S S

Online ISSN: 3041-9042
Homepage: https://jsse.uk.ac.ir/

Partitioning of Protease using an lonic Liquid based Aqueous Two Phase
System: Experimental Study and Thermodynamic Modeling

Alireza Fazlali ™=, Vahab Ghalehkhondabi 2=/, Meysam Baghipour 3

1. Corresponding author, Chemical Engineering Department, Faculty of Engineering, Arak University, Arak, Iran. E-mail:
a-fazlali@araku.ac.ir

2. Chemical Engineering Department, Faculty of Engineering, Arak University, Arak, Iran. E-mail: v-ghalehkhondabi@phd.araku.ac.ir

3. Chemical Engineering Department, Faculty of Engineering, Arak University, Arak, Iran. E-mail: meysam.baghipour@yahoo.com

Article Info ABSTRACT

Avrticle type: research paper Objective: The aqueous two-phase system (ATPS) as a liquid-liquid fractionation technique
has gained an interest because of great potential for recovery and purification of many

Article history: biological materials such as proteins, enzymes, and nucleic acids. lonic liquids (ILs), are a
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group of organic salts comprising entirely of ions and can be suggested as a suitable solvent

at a reasonable cost with relatively low viscosity and considering as a promising IL in
ATPSs. In the present study, the partitioning of protease using the ATPS [1-Ethyl-3-Methyl-
Imidazolium][EthylSulfate] ([emim][eSO4])/Na2COs  was evaluated. The effect of
parameters, such as the initial concentration of enzyme (protease), concentration of ionic
liquid (IL) ([emim][eSOa4]) and concentration of salt (sodium carbonate) on the purification
of protease was investigated.

Keywords: Materials and Methods: The design experiment of BOX-Behnken as a method of the
Aqueous two phase system response surface methodology (RSM) was applied to minimize the number of runs and the
lonic liquid process optimization.

Response surface method Results: The optimum conditions were enzyme/IL of 0.210 and enzyme/salt of 0.381 and
Thermodynamic modeling concentration of enzyme in the top phase (IL rich phase) and separation yield were obtained,
Protease 4 ppm and 94%, respectively.

Conclusions: The results showed that the protein tends to be extracted in a top phase, hence
the protein concentration in the bottom phase (salt rich phase) was negligible. Furthermore,
the experimental results are correlated successfully using non-random two liquid non-
random factor (NRTL-NRF) equation as a short-range contribution.
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Figure 5: Protease concentration in top phase and separation efficiency according to initial concentration of salt
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Table 2: The percent composition of equilibrium experimental and modeling of top phase (ionic liquid-water)

Kexp Xeal Yexp Yeal Error
0.29 0.29 0.43 0.39 0.007
0.30 0.31 0.40 0.37 0.006
0.30 0.31 0.41 0.35 0.019
0.31 0.31 0.38 0.36 0.003
0.31 0.32 0.38 0.35 0.009
0.33 0.33 0.34 0.32 0.003
0.33 0.33 0.34 0.32 0.004
0.31 0.32 0.37 0.35 0.004
0.31 0.32 0.37 0.35 0.002
0.30 0.31 0.39 0.37 0.004
0.30 0.30 0.40 0.38 0.003
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Table 3: The percent composition of equilibrium experimental and modeling of bottom phase (salt-water)
Xexp Xeal Yexp Yeal Error
0.70 0.71 0.94 0.91 0.007
0.69 0.70 0.94 0.95 0.006
0.69 0.71 0.96 0.90 0.019
0.68 0.69 0.99 0.97 0.002
0.68 0.69 0.99 0.96 0.009
0.66 0.67 1.04 1.03 0.002
0.66 0.67 1.05 1.02 0.004
0.68 0.68 1.01 0.99 0.004
0.68 0.68 1.01 0.99 0.002
0.69 0.69 0.97 0.95 0.006
0.69 0.70 0.97 0.93 0.012
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Table 4: Optimum conditions obtained from the software and experiment
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