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Effect of Ultrasound Treatment on the Activity of Immobilized Papain Prepared by Embedding-Crosslinking Method
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Abstract: Immobilized papain was prepared through cellulose acetate membrane entrapment and glutaraldehyde
crosslinking. The effects of power, frequency and time on the efficacy of ultrasound treatment to stimulate the activity
of immobilized papain were investigated in this study. The optimal ultrasound treatment conditions were determined by
uniform design and least square regression analysis to be 135 kHz, 0.05 W/ecm’ and 25 min. Under these conditions, the

relative enzyme activity of immobilized papain was 197.22%. The results of validation experiments showed an actual value

of 182.68% with a relative error of 7.37% and no significant difference.
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Fig.l Effect of ultrasound frequency on the relative enzyme activity of
immobilized papain
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Fig.2  Effect of ultrasound power on the relative enzyme activity of

immobilized papain
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Fig.3 Effect of ultrasound treatment time on the relative enzyme
activity of immobilized papain
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Table1 Uniform design matrix and corresponding results
K7 RS kHz B85 TR /(W/em®) B8 75 I 1) /min IR 10/%
N1 3(50) 3(0.25) 2(10) 121.67
N2 4(135) 4(0.35) 5(25) 171.11
N3 2(40) 1(0.05) 2 218.26
N4 1(28) 3 2 151.22
N5 1 2(0.15) 1(5) 101.04
N6 4 3 4(20) 154.99
N7 2 3 4 121.95
N8 3 2 3(15) 166.46
N9 3 1 5 178.27
N10 4 2 3 111.49
NI11 1 4 3 152.66
N12 3 4 1 90.29
N13 2 2 5 112.59
Ni4 4 5(0.45) 2 93.78
N15 3 5 4 134.23
N16 2 5 1 176.52
N17 4 1 1 103.01
N18 1 1 4 153.75
N19 2 4 3 101.85
N20 1 5 5 148.14
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