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Fig.1 Apparent state of Huizao slices treated by pulsed ultrasonic with different durations
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Table 1 Effect of pulsed ultrasonic with different durations on the color of Huizao slices

e L a b AE

xR 42.88 +0.31" 19.88 + 0.37° 22.39 £ 0.57 —

15-1 44.16 + 1.04¢ 16.50 + 0.56" 21.65 = 1.00° 3.69 + 0.26"
15-2 45.16 + 1.35% 16.11 £ 0.51¢ 20.73 + 1.22% 4.71 £ 0.98%
15-3 46.14 + 1.30° 15.91 + 1.44% 22.67 +0.94 5.14 £ 0.03%
15-4 47.48 £ 0.56* 15.75 £ 0.45™ 20.36 £ 0.81* 6.51 £0.11°
15-5 49.62 + 0.54" 15.27 £ 0.48 20.29 £ 1.16" 8.43 £0.15
30-1 45.65 +0.75* 16.76 + 0.48" 21.93 + 0.66* 4.20 £ 0.69*
30-2 47.30 £ 0.81 16.57 £ 0.35™ 22.46 +0.48" 5.52 £ 0.66*
30-3 47.45 + 1.26* 15.94 +0.75"¢ 22.35+0.89 6.03 + 0.89°*
30-4 48.77 + 2.06™ 15.25 + 1.07+ 20.77 £ 0.92* 7.67 +0.38"
30-5 50.71 £ 0.78" 14.70 + 1.07* 19.41 £ 0.75* 9.85 +0.76"
60-1 47.11 = 1.36" 16.88 +0.88"™ 22.18 £ 0.57° 5.19 £ 0.307
60-2 47.60 = 0.33 15.86 + 0.84™ 22.17 £ 0.84 6.20 £ 0.28
60-3 48.36 + 0.48° 15.25 + 0.25+ 19.08 + 0.28* 7.90 + 0.06"
60-4 49.38 + 0.43" 15.07 £ 0.51¢ 20.24 + 1.04* 8.37 £ 0.34"
60-5 50.64 = 0.78* 15.00 + 0.59* 19.03 £ 0.93* 9.76 + 0.83"

TE [R]85 B A R 3Rm 22 5 25 (P < 0.05)
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Fig.2 Effect of pulsed ultrasonic with different durations on transverse relaxation time (7,) of water in Huizao slices
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Table 2 Effect of pulsed ultrasonic with different durations on the texture of Huizao slices

# 5 AR JEIN MR ol M /N e c 3 = 5K

x+ R, 0.50 £ 0.02 0.55 £0.01* 0.36 +0.02° 0.62 £ 0.04% 0.68 + 0.05
15-1 0.50 £ 0.03 0.30 £ 0.05 0.07 £0.01 0.57 £ 0.04" 0.62 = 0.06"
15-2 0.53 +0.03* 0.38 £0.02° 0.10 £ 0.01* 0.50 + 0.05™ 0.51 £0.02°
15-3 0.54 +0.03* 0.42 + 0.03* 0.12 + 0.04> 0.46 + 0.02 0.50 £ 0.01°
15-4 0.58 £0.01° 0.43 £ 0.04* 0.15 +0.03" 0.42 +0.03° 0.41 £0.03"
15-5 0.50 £ 0.02 0.51 £0.04™ 0.10 £ 0.02* 0.41 £ 0.02% 0.39 £ 0.02*
30-1 0.55 +0.02 0.39 £ 0.03° 0.10 £ 0.01°* 0.45 +0.02¢ 0.54 £ 0.05°
30-2 0.58 £ 0.02° 0.53 + 0.05* 0.12 £ 0.01> 0.39 + 0.03# 0.50 £ 0.03°
30-3 0.65 +0.01" 0.54 +0.02* 0.13 + 0.04" 0.34 +0.02" 0.41 +0.02"
30-4 0.56 +0.02 0.55 £ 0.02" 0.15 £ 0.04" 0.30 + 0.021 0.38 £0.01
30-5 0.45 +0.01# 0.46 £0.01° 0.07 £0.02* 0.28 +0.01° 0.37 £ 0.02"%
60-1 0.64 +0.01" 0.40 £ 0.01* 0.11 +0.02** 0.41 +0.03% 0.51 £0.03°
60-2 0.67 + 0.04* 0.43 + 0.04* 0.14 £ 0.01* 0.37 £ 0.01" 0.44 +0.02
60-3 0.69 +0.03 0.53 £ 0.06" 0.16 £ 0.01>* 0.30 + 0.02! 0.35+0.01#
60-4 0.48 £0.01% 0.58 = 0.06 0.10 £0.01° 0.29 + 0.0 0.32 £ 0.04*
60-5 0.45 £0.02¢ 0.51 +0.04" 0.04 +0.01 0.24 + 0.03 0.31 +0.02"

e W3 F RN R w22 5 8 3 (P<0.05) .
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Fig.3 Effect of pulsed ultrasonic with different durations on the microstructure of Huizao slices (40x)
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Table 3 Effect of pulsed ultrasonic with different durations on the color of ultrasonic solution
o ok & L a b AE
97.84 £ 0.10' -1.38 £ 0.01* 11.47 £ 0.06° 11.76 £ 0.06°
99.02 + 0.03' -0.93 +0.0" 6.27 = 0.05' 6.41 +0.05'
99.33 £ 0.01° -0.67 £ 0.01° 4.05 +0.01" 4.16 £0.01"
99.65 £ 0.0° -0.36 £ 0.01° 2.03+0.0 2.09 +0.00
100.0 £ 0.01° -0.23 +0.01" 0.23 £0.01" 1.16 £ 0.0"
97.11 £ 0.0¢ -1.45+0.0' 13.67 £ 0.07" 14.05 +0.07"
98.41 £0.01¢ -1.13 £0.01° 8.35 +0.04° 8.57 + 0.04°
99.23 £ 0.01° -0.66 = 0.01° 3.95£0.04 4.07 £ 0.04
99.70 + 0.0 -0.35 +0.01° 1.89 £ 0.01' 1.95 £ 0.01'
100.0 £ 0.0* -0.20 £ 0.0 0.99 +0.01" 1.01 £0.01"
97.02 + 0.0 -1.65 £ 0.01" 13.78 £ 0.04° 14.79 + 0.04°
98.03 + 0.0" -1.33 £0.01 9.30 + 0.04* 9.60 + 0.04
99.0 £ 0.01" -0.82 +0.02¢ 4.80 = 0.04 4.97 +0.03¢
99.72 + 0.01" -0.44 £ 0.01¢ 1.92 +0.01* 1.99 + 0.01*
100.0 + 0.0 -0.22 +0.01" 0.68 +0.0° 0.72 £ 0.0°
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Fig.4 Effect of pulsed ultrasonic with different durations
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Effect of Pulsed Ultrasound on Physicochemical Properties of Huizao Tablets

and Ultrasonic Liquid Properties

Wang Fengzhao, Lii Mingyue,

Lii Jian,

Chen Qingin, Bi Jinfeng"

(Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Key Laboratory of Agro—products
Processing, Minisiry of Agriculture and Rural Affairs, Betjing 100193)

Abstract In order to investigate the effect of pulse ultrasonic (PU) duration on the physicochemical properties of jujube

slices and the characteristics of ultrasonic liquid, Huizao was selected as the test materials. Huizao slices were treated by

PU with different durations (15, 30, 60s) for 5h, which were sampled and analyzed at 1, 2, 3, 4, 5h, respectively.

The color, water status, texture and microstructure of Huizao slices were measured, as well as the total soluble solids

(TSS), color, turbidity and conductivity of ultrasonic solution. Results showed that with the increasing in PU time, free

water instead of bond water was considered as the most important water for Huizao slice. Huizao was expanded by water

adsorption, with a significant increase trend in L™ (42.88 to 50.71) and AE (3.69 to 9.85) and a remarkably decrease in
a’ (19.88 to 14.70) and 5°(22.39 to 19.03). The microchannel was produced by the PU, with the increase in processing

cycles and pulsed duration, the microchannel became bigger and more, accompanied with the decreased chewiness,
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springiness and resilience. Tt was found that in the initial phase (1-2h) the color (AE: 0-26.69), total soluble solids
(TSS, 0-6.1 °Brix), conductivity (0-257.54 ps/cm) and turbidity (0-8.81 NTU) gradually decreased because of the fast
mass transfer resulted from the PU with long duration (30s and 60 s). In the later phase (3-5h), the most obvious
changes were shown in 15 s group. At the end, all the L° values were 100, while a vales and b" values were ap-
proached to the initial phase of ultrasonic solution. Along with the transfer balance, the TSS in the 30 s and 60 s group
was O °Brix. Therefore, the degree of mass transfer could be evaluated by the changes in characteristics of Huizao slices
and ultrasonic solution, which could adapt to different needs in the food industry.

Keywords pulsed ultrasound; Chinese cv. Huizao; ultrasonic solution; duration; total soluble solids



