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Extraction of Superoxide Dismutase from Porcine Blood by Response
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Abstract: The thermal denaturalization was applied to extract superoxide dismutase from porcine blood. On the basis of single-factor
experiments, technological paraments were optimized by Box-Behnken central combination design and response surface methodology (RSM)
with the specific activity of SOD as index. The crude enzyme was extracted by ethanol-chloroform and acetone, then purified by Sephadex
G-100 gel column chromatography. The purified superoxide dismutase was identified by SDS-PAGE. The results showed that the specific
activity of enzyme was significantly affected by bath temperature and copper sulfate content. The optimum conditions were bath temperature
66°C, bath time 25min and copper sulfate 3.10%, ‘under which the special activity of crude enzy me was 167.74+0.38 U/mg. After purification,
the special activity was increased to 6594.55+16.20 U/mg, with recovery rate of 62.15+0.02%. The purification of the enzy me was analyzed by
polyacrylamide gel electrop horesis and the p urified enzyme reached electrophoresis level.
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Fig.1 Effects of each factorson the special activity of SOD from
porcine blood
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Table 1 Experimental code and correspondingly origin level
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KB RE
1 0 1
Xy (ki3 % /C) 60 65 70
Xa( 3% B 1] /min) 20 25 30
Xa(FB A NEI%) 2 3 4
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Table 2 Program and experimental results of response
surface methodology(RS M)

85 X X2 X3 SOD it /1/(U/mg)
1 0 0 0 165.43
2 1 1 0 131148
3 0 0 0 165.82
4 -1 = 0 109.29
5 1 1 0 145.87
6 0 1 1 124.20
7 1 1 0 97.84
8 1 0 -1 127.73
9 0 -1 -1 107.63
10 -1 0 1 105.21
11 0 0 0 165.32
12 1 0 -1 84.10
13 0 1 1 150.29
14 0 0 0 166.30
15 0 1 -1 135.53
16 1 0 1 137.32
17 0 0 0 164.36
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Table 3 Variance Analysis for SOD special activity regression

equations
2% FaAe df HH Fi& P& ZEM
A 1146256 9 1273.62 1717.44 <0.0001 significant
X1 2663.22 1 2663.22 3591.28 <0.0001 *x
X2 2.82 1 282 3.80 0.0923
X3 480.80 1 480.80 648.35 <0.0001 **
XiX2 167.00 1 167.00 225.19 <0.0001 **
X1X3 33.21 1 3321 4478 0.0003 *x
XoXs 72876 1 728.76 982.71 <0.0001 *x
X2 382052 1 3820.52 5151.89 <0.0001 *x
X2? 861.06 1 861.06 1161.12 <0.0001 **
Xs?  2006.73 1 2006.73 2706.03 <0.0001 **
“EZ 519 7 074
LMW 400 3 1.33 4.49  0.0903 Not significant
EEMR 119 4 030

EEF 11467.75 16

E: *HREFKF (P.0D) , *2F (P<0.05) .
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Fig.2 Contour andsurface plot of the combined effects of each
factors on the special activity of SOD from porcine blood
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Table 4 Purification of Cu, Zn-SOD from porcine blood

&% B & 711(10%0) B & almg ke & A7 /(UImg) s AAE H B E %
M 11.8140.07 704.0632.40 167.7440.38 1.0040.00  100.00+0.00
CEE-R AT 3T 10.1320.72 250.01+1.23 405.0449.00 2.4240.18 85.7745.55

7 BRI i 8.8540.44 31.1641.35 2840.41420.24  16.93#0.08  74.9443.28
SephadexG-1004:4L 7.3440.26 11.1340.37 6594.55+16.20  39.1420.36  62.15+40.02
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c d
[E4 ¥4IMCu, Zn-SODHJ SDS-PAGE[E]iLk
Fig.4 SDS-PAGE of Cu, Zn-SOD from porcine blood
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