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Abstract: In order to investigate the partition of papain in agueous two-phase systems, the liquid-liquid phase equilibrium data of the
aqueous two-phase systems containing poly (ethylene .glycol) (2000, 4000, 6000) /ammonium sulfate was measured by cloud point
measurements a T=298.15 K. The experimental binodal data’and.liquid-liquid phase equilibrium data were correlated using the Merchuk,
Othmer-Tobisa, and Bancroft equations: /A model was established to describe the partition of papain in the PEG/(NH4)2SO4 aqueous two-phase
system. The degree of correlation between the component concentrations and partition coefficients in different groups of the aqueous two-phase
system was examined using relevant coefficients. The logarithm of the partition coefficient and the concentration difference between the
two-phase components had a relaively high correlation; meanwhile, an empirical equation describing the papain partition coefficient and
concentration difference between the aqueous two-phase components was developed. The mean relative deviation between the experimental and
calculated papain partition coefficients was less than 10%, and was also less than the values from similar models. This confirmed that the
established model revealed a good correlation between papain in PEG/(NHa)2SO4aqueous two-phase systemand could be used for calculation of
papain partition coefficients. The result provided references for engineering calculations of papain partition coefficients in aqueous two-phase
systemsand design of aqueous two-phase extraction processes.
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Table 1 Parameters in Equation (1) for PEG/(NH4)2S O4

aqueous two-phase system.
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PEG2000,1.41x10°®
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Table 2 Binodal correlation results of PEG/(NHa).SO4 systemat
298.15 K
PEG #F& & b C R?  sd®
PEG2000 88.87 -0.49 6.14x10* 0.9992 0.25

PEG4000 6229 -0.35 7.35x10* 0.9995 0.1
PEG6000  96.12 -0.53 7.22x10* 0.9998 0.08
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PEG/(NHa)2S O4aqueous two-phase system

PEG T2 K n R2 K, r R?
2000 0.3039 1.3027 0.9994 2.4894 0.7877 0.9980

4000 0.2354 1.4243 0.9963 2.8151 0.701 0.9942
6000 0.3250 1.1172 0.9973 2.7759 0.9339 0.9980
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Fig.2 Linear correlationof the Othmer-Tobias equation
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Fig.3 Linear correlation of the Bancroft equation.
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Table 4 Fitting result of liquid-liquid equilibrium of PEG/(NH.).S O4 aqueous two-phase system at 298.15 K

KIE MAE xE

PEG/WI1% (NH4)2S04/Wt% HO/M1t% PEG/Wt% (NH4)2S04/Wt% HO/MWt% PEG/MWLt%™ (NH4);SO4MWt% HO/MWt%"™
PEG2000+(NHs)2S04

25.86 5.49 68.65 25.92 5.87 68.21 0.23 0.38 -0.64
31.89 4.30 63.81 32.00 4.14 63.85 0.34 -0.16 0.06
36.45 3.64 59.91 36.20 3.15 60.64 -0.68 -0.49 1.21
40.65 3.01 56.34 40.55 2.83 56.63 -0.24 -0.18 0.51
46.83 2.37 50.80 47.01 2.73 50.27 0.38 0.36 -1.04
PEG4000+(NHs)2S04

24.59 5.07 70.34 24.36 5.16 70.48 -0.94 0.09 0.20
26.45 5.24 68.31 26.47 5.10 68.44 0.077 -0.14 0.0019
24.80 5.62 69.58 24.71 5.36 69.94 -0.36 -0.26 0.52
22.23 6.07 71.60 22.88 6.48 70.64 2.92 0.41 -0.013
34.61 3.85 61.54 33.84 3.12 63.03 -2.22 -0.73 2.42
42.39 2.8 54.77 42.65 2.87 54.49 0.61 0.07 -0.51
46.18 2.44 51.38 46.84 2.87 50.29 1.43 0.43 -2.12
40.08 3.11 56.82 39.52 322 57.27 -1.40 0.11 0.0079
PEG6000+(NHs)2S04

27.77 4.40 67.84 28.89 5.54 65.77 4.02 0.95 -3.14
31.75 3.84 64.41 31.41 4.32 64.27 -1.07 0.48 -0.22
36.33 3.38 60.30 35.38 3.78 60.83 -2.60 0.41 0.87
39.89 2.93 57.18 38.95 3.21 57.83 -2.36 0.29 1.13
4276 2.48 54.77 42.46 2.64 54.88 -0.69 0.17 0.22
47.78 2.19 50.08 48.13 2.01 49.87 0.72 -0.18 -0.32
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Table 5 Correlationbetween partition coefficient and difference in the concentrationsofcomponents in an aqueous two-phase system.

Y%

PEG! (NH4)2S04 PEG®  (NH4)280.° APEG A (NH4)2SO4
InK (PEG2000) 0.6331 -0.4586 -0.2347 0.6983 0.8737 0.9001
InK (PEG4000) 0.5771 -0.5507 -0.4221 0.6639 0.7835 0.8321
InK (PEG6000) 0.5894 0.3219 0.4786 0.6383 0.7253 0.8579
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Table 6 Parameters ofmodels and relative deviations between predicted and experimental partition coefficients

IR AR L AR, A B

PEG2000+(NH2),:80s -337.45 378.97

PEG4000+(NH.):80; 288.80 -103.66
PEG6000+(NHs):80s 198.35 -110.63
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Fig.4 Prediction of papain partition coefficient for
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