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Abstract A rapid and efficient preparation of CPO@ZIF-8 by “one pot ” method at 30 ‘C in aqueous solution is presented
in this paper. The structure of zeolitic imidazolate frameworks (ZIF-8) was constructed while chloroperoxidase (CPO) was
incorporated into the channel. Mild reaction conditions ensure maintaining the enzyme activity in the preparation of immobi-
lized CPO. The synthesis of CPO@ZIF-8 was performed by mixing zinc nitrate solution and polyvinylpyrrolidone solution
(PVP, M,,: 10000, 10 mg/mL, 400 uL), chloroperoxidase (CPO) (0.214 mmol/L, 500 puL) and 2-methylimidazole (1.25 mol/L,
25 mL) and stirring for 15 min at 30 ‘C, followed by washing and centrifuging for 3 cycles at 4 ‘C for 8 min. The structure
of CPO@ZIF-8 was characterized by scanning electron microscope (SEM), transmission electron microscopy (TEM) and
X-ray diffraction (XRD), indicating that the incorporation of enzyme molecules did not affect the crystal structure of ZIF-8.
To further confirm the incorporation of enzyme into ZIF-8, CPO was labeled by fluorescent probes fluorescein isothiocyanate
(FITC) and subjected to the same procedure to synthesize the FITC-CPO@ZIF-8. Confocal laser scanning microscopy
(CLSM) proved that CPO was distributed evenly and embedded in the whole framework of CPO@ZIF-8. Compared with the
method of preparing ZIF-8 firstly, and then immobilizing enzyme molecule by physical adsorption, the immobilization effi-
ciency of enzyme was enhanced by introducing the enzyme into the whole framework, moreover, the catalytic efficiency of
the immobilized CPO was increased due to high specific surface area of ZIF-8. The catalytic performance of the CPO@ZIF-8
was evaluated by the conversion rate of 2,2'-azinobis-(3-ethylbenzthiazoline-6-sulphonate) (ABTS). The rigid shielding en-
vironment provided by the three-dimensional channel of ZIF-8 effectively improved the thermal stability, pH stability, and
tolerance to organic solvents of the CPO@ZIF-8 under harsh reaction conditions compared with the free enzyme. When in-
cubated at 50 ‘C, 60 C, 70 C, 80 ‘C and 90 C for 1 h, 97.1%, 87.8%, 80.2%, 68.1% and 41.5% of the activity of
CPO@ZIF-8 were reserved. When incubated at 50 'C, 60 ‘C, 70 'C and 80 C for 3 h, there were still 91.4%, 77.8%,
64.7% and 50.3% of the activity remained. The tolerance of CPO@ZIF-8 to organic solvent DMF, methanol and methyl cya-
nide was enhanced to 30%~40%.
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Figure 1 SEM images of the ZIF-8 (a) and CPO@ZIF-8 (b), and TEM
image of the CPO@ZIF-8 (c)
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Figure 2 XRD patterns of particles CPO@ZIF-8, ZIF-8 and Simulate
ZIF-8
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Figure 9 The thermal stability of CPO and CPO@ZIF-8 warm bathed at
50 C during3 h

Bl 10 i CPO@ZIF-8 fEARIREE FE 0 2 180
min JERERIGHERE RS, £t 1 h, CPO@ZIF-8 1
50 ‘C. 60 C. 70 ‘C. 80 ‘CH190 CHImIRE T
{RBEZ] 97.1%. 87.8%- 80.2%. 68.1%. 41.5%FFIEALTH
P, mZeit 3 h J&, CPO@ZIF-8 7£ 50 “C.60 C.70 C.
80 CHMI T {#4F 91.4%. 77.8%-. 64.7%-. 50.3%MHIfEAL,
T

110

o ——
£ g0/ —
E T T
€ 70] \
c \
5 604 * —
] v _
2 50 1
S 40{—"—%0°C
fulne
o
& ?8_—v—80°C

1—e—90°C

0 T T T T T T T T T
0 20 40 60 80 100 120 140 160 180
Time/min
B 10 CPO@ZIF-8 £ 50 C. 60 ‘C. 70 C. 80 ‘CH190 C Fidix

3hJaMRFEENE

Figure 10 The thermal stability of CPO@ZIF-8 warm bathed at differ-
ent temperatures during 3 h

DA b 285 S0 ZIF-8 (18 42 W0 2% m] o a3 T e )
o> FHAE T — AN NIPE R OR B, FRAR T IR T 3
BRI PE TS FE
2.2.2 CPO@ZIF-8 & BRskAE T

B ¥ & E pH YU EIE %, CPO FZL1E pH 5
eSS RR IR B A7, pH<<5 BFBE pH [k Ma e
PEIZET R, JUHJE pH>6 KRR A CPO Hi e it

Acta Chim. Sinica 2017, 75, 293—299



1 F F ®R

WIS, ACH CPO@ZIF-8 7F pH=3. 5. 7 I}/ &E
1 h J5 LA TEM A1 XRD % H AT RAE, KN ZIF-8 & 4L
WA RAETHGE S1. K 2, LRHMER), UHATERRMTE
Wi CPO@ZIF-8 W LIRS E /A 7E. [FIBF CPO M1k
H,0, %4t ABTS HI N E T pH 3.0~7.0 FIFREE k4T
i, B 11 BoR RN R pH N 5.0, (BEA Z & pH
e &, CPO@ZIF-8 FIEAL R B2 = T B CPO,
XU T ZIF-8 (LIS B 22 0] DL “FaR” pH M 25 R
25 ] L SR AR 2.

60 —u— free CPO
i,__nf —e— CPO@ZIF-8

50

N

@ 404

®

= 304

Ke]

2

[ 204

S i

S 104 S~
04

3 4 5 6 7
pH

Bl 11 pH % CPO Hl CPO@ZIF-8 AL 1t i 5l
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ZHE.
444 LESHERLE

2 mL &0 I 20 mg CPO@ZIF-8, 1370 pL pH
=4 PBS £, 100 uL 0.1 mmol/L 4% 5 5 7& W LA & 30 uL
H,0,, < 30 min &, PAZ2HE4E Cary60 L4011 W
FEEETHIE BB R NRAE 583 nm AbWRO EEAA.
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