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Abstract: Papain was extracted by a [Csmim] Br/K:HPO4 ionic liquid/aqueous two-p hase system. First, the influence of reagents on the
activity of papain was investigated. Second, the effects of alkyl chain length and concentration of the ionic liquid, dosage of papain, pH, and
temperature on the partitioning behavior of papain were discussed concretely, and the extraction conditions were optimized using the central
composite design (CCD). The results showed that ionic liquids'had little impact on the activity of papain and could promote the activity a low
concentrations, while the inorganic salt had a larger influence on the activity of papain. There was a negative influence on the extraction of
papain in the ionic liquid/aqueous two-phase system a high temperature. The influence of the various parameters was in the following order:
concentration of K;HPO4 > concentration of [Csmim]Br>dosage of papain> pH. The optimized extraction conditions were as follows: [Camim]
Br content, 0.30 g/mL; K;HPO4 content, 0.30 g/mL; pH, 6.0; dosage of papain, 3.0 mg/mL; reaction temperature, 30.0 ‘C. Under the optimum
conditions, the activity recovery of the enzyme and purification factor reached 91.20% and 1.73, respectively. The result provided the
experimental basis for further research and large-scale production.
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—IPWHAE), semn RN RS, BERBUORN g kR AwE BEFAA B F{i P/
AN E 7R XOKM AR R R EAE K, X1 1 31.37307 31.37307 19.17435 0.0005
30.0 CELNE. Xz 1 2.208267 2.208267 1.349632 0.2624
27 W E LI E A X3 1 240.7934 240.7934 147.1662 <.0001
X4 1 0.056067 0.056067 = 0.034266 0.8555
271 M @mERRIXTTERLE R X:2 1 4478091 44.78091 27.36885 <.0001
R 2 WA ERER T RRER XiXs 1 14,0625 14.0625 8.594611 0.0098
Table 2 Experimental design and result of RSM (Uncode) X1X3 1 2418025  2.418025 1.47783 0.2417
KBS X1 Xol(@mL) Xsl(gmL) Xa(mgmL) Ye/% PF XiXs 1 2.576025 2.576025 1.574395 0.2276
1 60 025 0.30 250  89.46 1.65 X2 1 111.6993 111.6993. 68.26755 <.0001
2 60 0.25 0.30 350 8835 1.66 Ye% XoXs |1 0.664225 0.664225 0.405956 0.533
3 60 025 0.40 250 8217 1.36 XoXe' 1.030225 1.030225 0.629645 0.4391
4 60 025 0.40 350 8157 139 X A1 3260597 326.9597 199.8287 <.0001
5 60 035 0.30 250 8629 1.52 XaXs 1 0.6084  0.6084 0.371837 0.5506
6 60 035 0.30 35  8.10 154 X 1 14.62495 14.62495 8.938362 0.0087
7 60 0.35 0.4 250 79.23 127 BA 14 7147071 51.05051 31.20066 <.0001
8 60 035 0.40 350 7810 1.29 &E 160 2617919 16362
9 80 025 0.30 250 8321 142 R4 10 2122451 2.122451 2.570235 0.1301
10 80 025 0.30 35  83.63 146 H2E 6 4.954686  0.825781
11 80 025 0.40 250 | 7751 1.24 BHEE 30 740.8863
12 80 025 0.40 350  80.01 1.30 =4 TR/ PF OB 200
13 80 0.35 03 2.50 85.03 146 Table 4 Variance analysis of PF
1480 0&% - D80 3507 84530149 Wil KR AWk BEFHA HH  FM P
15 80 035 'R F50 7850 Tef X1 1 0.0486  0.0486 18.48756 0.0006
16 80 035 0.40 330 (847 129 X, 1  0.003267 0.003267 1.242648 0.2814
1750 030 0.35 3.00 8839 164 Xs 1 0.256267 0.256267 97.48448 <.0001
18 90 030 0.35 300 8436 148 Xs 1  0.006017 0.006017 2.288755 0.1498
19 70 020 0.35 3.00  82.63 141 Xz 1  0.068708 0.068708 26.13686 0.0001
20 7.0 <0.40 0.35 300 84.32 1.45 XXz 1 0.0169  0.0169 6.428802 0.022
21 7.0 0.30 0.25 3.00 84.35 1.47 X1X3 1 0.0064 0.0064 2.434576 0.1382
22 7.0 0.30 0.45 3.00 71.36 1.13 X1X4 1 0.0004 0.0004 0.152161 0.7016
23 N 0A0 0.35 T Xz 1 0190023 0.190023 72.28535 <.0001
70 ¥Yao 035 100 8922 168 PF XoXs 1  277E-32 277E-32 1.05E-29 1
e 70 & 035 300 89.49 167 XoXa 1 0.0001  0.0001 0.03804 0.8478
% 70 030 035 200 89.87 171 Xz 1 0371747 0.371747 141.4134 <.0001
XaXa 1 0.0001  0.0001 0.03804 0.8478
2070 030 035 300 8945 168 Xez 1 0.022049 0.022049 8.387441 0.0105
28 70 030 0.35 300  9L74 173 A 14 0.876881 0.062634 23.82627 <.0001
29 70 030 0.35 300 90.36 1.72 %Z 16 0042061 0.002629
30 70 0.30 0.35 300  90.36 171 442 10 0.038175 0.003817 5.894669 0.0208
31 70 0.30 0.35 300 9147 174 4% 6 0003886 0.000648
2.7.2 v T E 5 EHBZ 30 0918942
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