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Effect of ultrasound on the activity of superoxide dismutase
from kidney bean seeds
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Abstract: Isoenzyme of superoxide dismutase(SOD) from kidney beans ( Phaseolus vulgaris .L) seeds was pu-
rified by steps involving crude extract, chloroform-ethanol treatment, acetone precipitation, DEAE-cellulose
chromatography and Sephadex G-75 chromatography. It had a specific activity of 127.45 U /mg. lis activity
was strongly inhibited by H,0, and KCN. It was proved that the purified enzyme was copper-and zinc-contain-
ing SOD. One of the isoenzymes was purified to homogeneity by discontinuous PAGE. The activity of this SOD
could be changed by ultrasound treatment. The activity of SOD was increased after it was dealt with by ultra-
sound of suitable parameters. The ultraviolet absorption spectrum of SOD had no obvious change after treatment
by ultrasound. Differential UV-spectra presented distinct positive peaks and negative peaks within certain

wavelenth after ultrasound treatment.
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Fig. 1 Sephadex G-75 column elution pattern of SOD from kidney
bean seeds
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Tab. 1 Purification of SOD from kidney bean seeds

i R Vi m(&8EH BIEH HiE JiE: LA
purification total volume  total protein)  total activity specific activity yield purification
step /mL /mg /U /(Urmg™) /% nultiple
H B crude extract 250 19 627 21316 1.09 100.0 1.00
Z.B% - {43 chloroform-ethanol 210 6 294 20 397 3.24 95.7 2.97
PIEALLTE acetone precipitation 48 1145 5563 4.86 26.1 4.46
DEAE - 14 & DEAE-cellulose 26 96 2 671 27.68 12.5 25.39
Sephadex G - 75 8 942 127.45 4.4 116.93
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Fig. 2 Diagram of SOD isoenzyme from kidney bean seeds
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Fig. 3 Effect of H,0; on the activity of SOD from kidney bean seeds
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Fig. 4 Effect of KCN on the activity of SOD from kidney bean seeds
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Tab. 2 Optimization of ultrasound treatment

R e(Xy) F(X3) p (X3) =% BEAREGE 4R
£ No. /min /kHz /W blank percentage increase of enzyme activity/ %
1 5(1) 13.5(1) 20(1) 1 21.40
2 5(1) 15.0(2) 40(2) 2 19.03
3 5(1) 16.5(3) 60(3) 3 27.83
4 10(2) 13.5(1) 40(2) 3 33.53
5 10(2) 15.0(2) 60(3) 1 39.28
6 10(2) 16.5(3) 20(1) 2 18.52
7 15(3) 13.5(1) 60(3) 2 12.07
8 15(3) 15.0(2) 20(1) 3 20.08
9 15(3) 16.5(3) 40(2) 1 18.87
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Fig. 5 Ultraviolet absorption spectrum of SOD from kidney bean
seeds
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Fig. 6 Differential UV spectrum of SOD treated with ulirasound
from kidney bean seeds
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