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Effect of Ethanol on Catalytic Activity of Papain
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Abstract: The alterations of papain activity and conformation were studied in condition of pretreatment with

ethanol solutions at different concentrations, different pretreatment times, and in condition of various reaction
concentrations. The result showed that the papain activity was obviously increased and the Km value was declined
when treated with ethanol. Ultraviolet difference spectra showed that the secondary structure of papain altered in

ethanol solutions. Fluorescence emission spectra showed that the peak of fluorescence emission was not shifted but
the fluorescence intensity in papain increased in ethanol solutions.
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Fig.1 Activity of papain at different time of ethanol pretreatment
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Fig. 2 Changes in activity of papain pretreated for 10 min with ethanol

at a series of concentrations
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Table | Variance analysis of papain activity with different pretreatment times and different ethanol concentrations

BRI HEE SEJ5 A B i F PoF
Variation source Freedom degree Sum of square Mean square
ZRFIRME Ethanol concentration 7 13983473.25 1997639.036  553.31**  0.0001
i 4k ZE 6] Pretreatment time 3 125869 41956.33333 11.62%* 0.0001
WE X B Concentration X time 21 58013.23 2762.534762 0.77 0.7486
%% Error 64 231060.78 3610.324688
AR 5+ Total variation 95 14398416.27
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Table 2 Variance analysis of papain activity at pretreatment and reaction with different ethanol concentrations
AR YR AHE A b2y E PoF
Variation source Freedom degree  Sum of square Mean square

MR E Ethanol concentration in reaction 7 20585208.5 2940744 506.84** 0.0001

Fikh BB Ethanol concentration in pretreatment 3 173411.25 57803.75 9.96** 0.0001

AL HE X R Pretreatment X Reaction 21 138585.89 6599.328 1.14 0.3189

RZ Error 128 742676.31 5802.159

B7E 5 Total variation 159 21639881.9
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Fig.3 Kinetics of papain in phosphate buffer solution (I)
and ethanol solution (IT)
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Fig. 4 Ultraviolet difference spectra of papain with ethanol
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Fig. 5 Fluorescence emission spectra of papain in phosphate buffer

solution (I) and ethanol solution (IT)
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