RERE: (L
SCIENTIA SINICA Chimica

W i

2026 £ FE 56 & F 5 HE: 1407 ~ 1431 OPERFRE ) Zekidt

SCIENCE CHINA PRESS

chemcn.scichina.com
CrossMark

& click for updates

Wt mANERE GARR Y EBEARKN
i RV sCit R

$aEsk kAT TG, RMAL BEUE, REE, REF

rh ] TR = 5 2 B TR SR 2 R R 24 B, YR 110035
*#iNE#, E-mail: zhangyuel022_cipuc@163.com; zhaopengcheng@cipuc.edu.cn; ccpezzy@163.com

WA H 3: 2026-01-22; 4352 H#: 2026-03-24; MR & % H H1: 2026-04-28

AR R LA TAE 0I5 2022JC03, 2023JC05). L THAETHHGS: C2024007). 1 E | HER BT H (45
Y2024061). H [E A S 2 s 2 G RHFE S BT H (G5 D2025011) I TARMEHARTRIINE (95 2025080101-JH2/1013)F1A L FH:
HRITE (85 2025ISM11) % B

WE SEBEAIERMOF)REEMHE . KERA. LIREXERRALARUFRS, AFRERRTR
Wit M T A % RIE. AXERT KB TFHEE, TR EELEF/\FHMOFsH B L XRNILE, ERARSL
SGRTHERER. KE, ARHFFRRBFELRRAN R T ER &TRYZ RN oy 5 F 2 &, WEL KA
TREE RN EG ., HESERETFEATE. AXLTiR T GRMOFsH Rt 2 B 2, EilcEa ko
T EFEENTRERIRE, HT AR &ITRMERIURAR KN R RE LRI, BT L) A

HE.

KT

1 5%

B R A HUREARIEREE R, Kb
TSR BB %L . TR A F
PR EEORE: WOk B A S B I R
B, AR R R 2 R R L B AR AR 1
P ARG EG A SSRGS YR
fi5 gL, X5 QW AL BOR A I8, BT el it
R R, B AR e s Y. R, RR
TREE R i L ENEORFBARF EZ, HAwHf & i
it A R — R R T i, X T RIS

& BAAERM R, & 7T R, 5L, £ RARN

LWk B8 T HES) J5 S TR AR AT B2 L

FEHTATUE A, SR L A - BRI
FANEU, v R e i v B B o e T O 1k
Rz, RGN T B L aR . R
FE S i VSRS, (RAAAE OB DT AL . FE AT
AEPRET ., S0 ERAE N SR b 3R IR SR ™ 4 JRy BR A,
HME LA F I 47 PR A W 14 S s 75 3K

i, BRI AU T IR R TR R, 2O6E
JRE AR H v RO PR B J AT A 7, 1E
B i 2 A PR I U R AL EURR R RSO AR K
AHIMELE R, 4B A HHESE (metal organic frame-

S| ShanB, Zhang Y, Wang P, Zhao P, Fu S, Chen X, Zhang Z. Research progress in detection of food contaminants via fluorescence technology based on
metal-organic framework composites. Sci Sin Chim, 2026, 56: 1407-1431, doi: 10.1360/SSC-2026-0013

©2026 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSC-2026-0013
www.scichina.com
chemcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSC-2026-0013&amp;domain=pdf&amp;date_stamp=2026-04-17

BN ST SR AL R SRR ZOCE A &

T3 Te et i

works, MOFs)M EHMEEMEF L5 34, Sz
W IR FE T 1A,

MOFs 4 )& 1 s 5 A ML B AT, 2
U, R, FLIE AR S5 M RRE, mE
BT S B AR S TR, RN B 2
W B A ARUE PRI R 5 DhRE AL SR A, AMNAE
8287 60l AN | 4= (Y VAR T 23— o A o (B A VA
T iz, TE 98 AR BTy [ o 2 e B HE 2 5 T S 0. A
MOFs N AR IEEREr, AT bma 2 fLA B & 4
BET AR AR T BT 1 DA R AT RS 1 ¢ e i N2 AL
MR 2 AR IR B . LT PRE
RSSO ), SRt U R T &

FESERTHOARIE T, Zhang®E !5t 3 T MOFsI A
R £ A 5 L AT T 45K, Hao%!Inf 3k
TMOFs I HLAL AL RS I R AT T 25k B 45, Wu
2t 1OV T MOF s P9 £ U5 95 T 18 4 0 4% ek 28 0E 4T
THEAIPELER. SR, 2R LA, T TR A
MOF s AR 52 A B 75 B T Je 47 1 V7 FH i
ZAMMERL, EFXAHKRE, AXHLENT
MOFs 4L EHLH], B 5 E ST ie 7 2 FMOFs%% 0t

o TR DY RSB 5 Qe b i Nt JR (1 1), e
R IR 1A IT I H AR R R RS ROk KRR
.

2 MOFsHHRHR & e HLEE

21 EBHTHD

K3 H T ¥ F5 (photoinduced electron transfer,
PET)& —MEGIHUR TR AERENE IR, 320k
DG T RSB TR B4 TSR 75
Y, S TR I R S OO TR SR, T AR
G5 BRI I 5 IR AE A AL,

MOF 5 B PETHLE Ay 73 7 1) 4 - 32
BT IR, MOFsLLE & Hn- 3L A LAy
bR, LRI A B RT [] e SE HefA h 1 5 b
ARERI I, OREDCIHUR G M S — R BB A (S,
) AR B TR AL AT 2> T HLIE, fEMOFs
AR R I N K . [ Iy L3 PR A KN 7T 5 By
Hr¥), FRAREIEILO A BAE L fe s P B 5,
BE— DL PETERE, SIS H AR M4 0 s R e

=t O N [ Y =t [18
TR EDUE RO, RAKRW, HEdx, aur &
O Tetracyclines ‘ cl
: CIN[=Cl
O B-lactams ’ 3 » Organophosphorus
O Quinolones O Aminoglycosides Ao o v > Neonicotinoids o O O o
O Macrolides O Sulfonamides Q& 6\‘ p Stlclb > Other categories
O Amide alcohols . g:‘ (
R7 R6 RE' RS -~ > -
4% % : on O Phosphorylated ~é\° P %.
NH—R polysaccharides \.@ = () } A §
= Q! Yo <o nle
OH O OH O O g {%- 8
17,) —ry
) = ! ) )
> Ochratoxin A % MOF g * ' [} Ay
> Aflatoxin D fluorescence 6«?’ $ O bacteria y) iy
% sensin & @
> 3-Nitropropionic acid 6{)‘ g %paﬁ\ 6®°
> Zearal @@ * < . x
earalenone P .9 0100 A 3%0\\3' O viruses
> T-2 mycotoxin '3 I\

B 1 (M ROR D)2 T MOFs A RFI s N 7 AL 8 5 e 73 A b K N A

Figure 1 (Color online) Application of fluorescence detection methods based on MOFs in food contaminant analysis.
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Table 1 Mechanism, properties and applications of MOFs materials in antibiotic fluorescence detection
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Figure 2 (Color online) (a) Synthesis of NMT test strips. Reproduced with permission from Ref. [35]. Copyright 2023, Elsevier. (b) Reaction
detection mechanism of PAVE-MOFs-MIP. Reproduced with permission from Ref. [36]. Copyright 2024, Royal Society of Chemistry. (c) The
synthesis of FCZE, smartphone-visualized sensing and reaction mechanism. Reproduced with permission from Ref. [37]. Copyright 2025, Elsevier.
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MOFs e HR-Er, FH TR0 A 1 IOFL. R4\
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Figure 3 (Color online) Fabrication process of Tb-MOFs fluorescent sensor and detection in real samples. Reproduced with permission from Ref.

[40]. Copyright 2025, Elsevier.
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Figure 4 (Color online) Synthesis, detection workflow, and smartphone-based visualization process of Ag-MOF-74/NH,-MIL-53(Al) samples.
Reproduced with permission from Ref. [41]. Copyright 2025, Elsevier.
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Figure S (Color online) Principle of a dual-mode (fluorescence/visual) platform based on Tb/Eu-MOF for rapid ENR detection. Reproduced with
permission from Ref. [42]. Copyright 2025, Elsevier.
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Figure 6 (Color online) Schematic diagram of fluorescence detection of OFL by Zn/Eu-MOF. Reproduced with permission from Ref. [43].

Copyright 2023, Elsevier.

2, H H B0 50 IE [ AU AL BOR 2, SR 9 e 5 Bk A
REEI T ELAR, R THAR I &5 SR 0 T S5

2155 &K (erythromycin, ERY)EEHA TRITBEH
SRR« B2 P T ] IR R T DA A
NS B B, AzeezZ M HE20254ETT
KT —FINH,-MIL-88B ] XU 4o 25 4% I 2% K ERY.
FERIF, ERYAb/Fe-MOF & & ¥I/EERY 724E R, J5 T
HICTHN T8RN A5 5 1hak,  [F I {3 o1k S PR 4
[Fe(CN)e* /IG5 R AR, FEibie T 58
B AL SIUERG T & (7). %45 B a5 R
T2 P B, A PR ZE5.2 nM (FEAL2%) 58 nM (9¢
J6), SEFEEE, [ A K R ) N P BT A K B
FasE Mk, 4588 B FHLSE IR 5 /K B 25 XAk
AW PG AT, ZAF TOBICTHLEE N B T RN
BE2SPTAE ZARIM, (A 38 e URRAE TS B S 5 28 X6
E, T BRI 5 2T I, i
P FARMARAE TR AR %

3.1.5  HILREERK

K B SR AR B AN AT I 4 A A A
3OSV DL 2 5T A B, x 7 A 22 IR AT AR
MR IHASAVE R E . SIS NI
N, CARCHAENUA . 205 J b e b R i U r, Bl

o N SRR R B 5 e R MEVa E,  H AT 5E DA< Turn-
on” A FEHLE MO, I IE R A EMOFsHI 454,
SEILN IR B 5k B RS A,

B K (streptomycin, STRWY ZH THHHE&ES
25 A% A BRI 2% A 2 TR R O
Zhong 25 IIE20244E 8 T ITF & T — Fh & FMOFs-74-
Co i R ) Turn-on” B9 2% Y i e A4 4% 5 (8).
YEEARAEAERS, I PO AR I 7 R IS H B 3 2% T MOFs-
74-CofLiE N &Kk, MOFs-74-Co {4k v P ] 5
FIORE KGR IS S, T427 nmAbR&¢ ),
SEHL T KTSTR KR R I, 7550~5%10° nMiK Ji 31
W, KPR M0.065 nM, 7EZRM. XSER AN ZEFE b,
[FE N91.38%~100.2%, WF7TEESEHl TR E4EE &
[ R, SOERCE 2B IR, vk T & ILhE
TRPUAERF R IR EAC. E0 T KT ZU A
M L.

3.1.6 R

i e S 24072 — S ) 0 1 PR 5 PR 4
HAEF I BT R, BT AR, B BRe =, 1
Z T @K IR T A R G . AR
5 S EAEINUIA S BT R 5 b ik . A
NFG T E TR VR4 A AL SRR AR, TFERCN
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Figure 7 (Color online) Mechanism of Fe-MOF and smartphone-assisted visual detection process. Reproduced with permission from Ref. [44].

Copyright 2025, Elsevier.
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Figure 8 (Color online) Preparation process of MOFs-74-Co fluor-
escent sensor. Reproduced with permission from Ref. [45]. Copyright
2024, Elsevier.
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FRPE, B IFESCIURE M . 7E 26 P HI2~140 uM
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3.7 BRiEEK

[ e L INe Sy =3 (i BU R NI BUES RS Vo 3
PRS0STEAE, AT HIE & i A B i bk &, Horp
AT RN EA HAEESEInE ™ ENEREN, &
B PR AR L TR A B A, DR A I B SR G
RS e, Bt st ICTHLE N Z L, 46
WICPKM RS 4y T DR R & g, SCHHRE S
B 2 HURE ARSI

5% & (chloramphenicol, CAP)XXt NARLELE 5 2



REFR: b 2026 0 56 F 5

Synthesis: o © E

« £
@ ™ LA o Room temperature "'/“ 9
o -
. Eu*t ¢ ‘\g ‘\\, Stirred . - -

[ ¢ b ™

H,BTC

Intelligent and visual detection:
RGB ‘ UV light
Analysis 254 nm

’llllll’lll“’l 'llll}lllllll
A L ;||||||||||||]l
MG concentration?

SMZ concentration?

B9 (M&REE) TbysEug,-MOFil & i 72 K Xt SMZ 1y
R

Figure 9 (Color online) Reparation of Tb,¢Eu,,-MOF and its
detection performance for SMZ . Reproduced with permission from
Ref. [46]. Copyright 2023, Elsevier.
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A P A 1 T 5 A AU, B A AR
H T &2y, PanZl 702004 i g T —
FhIE T CDs@ZIF-8@SMIPHI T G IREr. iZ4LBege i T
ICTSEHL“Turn-of 84 5¢ 61 (1 10), X CAPRIN H &
R R B, FCARPERS NG LB, AR RAK, R &
SRR B R E I, A SEBRRE S (Y. i
F.OBERBRM A, HA RS REIEILF95.5%
~101.0%. AR RIS FEHE 7D PR RH-MIP” 1 il
A BB, BT SMIPHRE R IR AL A S A B R 1
FEMER IR, CDsI 51 NBRALTE AT 5ot RE, vk T 1%Mh
SR AR F AR 2RI R S SR R oK.

3.1.8 BEMALZHERDIAER

BRI Z R R R B S THMNBUEZAY, T
ZHTHRITH . AR EWIOELE, SIS
SRUFEE PR, % R (flavomycin, FLA)jEH i
B2, HETWE R PETHLE NAZ L, 454 RIS
SRR &, SEBUSI AT AL 5 51K, Guo
S SIZE D025 M T — Fh 5 T Fe-MOFs@NH,-MIL-
101(Eu) 1 Eb 258 JefE A MIFLA. FLAJE A8 5
Fe-MOFsfEH, 2T PETRUN(H452 nmAb i 18 55 17
616 nmAL LB IRFEAAE, HILEIEATEFLANI3~7 uM
AR R EE(EI). ZAR A T S T A%
PG, 15 AL THIRGB M IhAE, SCEIFLA I
e A

32 MRZERE

ARGFEAON A P 2 A, BREA AR
R, IR ANE T 2 AR AL, B A
LG NI A SORAR IR AT HLBESE A R <5
FERFAN, X HAEIAEG 5 A i o (10 B B A 0
ITERIR. FR2EA S B4 HIE 4 KA FIMOFs 9t A
DAL 245572 B 1) 2 P S48

3.2.1 AHLBER

AHUBER R H IS =2 AR BRI B2
FA. SR, FA 18 B S 35000 A Bk A ) R L R
i, 2R AGRIEE R R S &R S T
HFE LAY, FONMOFsH B R SRR 5, TRk
CA. IFE. FRETHCAHANAIAZONLEE, HA R
R OCE A BE-MOFIRER R, REMR L T & A3 i
TP, SRR TR WA

HH B (glyphosate, GLY)YEN—F 2RI
R R, TR B AR 2 A R R TE KU, Hui
S 20254ETF K T — FidE T CDs@Cu-MOFs/2,4,6-
—H3E-1,3,5- =L A HIHESL(TMTA-COF) 1)t
RIS, FT GLY 5Cu™ HR SERC AL AR, fid
K Cu-MOFf#fE. Cu-MOF5TMTA-COF )48 #h-1] I,
WO E S, WEEd R, FETMTA-COF
PG VE K (E12a). 1E0.2~40 pMTEE A, A8 00 R ik
0.07 uM. 7E 3. KR K SRS I [N
95.6%~105.0%. ZWFFLIFBIPERLESE & 1 R 2 & ) AL 1%
PR L8 10 T o BT C P B, SEIL T XFGLY IR EE 1
BRER.

FH LS5 AR i (methy] parathion, MP)j&—FE 72
5 FH R WLBE S S 7). Mehta ' 7E20194F 2 T
— BT HUBS K AR (OPH™ ™) BB UiO-66-NH, /)
A IS, R BEAE AL = P05 S 22 2K ) (p-nitrophe-
nol, PNP)IfE IS FRET UM K B 3 1980, SEIATMP
(T A (] 12b). %A% K #S 7E10~106 ng/mLiE FEl A
SR R, AR 10 ng/mL, MPRIWE R g 78
95.3%~104.5%, F-1EFE T FIZGAIAE & ARSI A 5
HPLC4E 5, MR 255k A4t 7 pad. R

U (dichlorvos, DDV). %k & (omethoate,
OMT) A& 1 B (trichlorfon, TCF), AE L &8E#EN
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Figure 10 (Color online) Synthesis and mechanism of CDs@ZIF-8@SMIP. Reproduced with permission from Ref. [47]. Copyright 2024, Elsevier.
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LMV 0.01~2 mg/L'F, XfOMT. DDVAITCF A
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Figure 11 (Color online) Synthesis of NH,-MIL-101(Eu)@Fe-MOFs and its reaction mechanism with FLA. Reproduced with permission from Ref.

[48]. Copyright 2025, Wiley-VCH.

aZIF-8@CuNCstaill CPF I % K #5 (K112¢). AR H
aZIF-8 [ FRIF N A CuNCs ¥ )it 55 B 42 TH - I 25 48
FasE I, B TIFERURL, FEUEEHE K. E0~50 pg/mLil
B P SZEUAGIN, A PR A0.43 ng/mL. 1% b, PR
B~ IERE S ECRIE90.6%~112.9%, IR IhE: &%
RE-T WL ST I A 465 =X T AR AL A

T &f(diazinon, DZN)& — SRR LB
2. EXTHRI, TangIE20254ETF & T —FhAS bk
H R S AP B (GPx) 3 2808 [ Cu-TCPEAL 3 25, i
I DZNHNHIGPxIETE, il R MOFs 45 MR IE R ALR
oy, TMAIESF1E/K R R A 5 7= AR 5 i a5 5 (B
12d). iZ3%7E0.001~0.2 mg/LLESE A, # R iE
0.14 ng/mL, SEBRAE g EINCHE 796.28%~105.84%, I
FCI N FH T /KRB AR -2 R Gt DZN R 26 M, 25
R S5HPLCT¥E—%L.

I, F7 i i (malathion, Mal)s&—Fh) 1B HLEEAR =
#. YangZPYZE20244E W] T — Fh 3 TN-CDs@Eu-
MOF@MIP ¥ LUA7) 5 S E AR SR 2. 1A% Ik A d it 4y
TENZAF R R Mal 5, R T 35 25 s (N-
CDs) ¥ (.98, M Eu-MOFZL (58 e i ke e,
B R UGB S S (K13). J71E7E 1~10 uMTE [ P 46
PERGE, KIIFRIZ0.05 uM, S2PrE3E. ERK. %
FE S [FIACR H93.0%~99.3%, FH4E AR RETFHLL T
(KPR A 1.45 uM) B AT ARAL 234, I Malik B 1
AL T POk T S0 FBL

g5 b, AR 25 AR I S I ML E IE T R
H. MRHER S RE 5 K R 22 RS T R RO Ot
#, BRI &R S T I EALE F B AL B )
O icHtE, 5 AR A T 2 i e R A B T T4
1 2 B 1 1 L.
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Table 2 Mechanism, properties and applications of MOFs materials in pesticide fluorescence detection

S HFsys  MOFsHl 2% R IpLEE Kor i PR a G E | = (%) SLBRFE T 2R
s e CDs@Cu-MOFs/ A 438, B
P . ,

AL Bt B i CA 0.07 uM 0.2-40 pML ~ 95.6-105.0 Wk, ko [49]

s OPH™/UiO-

B HIEXERRE 66-NH FRET 10ng/mL 10106 ng/mL  95.3-104.5 P&, FAl [50]

- 2
e FEOLSURR SO S 00150019, (0o SR UL R
A ACHE I, ICT 0.021 mg/lL & ST BT
s HE b, BRI
" . ) g . , B0,
HHLBER AL aZIF-8@CuNCs IFE 043 pg/mL  0-50 pg/mL  90.6-112.9 PaTEE [52]
EEpIRI =S IR Cu-TCPE ICT 0.14ng/mL  0.001-0.2 mg/L 96.28-105.84 IKFEAR-22 [53]
s s N-CDs@ Eu- Eb 5% e, A3, BHRIK,

AHLBEL O MOF@MIP MIP 0.05 uM 1-10 yM 93.0-99.3 4 - [54]

‘ - I Zn i

AR % o B Tb/C‘;\AI\I’II?FS@ IFE, MIP 0.8 uM 1-50yM  91.11-105.46 i ii% AR [55]

S S Eu(BTC)- I

y i B It — __ )

HER Hu MPS@MIP IFE, MIP 4 ug/L 0.01-10mg/L  78.9-102.0 B [56]
DRI TR Eu-TFPA-MOFs  SQE, CA 4.4 nM 0-0.15mM  98.33-106.17 PN [57]
S e Tl RS e 0.064 ng/mL, S g

h A E _ _ 7 It
P Qe ZHA Tb-MOF IFE, DQE 17.95 ng/mL =7 pg/mL 95.29-100.37 SER, R [58]
Py ey . 57 U 4 573
=] ﬁﬂ%ﬂﬁ == = e 7J(*Eéﬂ£/l'{, %E EE]7J(,
o R UC@CuMOFs PET 8.86 pg/L 0-5mg/l  9125-107.22 "y I SR [59]
[iEs LTk i Tb-MOFs IFE 47nmol/L  0.06-4 umol/L  93.3-106.3 WK, 49 [60]

3.2.2 HTMBR

BT R BRI R B T R BRI 2 T RE R
AR R A R AT, B L sh ) A, (H3
IR PR, St KRS Y. Ho o 25 M e A PR C A
FEH, R DNRS 50 22, IFENLER BN E IR SR, R 454
MIPEE AR SRACRE e 1, PPRLE T AR PR Y7 L (5 485
Ak, JE LKA AR i (R B R 75 5K

g HUBE (thiamethoxam, TMX)J& —Fl &K MK
OB A A, Weils P IE20264E M8 T —Fh Th/Ce
MOF@MIPE & 5 YAk 3% . 1245 KAt 45 5 MOFs i ¢
N5 FEN Ek B, JEFIFERUS G TMX SE IR
BRI (B 14a), 1£1~50 pM3E Bl A 200 R GF 41k, Kl
PR 0.8 uM, i N2 F 8] 935 min. 7ESEPRIER . FH
IR S B R T IE91.11%~105.46%,  AHRHR (R
Z£(RSD)N2.10%~8.33%, REA #00 E AL i T4k,
AR SEILTMXGE &, 38 A T S PR S A 37 5.

158 rh J}% (clothianidin, CLO)&— R k58 R0
KRR A d 7). CaoZCOME20244F M 2 T —Fb
Eu(BTC)-MPS@MIP%S Ak Bk, STBL T % Mtz 1)
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R PEVERT . AR AR R IFE R 51 42 28 YA K
(El14b), £R1EVERIH0.01~10 mg/L, FaFRi%4 pg/L,
5 minPy SERCRIIN.  7ESEBRERSERE i EIER 0 78.9%
~102.0%, 4iaBEeTHURAE, FAR = 5 PR 255k B i
BT P A 1 1 B A T B

HTIHBR S AR 24 IR T B TFEN LB A B, 27
BRI Ayt B, PR 5 A0 B bR 1R S8
BExF HOK TR S M 22 ORI A A, 2 T ENIE R,
RN H T A BRI TT %

323 Hitw

R HTSCRT RO I 1 LR AR 25 LLAM AR 25t HUAS T
HEGRE, SRR TEMER, RIS SAE
5, PR R 2 EAEALARAE, PR TR Aaedl
I e RS DN e, [RS8 2 A 9 S A T A% ek il R
B, SEEL TR BRI 5 T ORI 1) S

S (fipronil, FP)j&—Fil i fHWy-22E T RRA
B (GABA)SZ RS R A B ML e 2 7 3% 5% i35, Liu
=BT 0234F FF K T 3T Eu-TFPA-MOFs ) 7% 5 ik
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Figure 12 (Color online) (a) Schematic diagram of the synthesis of CDs@Cu-MOFs/TMTA-COF. Reproduced with permission from Ref. [49].

6His

Copyright 2025, Elsevier. (b) Schematic diagram of the synthesis and fluorescence mechanism of OPH™/UiO-66-NH,. Reproduced with permission
from Ref. [50]. Copyright 2019, Elsevier. (c) Synthesis, detection mechanism, and smartphone-based detection of aZIF-8@CuNCs. Reproduced with
permission from Ref. [52]. Copyright 2024, Elsevier. (d) Schematic diagram of the synthesis, mechanism, and water-based aggregation luminescence
effect of Cu-TCPE. Reproduced with permission from Ref. [53].Copyright 2025, Elsevier.

2, T A0 A PP i R . Z A% AR il I SQE S
CARMNILFIVER, 62 min SEHL Y6 “Turn-off BY
M(E15a), HMRICES.4 oM, LPEJEE N0~
0.15 mM. 7 SEFR A% FE 5 A B %15 98.33%
~106.17%. WFFREERE GETFHLSRAK &, @l
RGB3 1 S BRI 37 PR v AR AL AS DU

% 1 R (carbendazim, CBZ)w] DLIER T #4043
S0 A= VBT N 20 W6 T4 5 B0 . Wang P
2023 IR T —FhEE T To-MOF 2K Fr 18 B 5% ot
& I%4%, IS IFES DQENL A ICBZ (K 15b). Al E
2 AL M T (0.06~4 pg/mL 54~40 pug/mL) IS

FR(17.95 ng/mL), FFREIRLAH T35 SR ZS - SEBRAE S
ARSI, [l R T4 95.29%~100.37%, IIE B %A% s
HERIE S A5 % 5 R A7, oI R B 0 24082, mI A %08 F 1
i CBZ AR B 1 e = Al

BB (dufulin, DUFL)Z — M3 Ji 2 24 BERR IR 2
I FUEYIR RS, TR B R K M R (S S i
KRAFEEM. ZhouZ P IE20254ETF R T —Fh2E T
UC@CuMOFs[## B 58 e AL ikas, FIFH AChEE 1 4
B R B4 LYK Bk (UC NPs, lanthanide-
doped upconversion nanoparticles)f#)_F 4 % Y 5 Cu-
MOFsPETH KRN, X DUFL= A= 5 P i oz (P
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Figure 13 (Color online) Schematic of the synthesis of N-CDs@Eu-MOF@MIP. Reproduced with permission from Ref. [54]. Copyright 2024,

Elsevier.

15¢), 7E0~5 mg/LEMETE [l Y, Al FRAK %28.86 pg/mL,
FESEBR/AKRRAL . FEHK. B, SERASERE & [a]
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Figure 14 (Color online) (a) Schematic illustration of Tb/Ce MOF@MIP synthesis. Reproduced with permission from Ref. [55]. Copyright 2026,
Elsevier. (b) Synthesis pathway for Eu(BTC)-MPS@MIP. Reproduced with permission from Ref. [56]. Copyright 2024, Springer.
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Figure 15 (Color online) (a) Schematic of Eu-TFPA-MOFs detecting flufenoxuron in tea samples. Reproduced with permission from Ref. [57].
Copyright 2023, Elsevier. (b) Synthesis process and fluorescence mechanism of Tb-MOF@CBZ 2D nanosheets. Reproduced with permission from
Ref. [58]. Copyright 2023, Elsevier. (¢) Schematic diagram of UC@CuMOFs assembly and its application in crops and fruits. Reproduced with
permission from Ref. [59]. Copyright 2025, American Chemical Society. (d) Schematic illustration of the mechanism for NAP detection by Tb-MOF.
Reproduced with permission from Ref. [60]. Copyright 2025, Royal Society of Chemistry.

F 3 MOFsHRBHEF I 35 R VO AIHLE] . VERE 5 A

Table 3 Mechanism, properties and applications of MOFs in detection of mycotoxins by fluorescence

H bRy MOFstill#s iyl far PR LY B (%) SLBRFE 2R
MHERRA  Zr-MOFs/SiNPs FRET 0.016 ng/mL 0.05-1000 ng/mL 85.7-102.7 LK, KK, K [61]
iR RBI Au/MOFs CA 0.07 ng/mL 0.1-30 ng/mL 100.7-111.5 KK, LK, /I [62]
3-THETT IR MPDB-PCN PET 15 uM 10-800 uM 90.6-112.9 HREH [63]
B it | UIO-66-NH, SQE 5 pg/mL 0.01-100 ng/mL 85-114 Nz, BRI R [64]
T2HEHFHR NH,-Ui0-66 SQE 0.239 ng/mL 0.5-100 ng/mL 89.86-111.51 A0, WL [65]

FIMPDB%r -, FIHPETHLA 5L I pH % %) 3-NPA 1
17 EE G2 6 .. MPDB-PCN A% U S8 BAE T 8 IS
AR+ F 9K HMOFsTE 56 pHE BBl 9 FOAS . mTat
EE ALK, AL 458 - HEMOFs BOLIERENL 5, (H A
. A E 2, TIMPDB-PCNEH JEM 488 5 48,
KA A A [F)I pHEUEK R MPDB /) 1 HI 1 1,
fofi A A% W] F B AR HE O MR L R P AR e TR, I
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Figure 16 (Color online) (a) Schematic illustration of the ZrMOF/SiNPs for OTA detection. Reproduced with permission from Ref. [61]. Copyright
2025, Elsevier. (b) Preparation of TMB/Au/MOF and cDNA/TMB/Au/MOF, along with the detection mechanism of the proposed dual-mode aptamer
sensor. Reproduced with permission from Ref. [62]. Copyright 2024, Springer. (c¢) Working principle of ZEN aptamer sensor. Reproduced with
permission from Ref. [64]. Copyright 2024, Elsevier. (d) Fluorescence aptamer sensor principle of Cy3-aptamer/NH,-UiO-66. Reproduced with

permission from Ref. [65]. Copyright 2021, Elsevier.
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Figure 17 (Color online) (a) Synthesis and detection process of Fe-MOFs. Reproduced with permission from Ref. [66]. Copyright 2025, Elsevier.
(b) Detection mechanism and visualization applications of LnMOFs. Reproduced with permission from Ref. [67]. Copyright 2025, Springer
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response, and security barcodes. Reproduced with permission from Ref. [68]. Copyright 2024, Elsevier.
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permission from Ref. [69]. Copyright 2025, Elsevier.
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Research progress in detection of food contaminants via fluorescence
technology based on metal-organic framework composites
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Abstract: Metal-organic frameworks (MOFs) have garnered significant attention in recent years for their application in
food contaminant detection, owing to their well-defined structures, exceptionally high surface areas, tunable porosity,
and facile surface functionalization. This review presents a comprehensive overview of eight luminescence-based
detection mechanisms employed by MOFs, including photoinduced electron transfer and fluorescence resonance energy
transfer. Special emphasis is placed on the systematic analysis of MOFs’ performance in detecting four major classes of
food contaminants—antibiotics, pesticides, mycotoxins, and foodborne pathogens—highlighting representative
detection cases, key analytical performance metrics, and real-world application scenarios. Furthermore, current
research trends in MOF development are discussed, followed by a critical assessment of existing challenges and inherent
limitations. Based on this evaluation, strategic perspectives are proposed to guide future advancements in MOF-based
sensing technologies for food safety monitoring, underscoring their considerable potential and promising outlook.
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