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Optimization on ultrasonic sugar permeability process and comparative

analysis of textural properties of peony preserves
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Abstract: In order to maximize the utilization of the peony resources,
the fresh peony was used as the raw material, and the enhanced mass
transfer characteristics of ultrasonic wave were used to prepare the
peony preserves, then texture analysis was implemented to study the
effect of ultrasound on the process of sugar permeability. Taking sug-
ar content as the research index, the optimum process was as
follows: ultrasonic power 110 W, time 40 min, sucrose concentra-
tion 40% , and sugar content of sugar cane was 32.96%. The rate of
sugar permeation was increased. The results of texture profile
analysis (TPA) showed that the hardness was 16.069 N, cohesive
was 0.606, elasticity was 0.876, gumminess was 9.738 N, chewiness
was 8. 530 m]. The hardness, adhesiveness and chewiness of
ultrasonic permeation sugar preserved fruits were significantly differ-
ent from those of vacuum and osmotic sugar.
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Figure 1 The impact of times on the sugar permeability
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Figure 2 Effect of temperatures on sugar permeability
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Figure 3 Effect of ultrasonic power on sugar permeability
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permeability
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Table 1 Factors and levels for response surface analysis
K Xo A Xo BEBE X, HEbE
/W i 8] / min HeRE/ %%
—1 90 40 30
0 100 50 40
1 110 60 50

F2 MEBRBETRABER
Table 2 Experimental design and result used in response

surface analysis

LR Xy Xz X3 Gxia v
1 —1 —1 0 26.85
2 1 —1 0 33.21
3 —1 1 0 28.53
4 1 1 0 33.77
5 —1 0 —1 27.55
6 1 0 —1 34.15
7 —1 0 1 28.01
8 1 0 1 34.42
9 0 —1 —1 29.78

10 0 1 —1 31.33
11 0 —1 1 30.35
12 0 1 1 31.96
13 0 0 0 33.12
14 0 0 0 32.83
15 0 0 0 32.67
16 0 0 0 33.24
17 0 0 0 32.42
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Table 3 Significance test of regression equation model
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Figure 5 Response surface and contour map of ultrasonic power
and penetration time on product sugar content
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Table 4 Effects of different sugar permeability on the texture of peony preserves
B fifi i7 /N FER M e /N P WEL WGP / m]
HBH 16.069+1.086* 0.60640.175% 9.738+0.838% 0.87640.175% 8.53041.220°
K7 9.18941.192" 0.62940.214° .77940.979° 0.80840.098* 4.670+£1.450°
W IE 3.85340.852¢ 0.77040.280% 2.970+0.960° 0.85040.250° 2.52040.930¢
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