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Research progress and application of gold nanoclusters in
food safety detection
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ABSTRACT: As a new kind of nanomaterial, gold nanoclusters have the advantages of good biocompatibility,
fluorescence, chirality, enzyme simulation and so on, and have a great application prospect in food safety detection.
In particular, gold nanoclusters have excellent fluorescence properties, which are mainly characterized by large
Stokes shift, tunable fluorescence, and high optical stability. In addition, gold nanoclusters also have catalytic
properties similar to natural oxidase, which are more stable than traditional natural enzymes, so they are used for
sensing detection. This paper mainly summarized the detection principles and applications of nano-gold clusters in
food safety detection in recent 5 years from 2 aspects of fluorescence properties and peroxidase-like properties gold
nanoparticles cluster, including metal ions, microbial and biological toxins, pesticides and veterinary drug residues
and other aspects, and discussed the challenges for the future development of gold nanoclusters in food safety
detection, so as to provide references for the application of gold nanoclusters in food detection.
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Table 1 Fluorescence detection based on gold nanoclusters

SR A Fik PR B3R
Hg** P mii i 6.19 nmol/L
25 IO K- 4 AR R ‘ [24]
cd* PR 24 nmol/L
Cu* A LI 1B 1 -4 AN K A2 /B BEHEK 16 nmol/L [25]
Cu™ A LT VR -4 9K 5 BEHEK 0.83 pmol/L [26]
PR 0.02, 0.048, 0.19 mmol/L
Hg™. Cu™. Pb*". Cd** SRS R I3 AR - AR AR [29]
T 4.93 mmol/L
ILEZS X DK 32.8 nmol/L
1 [ B 1 K- 4 9K R [32]
N A PIME 15.6 nmol/L
LA A L3 AR -4 G R A2 /0 Ay R T R R -8 BEPEK 100 ng/mL [33]
pliiEe 3 ‘ WNIRE 0.34 pg/mL
L-IH SR -4 9H K ) [38]
FREG A PENIRE 0.53 pg/mL
KIGH VS DR g - 4 AN OK R P L 2.0x10* CFU/mL [39]
A @ E AL RN TR S E R WE I -
e K e ﬂ%hﬂ#ﬁ?ﬁ%%@m%xm WK 1.23 nmol/L [43]
SRR
UK i 2 2 H IR-4: 9 oK i PR 0.03 pmol/L [44]

R2 BT YRR AREEMERN
Table 2 Detection of enzyme-like activity based on
gold nanoclusters

S3HTH fefbiE T ik KithBE S FH S0k
Hg*' W @ 4.3 nmol/L [51]
Hg* WeR @ik 1.16nmol/L  [52]

WAKEBHEREB R AR 012 ng/mL [54]

RAGIEVT TG Wok o @k 1 CFU/mL [55]
+EX Wk @ 0.3 pmol/L [56]
UIEZS-3 Wk @k 46 nmol/L 571

ORI R it 0.4 pmol/L

Ea AN Rl k% 0.96 mmol/L  [58]

B A ENEH 0.6 umol/L

FUER e WeR o Ak 0.1 pmol/L [59]

WA R AR Pl EAks: 0.7 umol/L [60]
3 45FKIE
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] B A D 2R A

R GARBEER I DA T —E R KR, (Hif ik
AL XL ) S A

(D BAOKFRBIRG MITERZ, B HA L A
SR AN S TR AE,  ELIKA X G 94 oK A ROT R ity

P, HETTAS BE A VA I8 475 B MR ) R B I ) 07 B,
e ARTR ARG N 5 2 v A N MEZ — o BRIR AR
PR B A AR RE . R T 1 KR, E
TR SRR S R T S AR T RER G Y
B, H5 oy N2 2, LA A LRy, H
BT A P RS ) < AN R R AE S BAG v o 3 M,
{HAk T 77 A%, 552 J5 FIPR B 5, A7) 2 05 2 A% T 4 )
AL H AT G R AR A A K 5 5 B e ]
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B, ARK GO G IR T 7w

(TEB DRI ZEMHEE T T, G4 K R 252 5
FE AR 3 TS5 < A KA B 36 1 o 2y 2R R, AT 1
REARR, Al RS . R 2 E A R P SRR E &
BUHAJEEEHEE, (RENTEA A Sl 6 1k, X
1, TFR A HAT B TR SRR IS A ROR A 25 18] 38
AN T GOR RN, 35 P AL 4 18] 5 AR SR
F VT BRI OK T R 45 R S IO S SN ) e A
b EINKFRAE S AR R I A ) 2 PR, X S R RIS
EFEETEARR MBI T LA

)& ARIEINA B2 10 RARFIE, anfE Ao 3 4
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B, A fr it — PRI o P 4 4 K 5 08 A TR 1 T
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