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Tablel Experimental design and results of two variables at three levels.
No X1 Xz Ve (ml) Ch (IU/ml)  Cp (mg/ml) N (IU/mg) R (%) 5f Obsaved Y Pradiciad
1 -1 1.13 2448 2.35 1042.88 5152  28.89 80.41 77.55
2 1 -1 1.75 2011 2.15 936.36 6552  25.94 91.46 88.69
3 -1 1 0.72 4762 2.75 1734.06 6384 4803  111.88 109.09
4 1 1 1.18 3722 2.50 1491.76 8179 4132 12311 120.23
5 0 0 1.22 2838 2.36 1203.22 64.47 3333 97.80 98.89
6 0 0 115 3083 2.83 1090.58 66.03 3021 96.24 98.89
7 0 0 1.25 3038 3.04 1000.33 7071 2771 98.42 98.89
8 0 0 1.20 2835 2.44 1162.55 6335 3220 95.55 98.89
9 0 0 1.20 2835 247 1147.00 6335 3177 95.12 98.89
Broth 1074 5.95 180.50

Note: x;= (X1—3)/0.5, X2 = (X2—0.5)/0.25, X; and X, stand for concentrations of TritonX—114 (%,¢) and NaCl (mol/L) respectively.
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Table2 Experimental design of the ascent and corresponding response
No. X (%, ¢) Xo(mol/L) Ve(ml)  Co(IU/ml) C,(mg/ml)  N(IU/mg) R (%) 5f Y
10 3.07 0.6 1.10 3351 2.27 1476.14 68.65  40.89 109.54
11 3.14 0.7 115 3280 1.87 1758.43 7025 4871 118.96
12 321 0.8 1.08 4429 2.60 1702.12 89.07  47.15 136.22
13 3.28 0.9 1.03 4457 2.50 1781.17 8548  49.34 134.82
14 335 1.0 0.98 4578 2.83 1619.56 8355  44.86 128.41
Broth 1074 5.95 180.50
3.3
Y
TritonX-114 Y 3.
Y=134.932+3.265x,+4.526X,+0.303x,X,—1.985%,°~5.138x,2. 2
3
Table3 Central composite design and the results
0, s —
No. X1 X2 Ve(ml)  C,(IU/Mml) Cp(mg/ml) N((U/mg) R(%) 5f Obsarved Predicied
15 -1 -1 1.10 3398 1.83 185410 69.60 51.36 120.95 120.32
16 1 -1 1.25 3155 171 184327 7345 5106 12450 12625
17 -1 1 1.05 3871 1.96 197577 7570 5473 13043  128.77
18 1 1 1.01 4439 2.38 1866.55 83.48 51.70  135.19 135.90
19 -1.414 0 0.90 4675 2.79 167324 7835 4635 12471  126.35
20 1.414 0 1.00 4932 3.01 164075 9185 4545 137.30 13558
21 0 -1.414 1.20 3534 2.44 144617 7898 4006 119.03  118.26
22 0 1.414 1.00 4476 2.64 1697.42 83.36 47.02  130.37 131.06
23 0 0 1.08 4429 2.60 170212  89.07 4715 13622  134.93
24 0 0 1.10 4282 261 1638.94 87.72 4540 133.13 134.93
25 0 0 1.05 4439 2.60 170746  86.79  47.30 13409  134.93
26 0 0 1.03 4496 254 1766.53 86.23 48.93 135.16 134.93
27 0 0 1.05 4512 2.61 172710 8821 4784 13606  134.93
Broth 1074 5.95 180.50

Note : x;=(X;—3.21)/0.07, x.=(X2—0.8)/0.1, X; and X, stand for concentrations of TritonX—114 (%,¢) and NaCl (mol/L) respectively.

MS/MS.=89.02586/2.9107= 30.586>F57001= 7.46 F
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Optimizing Conditions for Bacteriocin Isolation and Purification in
Temperature-induced Agueous Two-phase Systems
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Abstract: Bacteriocin nisin was isolated and purified in temperature-induced agueous two-phase systems using the
capacity of extracting hydrophobic proteins of TritonX—114. The concentrations of sodium chloride and TritonX-114
which can form the agueous two-phase systems were optimized by the response surface method. The full-factorial
design was used to assess the main effects of factors and determine the path of steepest ascent to the optimal region
of the agueous two-phase system composition. The optimum concentrations of TritonX—114 and sodium chloride were
then easily determined by using a central composite design and were found to be 3.27% of TritonX-114 and 0.85
mol/L sodium chloride. The recovery and purification factor were 92% and 9.05 respectively under the optimum conditions.

Key words: temperature-induced aqueous two-phase systems; extraction; bacteriocin; response surface methods;

optimization
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