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Application of Metal-Organic Frameworks as Mimic Enzymes in
Biochemical Analysis

GUAN Huanan, ZHANG Yue, WANG Dandan, WU Yongcun, PENG Bo

(College of Food Engineering, Harbin University of Commerce, Harbin 150028, China)

Abstract: Metal-organic frameworks as mimic enzymes have been widely used in many fields due to their advantages such
as easy preparation, low cost, and high stability, compared with the shortcomings of natural enzymes such as easy
inactivation and high cost of preparation and recovery. The outline of the metal-organic frameworks are briefly summarized
and the composition of the metal-organic frameworks and their existing types are described. The detection mechanism and
latest research progress of metal-organic frameworks as mimetic enzymes in the biochemical analysis of glucose, active
protein, lipid active ingredients, vitamins, inorganic salts, pathogenic bacteria, heavy metals and other active substances are

mainly introduced. The future challenges and application prospects of this mimetic enzymes are prospected.
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MOFs) &5 L &g & B HAA 25 s . b, th &8
B S5 a8 HLEARSS & A 48 A IHELR B A A
AL BE I FARAS L, ClCA YT s RS . SRR
fifiFH LE, MOFs HoA AL, a5itafaxe . &5 TIAE. &
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BL B BHF 58 Bf (Material Institute of Lavoisier, MI
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W Ye b2 R ok H 5 PINPs 456, TRl —Fh 4%
AEAAATEL PEINPs/Cu-TCPP (Fe). ZAf57#H, PtNPs/
Cu-TCPP(Fe) 't PtNPs., Cu-TCPP(Fe) 94K /- LA
T Wi R -G 2R I AL 5 0 3 A A AR L Bl I 1
WFFE K PINPs/Cu-TCPP( Fe) 5 78] 70 Wi S8 AL it 435

B, FENT T IR N EE ATk, A LER AN 1
N IS5 T AR BR > 0.994 pmol/L, £%
TEYEFE Sy 2~200 pmol/L, ELAT R 414 53 f50)% Fnisk £&
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Fig.1 Schematic illustration of the synthesis method of
PtNPs/Cu-TCPP(Fe) hybrid nanosheets and their application in
colorimetric detection of hydrogen peroxide and glucose
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Fig.2 Schematic diagram of synthesis and reaction mechanism
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ANAT b ) B EEAGINFE AR E Rl ARAS, 6
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Fig.3 Schematic illustration of colorimetric detection of
cholesterol using cholesterol oxidase (ChOx) and
Fe;0,@MIL-100(Fe) catalyzed reactions
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AP EAERE L. &FAPEZE UGN
Foe A R AR B Ak R, TE4E K
I T A v A AT .

PR IMLAR ARG 2R C, Bk g A &,
JIIEZAETE TR RSP . ZHENG 465687 il 45 17 —Fb
HA o S AL YRR % M 09 42 )8 A PLAEZE MOF-
808, Al IFER FLiZ Y pH 1 [l PN B W A Ak 16
PR, I PACEEST T —FP AT . RAEUWHTIR M AR Ltk
M. LI TMB YER B IR, il S S
T MOF-808 F] DL IHLFLAL Jy i ) oa, MBS InPrin
PR AT ANl — B G, LA wT LIS HTER I e 54 4G
), HLERLNE 4 s, SEELS SRR, PUIR MR 1 i
BRI BRA 15 pmol/L, £ EVEEIA 30~1030 pmol/L .
ZIT AN B A R PSR S, 1 B IE
AHT MOF-808 J&—Fh4pik AL BgAA L, 1T LAFE
PESEAG S IEATAEIN, SR 4B A M IAE B R A PR
WA R R m e nG IR A R . B RITFST
-3 TA A, MOF-808 it S A Wy WA AL i FH T Hi R
L PRAG I B -1y E A L i = —P 70,

r . TMB+AA+H,0,
\ | oxXTMB+oxAA

K4 MOF-808 Lt (LAl HTIR MR LI R A
Fig.4 Schematic illustration of the detection mechanism of
ascorbic acid by MOF-808 colorimetric method
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R H EDS S, Pl SRl . TAN 4569
FHBRRE A E i E AL i), NEW i R SR A AL
HEZE(HKUST-1) HA o AP S WS 4, mT AR 2L
AL AL S B AR SR, T LA Sy ity 2y 1
— P AT P BRRL 22 DS AR I o FEI B AL E A TE
T, HKUST-1 B % AL AE 5 G i 22 m] 5 28 A
RO AFAL, S5-GSO CRIMN I, T A RO AS I i
FeZR it o Z T IR EMENE S 4~700 pumol/L, K
B4 1.0 pmol/L. KHAN 251 JLF30hR o AL Wit
(HRP) et AL EAAAE N RIS TR, FRZE 65y
FENCEETR, AL T — P R R e A v, K
FR>5 0.015 mg/mL.
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HPTER, B EERE . AR TERAUHE
B £ AR, XoF AR ER UEA I 2 FIER B, HAT =y
R RSO, nIHE HA e A s A R R R

QIN Z511 R FH 45 P i £k (— BRIk ADP. —
BERAR AMP. —BSIRIRTT ATP. £EE5REL PPi FIBE
fiREh Pi 45) PR i S AL AL ) (O 1 R, HIAE T
2D M-TCPP(Fe) 44K (M=Zn,Co,Cu) K& I #% [4
B BEALIERAS T LA Hh — R IR HR T U 1 ol
BEMEREHELLAY ATP 1 PPi /K% 2, IR~ T
A IRE L T IR ERAS I (AL R . AR TR L RE
R — AR B RR R (Y PRAL S, IZAIRAL IR
B2 AT AR ISR Z2 B RR R, gL I N T T
IR ER 114 4 531) K LTt /K e AR B TR 1R i) SE i o

oK Hr R SR B, & S B ISR YT
A, AT REARR K HR i B 48, 21 o At A= 4 3 1l
B, WANG S5 (585 T 3 il Be g A
HLHESE, I 58k B H LA i S A A it v o, mT
F: TMB AT B0 () 5 . (BAEBE IR ER ITFAE T,
AT AP HNZ A N . FET I — G, T A A
T E IR R 1Y bk, MLERUNIE 5 UroN . BETR
kR 20 nmol/L, ZeM7eFA 0.05~5 pmol/L.
ZITFE R 4 S A A UHEZR N, FH 2R 05 Wai) 40t s H 14k
THlEE,

K5 Cu-MOF LE @l Eh HLE R R 1A
Fig.5 Schematic illustration of the detection mechanism of
phosphate by Cu-MOF colorimetric method
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PAIRE 7K S B E Ay, HAGHHBRA 17 CFU/mL,
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A BT ARSI HE AL T — i 2R AR Do R RS IN 92
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FH PR RIS R A E A R, SR FHVK IR & e 4 I8 A
HUEZR AR T (Cu-MOF) . i T HER A E 5
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AT, B T B e U 4 B (0 R R
B B Cu-MOF 1Ry it S Bl i A b e (a
SN S8 B AR G S B AR LS &, 57 T —Fh iR
O A ER T LL R Jr vk . MLERANIE 6 Fios, 488
€075 25 BR B A (X 4G H R A7 20 CFU/mL, £&1E 6l
"N 50~10000 CFU/mL., ZJyiEEAA M . R, &=
BEPRPEE L, W T A R 25 A i T AR SE Rl
G B O ATBR I ARSI

— —
Magnetic Colorimetric
separation analysis |

>| |

| & |
|

| 1

\* | \

| \

\

<%
Aptamer / Light yellow
modified
magnetic
nanoparticle .:'_ 46,;{
| *%/ %,
B % == _
\»/ K = F—
\-_; ‘ C’%é[ | Magnetic Colorimetric
2 Nl separation analysis
& |,,'I | | |
| Py | |
‘\‘\-" S N\ o l'tl
& &/ v
Deep yellow

K6 He@IERH A bR # A 2K

Fig.6 Schematic illustration of colorimetric detection of target bacteria
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JASER s AR I Zre S5 ke, TR 4B a D UHEZE 3
ARSI W) LA R | 2 AN R A S o5, AT Pk
Fr B 42 o

XU 27 R A2 A 2H2Ra0K 1M ACP Al Hemin
AN Z YR B AL A VUE IR & il £ DI e fL ook
(ACP/Hemin@Zn-MOF), 34 Il & —Fh ik ael%
IS, IZAGIRES HAA VO CRRE i S bl S P A
PRRRSPE . 7T LSBT BE IO L Y = R AR AN
= R ARG I, K S BRA 1.05 ng/L, ZRPETE A
3.33~300 pg/L, BB R 7K A h ICH U s s

LI &89 kg gt 1 —FhJC 5t 42 Jm A MUHE SR (ZIF-8/
GOERRED, TEAR B T HAEAE |, vl sl 2 LRSIy
LA NG, F )R TMB %46 IR A) UL
A o, HLERANIE 7 s . T e n] /K R i s
ARE A R SRR P R v R AU AR 25 T L A, Az
B >A 1.43 nmol/L, £ 38 [l 2 2~5 nmol/L. ZIF-
8/GO R EA WAL . #E I 8 . RABUE Ak

— PP, VRN T 54w A R AR B SR, PR

y o

€ "

+ methanol

Zn(NO;),"6H,0 ciric acid-
H,C CH, Ag' | sodium

! - ' ‘ NH, TMB lcitrate H,0,
HC CH, \ 550 I8 3
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*HZNNHZ*OXTM S
H,C CH,
2 7Zn MW GO 7 PEI @ ZIF-8  ° AgNPs

Kl 7  ZIF-8/GO A R H: He ARG AR 25 F i HLEE 7R = 1]

Fig.7 Schematic diagram of the synthesis of ZIF-8/GO and its
colorimetric detection of silver ions
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1,10-FE 2 ik-2,9- — 31 (H,PDA) Fll Cu" & T 14 5,
FEILH R 1 SE AR B E AL TR, I T DU e TC (2
JiEY) TMB S5t S8 b S A s =) . SR, 78
Z BERAFERITE T, Cu(PDA) (DMF) iy &AL
Pt 3% P2 AT ke B S A, MLER AN 8 Fron . FETIX—
BRG, FNT T — PP EAT R R AR 2
Jiig Eb ARG s, ZRPEYE RIS 10~100 pmol/L, i WF5E
NG Cu(PDA) (DMF) H ARG A ZE PR IE AN 254
e Z U, 2 R AR st b
W

: sl‘ ...‘.t > :s.: . *
[t ¢
\ L .:.\“ .
/ e 4 A}
- Cu-MOFs g TMB+oxDA
oxTMB

K18 [Cu(PDA)(DMF)] it A fb Ayt Lt
Kol DA AHLEE R ]
Fig.8 Schematic illustration of peroxidase-like activity of
[Cu(PDA)(DMF)] and its application for
colorimetric DA detection
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S (1) SE AR TG SO R DO GHERE . JET I,
GENT T — PRI U RN (1) A= AL e, R NEERA (1)
i BRA 3.93 umol/L, Zet47EEIoA 10~2000 pmol/L,
A AT RS TN T AR T RS (R ARSI, I
5 TR R, S & i Ao TR T 7 ARSI
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