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Abstract: Lipase (CALB) was used as the model enzyme. When functional nanomaterial ferric oxide nanoparticles were
hybridized with metal-organic framework (MOF) material ZIF-8, CALB was embedded in the hybrid material at the same
time to prepare hybrid nanobiocatalysts CALB@Fe;04,@ZIF-8. The effects of temperature, mechanical stirring speed,
illumination and the amount of Fe;0, on the activity of CALB@Fe;0,@ZIF-8 catalyst were investigated. The optimum con-
ditions for preparing CALB@Fe;04@ZIF-8 were as follows: temperature 20 C, rotation speed 400 r/min, illumination
wavelength 380 nm and Fe;O4 mass 5 mg. Under these conditions, the maximum recovery rate of CALB@Fe;O04,@ZIF-8 was
82% , which was 16% higher than before optimization. At the same time, with the addition of Fe;O4 nanoparticles with pho-
tothermal effect, CALB@Fe;04,@ZIF-8 showed strong photothermal effect, light intensity and wavelength could signifi-
cantly improve the affinity and reaction rate of enzyme and substrate, and CALB@Fe;0,@ZIF-8 showed higher apparent
enzyme activity. This study provides a useful reference for the development of novel functional nanohybrid MOF immo-
bilized enzyme biocatalysts.
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Fig. 2 Characterization results of immobilized enzyme
catalyst
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it 75 N B 11 32 oh 1 i FLu /> 3 R T AL R
J1, BB TR, AR Ky BEAG. (B, S5
JE Wi B vy © K {H 0.0032min"" #f] It , CALB@
Fe;0,@ZIF-8 7¢ 380 nm " ZFLH B vinay * Kin {8
(0.006 6 min™") , 33X 5 B G RE 24 T [ 52 Ak A4 ) B 78 A1)

AR
F1EMEUFNHNNESY

Tab.1 Kinectics parameters of biocatalysts

Ko/ Vinax/ Vinax ¢ K/
-
HEALH] (mol-L™") (mol'L"'min™") min”'
Ui 3 1R 7 it 2.878 8 0.009 1 0.003 2
CALB@ZIF-8 53555 0.020 6 0.038 0
CALB@FC304@
3.7114 0.020 8 0.005 6
ZIF-8 ARt
CALB@Fe;0
@Fe:0.@ 3.205 5 0.021 1 0.006 6
ZIF-8 380 nm
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A SCR A BT A IR DI RE T FesOy 9KBL T 44
b ZIF-8 [ fLRHEfb ], WFoT T R | B P |
Fe;04 WS INJTTfx AL R i b RR A2, 1555 T
RS T ] A b T ARG 7 () 5

(1) il % CALB@ZIF-8 Feflt 451k« i 30 °C .
BE 250 t/min | G AR 380 nm . il % CALB@
Fe;0,@ZIF-8 1 fe AL 55 11 hy « T BE 20 °C | %
400 r/min , JEIEPE K 380 nm, Fe;O4 Jii 54 5 mg,

(2) FesO4 AR HYAAL 25 38 5 1 815 1L i
CALB@Fe;0,@ZIF-8 W71, HYLHEXT CALB@
Fe;0,@ZIF-8 [iliid J1 052 B, Rl otsin
AR x ] 2 ARG 1A B4 E

(3) LRI FesO4 4HAK 1] E T 5 1K
P R SRR DT, HARE T IR f v %
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