 985 360

¥ SAS # RSREG BF MMM ESEHE
H#HAFRARE G BREETESHN-
Y,=0.93—0.010X; —0. 015X, +0. 002 5X, —
0.028X,2—0.017 5X, X, —0. 028X,?+
0.002 5X, X;—0.013X,X; —0. 048X;,
Y,=5 938.3—259. 6X, —88. 7X,—53. 9X; —
118.4X,?—135.1X, X, —107. 0X,* +
10. 2X, X, —112. 6X; X, —188. 9X,*
MR E S ER. Y, FERPEFT X2\ X2,
X2 HMEEHEEE. V. HAEF X M X AIREE,
XX X XXX BE, YYHY. FBENEM
X FZB R, =0.906 2,R,7=0.962 5, B Y,.Y, "
B 1B B9 2 4k 4 B A 90. 62 % 1 96. 25 % 3R IR T AT &
FR.EFRRY HEAFETLFONTHERE
B, BAFB—RKAMZERNERNEREE
B s TR e B
BdmyE S FATUREBRERBREHR. &
L34 SAS WAk B K £k o FE B B AR I
BN BEKNE S8 W, BA KK WE50%, 8
PR 0.7 min, WEFEKH KN 92%, EEH
6.05 kg/cm?, JRAGBYEE B K 5.997 kg/cm’®, 5%
RS REART,
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