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Synthesis of (S)-4-fluorophenylglycine by using immobilized
amidase based on metal-organic framework
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Abstract: A stable Zr-based metal-organic framework (MOF, UiO-66-NH,) synthesized via micro-water solvothermal
method was used to immobilize amidase by using the glutaraldehyde crosslinking method. The effect of immoblization
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conditions on enzyme immoblization efficiency was studied. An activity recovery rate of 86.4% and an enzyme loading of
115.3 mg/g were achieved under the optimal conditions: glutaraldehyde concentration of 1.0%, cross-linking time of 180 min,
and the weight ratio of MOF to enzyme of 8:1. The optimal temperature and optimal pH of the immobilized amidase were
determined to be 40 °C and 9.0, respectively, and the K,, Vimax and kg, of the immoblized amidase were 58.32 mmol/L,
16.23 pmol/(min-mg), and 1 670 s, respectively. The immobilized enzyme was used for (S)-4-fluorophenylglycine synthesis
and the optimal reaction conditions were 300 mmol/L of N-phenylacetyl-4-fluorophenylglycine, 10 g/L of immaobilized
enzyme loading, and reacting for 180 min at pH 9.0 and 40 °C. A conversion rate of 49.9% was achieved under the optimal
conditions, and the conversion rate can be increased to 99.9% under the conditions of enantiomeric excess. The immobilized

enzyme can be repeatedly used, 95.8% of its original activity can be retained after 20 cycles.
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metal-organic framework.
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Table 1 Kinetic parameters of immobilized and free
amidase
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Table 2 Effect of substrate concentration and reaction
time on the reaction catalyzed by immobilized enzymes

Michaelis-Menten F_ree Immo_bilized Substrate concentration Reactiqn Conversion e.e.
amidase® amidase (mmol/L) time (min) (%) (%)

K (mmol/L) 53.65+0.9 58.32+0.6 100 60 49.9 99.9
Vimax (umol/(min-mg) 21.32+0.6 16.2310.4 150 90 49.9 99.9
Keat (10° 571 1.89+0.2 1.67+0.01 200 120 49.9 99.9
keat!/ K (10* L/(s-mol) 3.53+0.01 2.8740.05 250 120 49.5 99.9
 Reported by our previous study™®l. 250 150 49.9 99.9
300 150 49.5 99.9

B, OSSR A AR TR . 300 180 49.9 99.9
] 5 P T P SRR Ko/ Ko AT EG 307 B /NI T 330 180 483 999
350 240 48.5 99.9
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Fig. 11  Effect of immobilized enzyme loading on
catalytic reaction.
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Fig. 12 Operational stability of immobilized enzyme.

HEZE Fast-UiO-66-NH. 1F Jy ik, F| % —BEAE
IR AT TR ity [ AL AT R G 58, WG4
R MR INAEER 1.0% , SHEHT [A]
180 min., FiASW TR 8 1 1, Bl fbaR
B, WS 77 DGR K E) 86.4%, & 1 1 E LA
Ky 88.5%, [ffia kT 115.3 mg/g. MR
Fast-UiO-66-NH, IR 18 & (115.3 mg/g)
ik Far A aEmE R & EA LESR
(211.3 mg/g), {HZILEGHE J7 MR (86.4%) 5[
TEALRE (88.5%) 5L AL 4R A HLAEZLE Hh 4%
FEIT (88.2%, 92.2%). X I g S M T HUK A 734
Beiil & A m A ME SR AL, BRI T Bl R E A
FLIEWHS, teoh, PEERR R Ak, il
T A B I E AR T A e
JEoyHr 2B, 2 E LRGSR R 40 C, Rl
pH {E} 9.0, 7E 40 CyfaEiih 72.2d, HAK

*3 EFRAFEEREE KB LR

TP RS E M o I 8 E LY Ky oA 58.32 mmol/L,
Vinax A 16.23 pmol/(min-mg), ket & 1670571, F]
R & S0 DLBCAR i 25 & R A DLHEZR , (i
A S ST N S S A . PR
TR ASHRR 5 R T Y SR A S A i — 2
Wradidr o SR S e B4 T 11 2 A fof 15 5 2%
REE A5 E AR, Ao 4 A 1 2 fb RS e
BAF, EMAS R PRA . % 3
VAN T S5 3l JLAR - — Rk [ e AL B vk
HEeMEM—kr (LIl ib) 1y
DAHEE, RO 2% 6 WE R il H A DT
(1) W55 AL A& EmaE R ; (2) [ fEgE 1L
R R B R MR 5 (3) A E T A K AR PR
hE R RRE . Hik, 48 fF HLHE 3R
Fast-UiO-66-NH, 75 BU] 5L . PLid . f20E . AR
I, [l Bsf [ b TR A W R 4T

) [ 2 Ak T M 6 A Ak 5 A (S)-4- TR T
SR, RALSS M RN AA R KA N-2K 2 E-4-51
B E me U By 300 mmol/L, [ Ak
10 g/L, 7£ 100 mmol/L H & R-2 A b ZE ik
(pH 9.0) 1, W% A 40 “C, KW st Ta] 180 min.,
R AL ZikF) 49.9%, e.e.h 99.9%., Hk—%
SR E AL A LR AL S 0, 25 R, ESH
FH 20 Yk, [ E AT DR B 95.8% K J5L 4R TG
T R R VE R e M o A 9 A [ A Ak
LA (S)-4-FUAR H &M M Tk fbE =855 T
i

Table 3 Comparison of enzyme immobilization based on different support

Enzymes Supports Methods Applications References
Catalase ZIF-90 Co-precipitation H,0, degradation [2]
Cytc ZIF-8 Co-precipitation Biocatalysis [15]
Hydratase ZIF-67 Biomimetic mineralization Biocatalysis [27]
Peroxidase Cu-BDC Biomimetic mineralization Biosensing [28]
Amidase UiO-66-NH, Cross-linking Biocatalysis The study
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