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Property of papain immobilized on magnetic ferroferric oxide
by biosilicification
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Abstract: An approach combining biomimetic mineralization with Fe;O, magnetic particles(MNPS) was proposed
to prepare immobilized papain that was easily separated from reaction mixture. The results from FT-IR spectra
showed that aminosilane—modified MNPS was synthesized,and EMNPS was coated with biosilica by biomimetic
silicification. When the concentrate of papain was 7.5mg-mL™",the loading of papain was 0.24mg-mg-" MNPS
and the activity of EMNPS and EMNPS/SIO, were 3.72 and 3.66U -mg~" MNPS, respectively. Furthermore,the
pH stability,thermal stability and reusability of EMNPS/SIO, were better than EMNPS. Compared with free
papain, EMNPS has slightly higher affinity,and EMNPS/SiO, has lower affinity with substrate. The Michaelis
constant(K,,) for hydrolysis of casein by EMNPS and EMNPS/SiO, were 1.39 and 2.31mg-mL~". The maximum
velocity (V) of EMNPS and EMNPS/SiO, were 0.04 and 0.038mg-mL""-min~",respectively.
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Table 1 Loading and activity of the immobilized enzyme under

different initial enzyme concentration

it J N B35 (U/mg MNPS)
(mgemL™)  (mgfif/mg MNPS)  EMNPS  EMNPS/SiO,
1.0 0.15 1.62 1.35
2.5 0.20 2.69 2.29
5.0 0.23 3.55 3.23
75 0.24 3.72 3.66
10.0 0.23 3.56 3.61
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Fig.1 Photos of different samples dispersed in water
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Fig.2 FTIR spectra of sample
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Fig.3 FTIR spectra of sample
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Fig.4 Storage stability of free enzyme, EMNPS and EMNPS/SiO,
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Fig.5 pH stability of free enzyme, EMNPS and EMNPS/SiO,
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Fig.6 Thermal stability of free enzyme, EMNPS and EMNPS/SiO,
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EMNPS . EMNPS A 5 111 A28 B[] Al , 71 ) NV it #2 b
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Fig.7 Reusability of the EMNPS and EMNPS/SiO,
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Table 2 Michaelis constant (K,) and maximum velocity (V,,.)

of free and immobilized enzyme

_ SEAL I
ifg Bl :
EMNPS  EMNPS/SiO,
K, (mgsmL™ 1.52 1.39 231
Vow(mgemL emin™)  0.043 0.040 0.038

45 L, 5 BN 1.52mg e m L L, EMINPS
FO KA B AIG 22 1.39mg » mIL", 56 W R P 2 44 <2 BB i) 5
LI5S T 2 18] ) S R0 WA Ty o T4 i A 78 4
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fink, 5 CEL LT SR A 1) [ 2 A I 5 A ) SR R
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Bt TV i M 27N
3 it
T AT H 1 il A2 106 [ 5 A1 Sl AS i 3 P 4 ke
(F441877)
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