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Research progress on the application of peroxidase and its mimetic enzyme
in food analysis
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ABSTRACT: Peroxidase is a kind of natural enzyme widely exists in the nature that can catalyze various oxidation
reactions involving hydrogen peroxide, so it is often used to detect hydrogen peroxide, glucose in food, and
cholesterol in plasma, etc. It can also be used for the detection of glutathione, cysteine and other macromolecular
substances, it is widely used in food detection and processing. However, due to the disadvantages of natural
peroxidases, such as poor stability, susceptibility to external environmental influences, easy inactivation in acid-base
environments, and mimic enzymes have become an efficient substitute for natural enzymes due to their strong
stability, acid resistance, and alkali resistance, it can replace natural peroxidase to complete many catalytic reactions

with high efficiency. At present, the use of mimetic enzymes instead of natural peroxidase has become a research
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hotspot, and it has been widely used in the detection of harmful residues in food, to ensure food safety and maintain

human health, the research of simulated enzymes has become a trend. This paper reviewed the common catalytic

mechanism of peroxidase mimics, and their application in food analysis, and prospected their application and

development directions, so as to provide new ideas for the synthesis of mimetic enzymes in the future, and provide

new methods for food safety.
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A AP (peroxidase, POD)JE: i il A= ¥y sl Al 4 BT =
A — R EAR TG, T IZAAE TS T3 . AR
14, POD Ak B it 4 A0 S (HL02) 25 1 45 Rl JE 5] 19 484
SN LR35 B A A A WL AR R S R i i
AR ad A AL Wi (horseradish peroxidase, HRP)&— i
M RAIRLL EALG, T T Hy0p SE BTG, FEAS I 4
F, AR . RS . IAAR, Bty
FERFFE R Xt 42, B N T B s a4, ski,
ZHRRTEREARL, 532N RIS, TERRYE.
MEECE R RSB LT, S S & A ARE TTT Je 22
MEALTEPER, W, KR A EAT Al R FL2lifb s,
AR T A T TR, AL SRy R SR T A A A R T K
RTINS . SRIRMEAH Y, AZ GG £ A IR, FL
SOl T RAREE AR | IRy A R B, B
T, BB S AEDUL | BT FIYH 555 7 T EBUS T A 50K
SRUOT A g xS AL M BB SO LR | B
wh A AT U R SR R T 2R IR, LA A JE L Y
AR LR B, PR R E YRR, R
B AR TR

1 IEER IR RAE

MBh¥ iR POD 24 FLad ALt | Hsid Ak
YRGS, Y RAS I E ALY G 3B R i A
U2, POD REMSARALVF LSRN, BRI AL E N
TR & A AL R N G 8 IR A 220 | 4-
TG 3, 3, 5, 5'- U F FEB PR e (tetramethy Ibenzidine,
TMB)&, FHAb2: R A (L):

HE{R+H,0,— 4 L 1A +2H,0 )]

TSR — 2R A ML 7 B L, 5 R AR T
LG, GEMTERTR . etk AR AR o, B
Bl P I 2 TR BRI 45 4« RSP Hal, R
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P ot S A B SRl V5, i iy WLt 4% A T AR T

L1 R RHRIUES
AR AP — 28 HL AT R AR A A 185 1 19 37 %

kAR % FesO, REVEANKIUR Bk & BLHA POD i
LISk, % FEA POD I& M M9 KA BHHZE B & B, N5t
SIBICKE AWM SR A DUEZR A R4

Bt B AR MRHE R PE BOh M A R, fl H AL
W BT B 4 Ja 2 Th A A o i Sy, 7 A B S AR A
W A, 2R BRI S BCE HLR ) () &R R
AR, FPLHZE POD M) &R A HLHES L &Y
(metal organic frameworks, MOFs)J& 1 TLHL 4 )@ & F A
MUBC A E 220 e (o7 58 19 20 515 3 i 1A R FLAR S5 F iy 2 4L
GUOKM R, HBEA S TEM . fLIEZHERN, CRCY
KEFSR ST S . Fe. Co. Cu JEH A MOFs
FEYK ) 4 0 PO, HLAEAR AL S50/ S S
oAb 2= = AR (2)~(4):

Fe*'+H,0,+H'—Fe+ OH+H,0 )
Fe**+H,0,—Fe* +HO,+H" 3)
Fe*'+HO, —Fe* +0,+H" C))
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2 FENDEEEEDNIN | RPEEYIRY

&

2.1 SENYERERUR EH I E A5
)

1L S AL EG (CaO) WAR S — AL HS, 16 otk [ 14,
MEFTOK, ANET OB CREFAPUIER], —BHERIEH] |
B HEAFIERT o Cao, BB NER T, TR
ANFER T AT SR L, S HL /N BT RO 15 1R T CaO,
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FUESRTHE, WA ERE R & ]S NANEMR, I HEH
RV ATIE PR . A UT, SEOR AT 20 R B
AIATAERME LAk B Br 2R (bR o, (155250 Br AR s R 25
BRI . H RS e i, (AFESEPR
EP A R JC G A2 T o 3 25 i S B 8 SR AN AR
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AR R R RS T T K

5 T e S DB A B A N E B Ca0,
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TEPE-43 YRR 2 /N Ky Hh CaO, i, [RIBESR I HRP
SEPLT XN R CaO, HIE LA, {H T HRP 5328
FIRRTRE SR, 5 % A= A v H e s ME AR DY, vk —
Fiva] AR A TR o K R TR R e 4 A T 2 -4
T A3 S A T (Mb-Cu) X TS Hhek S A 5 A T AG
Mb-Cu FEHARG B AR /N HL S FOME S, F KSR B AL A
FEE TR, A A X A R R, R4
FEREAA TR, SEEL CaO, VS E =T, SEL T CaO,
AP E, AT CaO, RURINERAE T i, DL EdR
EH R CaO, A SR 1. BRINE CaO, 5k L
/b, R DROR A e DL RS e A T AG
7%, BRI R R 1 2ol e Ak P 6 — S8y T R4 7 43 #r
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B . RAIRAY He® K6 I 5 2 HoA F A S PR g A
fH. #EFHRAEPILIR BT K (glutathione, GSH)Jifk J555] I
T 8 7l £ 4 91K 7% (Au nanoclusters, Au NCs), Au NCs
R HA R A S YE R YT, 24 He ™ W B 4 A
PRI, ROVARIBI LA, IIMSEB He 1 & &
ME, M IERERREAF . RBUE R, FTRUHT AR He™
O SEBRAG I . B ME I Ni/Co 2R S AL (Ni/Co
layered double hydroxides, Ni/Co LDHs)#: 4 POD il %1% J2%
5 FE LA I 7 S ) Hg™, 2 DL T 45 7 B ARG Tl ek
SFRLE, S HE ORI T — R E s . it
7 e H? AR B 0 B 5E A% IR (ssDNA) I 44 K 43
(AuNanoparticles, AuNPs)ZRIH 5, ] LU$E & 94K 4: 19
POD 3%, JEF IR FRSCEL T He™ 7 22 SRl . 3246
Jrik HA R AR, REtmE s, AEMT
AR Hg G

DI (PO MR E 4R, 7T LA AR 2 (AR 1,
L 4.80x10° mol/L 4 & it A h ), P, 57
AT (o R ARG ik B G FE B, R AR SO | B Ak
fif 55 (Cu, I-Carbon dots, Cu, I-CDs)#EHLid E bW, KT
P> WLt T Cu, 1-CDs 11 i mT b iz i 1A 2 3 B8 114 Jii 2,
GEO M EIRET L TR POT I AT T, %y EE R R
ik, BasE . FESbESR, nIR A TR PO AYSEPRAGI
F AR B R XT M0, 40 K KL T (Mn;0,4
nanoparticles, Mn;O4NPs) #4011 480 1k g 76 Pk AT R %,
BN TR B S PER(CHR E T ik % kT AT
HELOBARMR . ATREE MBI T SRR SRS
TR, XLk A —E R 7. MoS,
YH KA MEORHE A T A 0L 4 A T SR AR T R A Y
Cd*™ Cd™ il B Ay B AMiE S Au-MoS, 44K & 4 bk
i, HLAT SR i A T PR T RE, RTSEEN CdP TR
PLBER, 5 i D AT, T P 1 4 2 VR A 5 1 SE PR A
W UL _E e e F & R EL BRI A S 2 iR,
B A BRI & S h B R AR E, AR
BRI 48 S F RO B R R SRR ]
I 1

=1 EHT Ca0, BN S

Table 1 Parameters of CaO, in flours

oalllE7/ i 1 AL Y LRV Fl/(mg/L) #: H F/(mg/L) E =BG
Ca0, HRP 0~9 1.64x107? [34]
Ca0, HRP 0.4x1072~1x1072 1.74x107* [35]
Ca0, Mb-Cu 0~8 1.82x1072 [37]
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Table 2 Detection parameters of heavy metals in foods

i 4 5 W E i Ze M3 [l/(nmol/L) 5 H B /(nmol/L) 330k
Hg*' AuNCs 10~300 6.26 [42]
Hg* Ni/Co LDHs 1.82x107 [43]
Hg* ssDNA-AuNPs 10~1000 3.0 [44]
Pb* Cu, I-CDs 2.96x107°~11.63x10? 30.60 [46]
cd* Mn3;O04NPs 2.4 [47]
cd* Au-MoS, 0.7 [48]

2.3 IEYELEEX & AP EEM RN
PR N R 7 b 2 —, KB 28RS
A UL, TR N T2 e e 5 v 1 IR 23 AR e Y
PRGN Rk, A6t SRR S T L A B R L P
KRB, HET RIS 2R R B (Fe, Co) AT it
ARG, DA A ST ) Tl 45 5 B S 73 WA o 92
Xf LA Al TP AL R A DN, ARSI PR R R
R R E L, HA RAFI R SRR, I A
TET NN —2P 5, m e s T A M e AT TR
KWFEE, GolEZFENE, 25 & MK G g
AT o T R R A I L, P
SRR LU G0 K SR 0oL Ak W S T, T R B IS
(Hx)7E 8 WER AL RS A M FH R 2R B HoO, T, RN
TR &5, 2O E YOS T UG Hx f 6
Gy M TR, I S bR N TR A gy 6 RE 0 PR A R e
(putrescine, Put)Fl/™f#%(cadaverine, Cad)E2—RHAERAR
WRIGAE A, TRA HAT B, RISEm 2SR 5h %, L1 5Y
FIF(Fe, Co)#BZ%(carbon dots, CDs)idEALWIIURE, 454
FE TR x T Put FUP e Cad HEATINGE, 127 IAG IR =,
M FREAT, T TSR vh & fa 28R i v Put A Cad A
Mo LA EHGE TP TP A FEY BRSNS Edn R 3 B

718 o R FHAADURRERS £ oAy S ) SRS B A 1 A B,

AL AT FF LA LS B 3 I (IR
3 FHEARIIEEIE MK 2 F AN

3.1 SEAYEREERT & & B E BRI AN

IR REAE AR PIAEAE 12, 558 e 1 R T st i fe
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FAF M G A T R R, X it v i L 3 5 4
W INEE XU %552 MOF@MnO 49K & & FHRHE 40
ALY AR [ A TR, ik R IR MR .
A RSP SR 2T EAUEEE L Ho0, FALmE, 454
DI BT 78 A 4 vh BE R B, TR AR IO A%
&, G . NG, LR E . e RS, WSEE

£k b ORR A PR A I R b AR S BT R Ak
(MoS,). K;[Fe(CN)o]Fl = &bk (FeCly) Ay EURE, il T H
A7 1o S A R A X - R A A AR
BHMOoS,@PBNCs), %A AT # b IR . il 45 o A ff
Gy« ANTFE AT £ SR AR A, R T R A R
[ B AR AR, okanil vk R, A BRI . DA A
r G G A DE S 5N 2% 3 R . RiR I AR
E RN IRARZE, BN R RN RS gk, H
BVEABRIZ Z%, WA AL ZE R AR &, Fr LA S v
Tt T2 ARSI 2 A SR % SR Bk
3.2 HEAMRPEEN RSP A E KR EMSER
B 6

GSH J&AIfpy —FpEZY) 0, = AN RNEESE
F, T Bk AT AR R S S IR Y. FeS, 4Kk
(nanoparticles, NPs)H A w5 (b W EEfE AL 76 1, Toffb ok
P, AT O PR 4G I GSHPY . i 3k 4 R - A7 Pl R
(Cu-MOP)# figfitfk TMB 5 H,0, I i, FEHHHA 1
ALY TE P, R (Cu-MOF )R 3L 75 1 Ak 1 £ 1
T, @57 GSH Hetayk, XM a9 GSH #:47 TA, T
BT RO ok, SN, B RS
RWE 3 Tl Z 0505 1 19 5 4k 2k 49 K KL F- (IONanoparticles,
IONPs) H A7 i AL WG 1, I LA AR O ST T
GSH il i) 5 R L s, AL Ies R AU L AR g
PN 3k GSH BRI T 47 T HE R, X oRETT & B R
PRGN A 2R 40 T B0 S0
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e HA o A O T T A 9 K bR 35T L POD T T
FAHE T — B T G A S FH TG I 1-2F e 20 BR (1-Cys )Y,
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PRI HE R A K e 5 58 35

®3 BAAEVRMENESH

Table 3 Parameters of harmful substance

LioalllE7 o ALY 2R V7 FEl/(umol/L) £z i BR/(umol/L) 225 3k
2H e (Fe, Co) 0.25~1.5 0.50 [50]
Hx Bl ZH K A AL 0.4~10 1.2 [53]
Put, Cad (Fe, Co, CDs) 0.25~10 0.06 [54]
JIHL ] e MOF@MnO 0.1~0.36 0.157 [55]
JIH i AR I 2T AR L il 0.1x1072~2x102 0.08 [56]
N (MoS,@PBNCs) 0.3~100 12 [57]
GSH FeS, 4K b F — 0.15 [59]
GSH Cu-MOF — — [60]
GSH (IONPs) — — [61]
Cys MOF 1x107°~1x1072 0.28 [63]
Cys Co4S3 44K kL — 10 [64]
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