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Abstract: Dynamic light scattering (DLS) is a technique commonly used in laboratories to obtain
the particle size distribution of colloidal solutions by measuring the fluctuations of the scattered light
intensity caused by the Brownian motion of particles. In recent years, high-sensitivity DLS sensors
constructed using colloidal gold nanoparticles (AuNPs) with super-strong light-scattering capabilities
as probes have received widespread attention. This article first elucidates the construction strategy of
the AuNP-DLS sensor and analyzes the main factors affecting its detection performance. Then a
detailed introduction is given on its current application in food safety detection, and finally the
development trend and major challenges faced in this field are discussed.
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Fig. 1 DLS sensors based on AuNPs aggregation
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Table 1 Research status of the application of AuNP-DLS sensors for food contamination detection
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S AuNPs 42
Eiipss BSA-AFM &) B AR AFM S 4 3006l 84T 78 G0 B MEBR 32 181 1 45 45, I 275 pgml. W [30]
%M AuNPs [ GEe 2 Lo e = e
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VIR BT ERIEME) AuNPs T T AN 75 2 AuNPs B 26 CFU/mL 45 [34]
KT " : %% PCR 4" B4J5 (%) B FR B DNA B3 B #4238 S 44T 4%
O157:H7  FXHRIBHN ANPs Qe comp v — b ihoty 51 AuNps B ety SR [
H¥x DNA 5 RNA BiikZ4z25| L% VD)% RNA
e | B ol R 1A C AR, e RE R R, 0B i ke A TR AE 2
Faona  RNVABII ANPS o s B H AR DNA MR A e (50 ol A [35]
FFESHORAEH
Hﬁ? Dﬂf n FZHTE AuNPs 78 PCR 38 d #irh, RIm ST LRI IARE Taq BEVIE], 1.2 pg/mL —  [36]
i FRRCRESR AuNPs 75 Mg I T R AR B R K
KGAFTE  BUARBMRZERR SR W 4 e 2 i , SR R LA A 12 A4 K
0157:H7 AuNPs A F K2 27 CFUmL 495 [10]
B GRURE TR AT W B R 20T T 22 1, (el PR AT S Ak A DA 4K o
o BUABAR AuNPs G CE R 22 CFUlg 43¢ [4]
RSN " 3 H i) DNA 5 LR 17 BRI A 2 a8, e H: G i W I 7 ZZ
DNA J751] TERZ T TRAE Y AuNPs AuNPs S, S50 AuNPs 1625 LR F R 30 fmol/L W [37]

TE : AuNPs o 2845 51 B B 2748 BROE G 90 KR kL

LRSSt A S 2023 FE 42 5E 7 H
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R R M ELISA J7 ik s 29 2 AN ECR 570
Zhang 45 DU 2R R 48004, DA -4 1 TE H AR H
(bovine serum albumin,BSA) & &Y &K 30 nm
AuNPs N 15 S50 AR ST M 255 4 DLS i 50 i 5
A I A= 5 v i) v th 55 2 & M (aflatoxin M, AFM) .
FETE WS 52 6 W i R AT WG 49 2, 3 o I 3 Y )
TR O B ST BT AFM PR A2 43T, LOD ik
27.5 pg/mLP, FTF AuNPs Y %5 5 F 3R 050
W5 5 1% 8 7 LR ELISA (plasmonic ELISA,
pELISA ) J2 I 4F 3k L1 #4232 Wil i e 28 B LG € 50 B 42
A, Zhan 5L GOx A EEERICH) , #4241 X 25 il 25 28
% B, (aflatoxin By, AFB,) 138 44 5 43 B 7 10,
GOx 1] 55 & 2 v 1% SRR 2o 4801k ) i (HRP) 2% BX i
e A S R - OH, 51 & i i W B 7E AuNPs 84T 3%
THT 114 16 e A 28 B R, 0 T 8 AuNPs R 4L 3l
it DLS 43 M kL 42 2% Ak Al A AR 2 0.12 pg/mL (1)
AFB,, %75k 54 pELISA FlHE L ELISA 7%/
R T 153 £5 A0 385 £,
23 WNAKREHZRBMIEXRMY

ARk TR L A 5 24 8% B RER TR I I 5 1 i 1
BRI A R A A 2 AR
it i A 2 TR B K fige ) 7 A6 A T L B LB , T
{7 L A R A IR IE 1 19 AuNPs &4 A Alami
SEHE T I — R T TR X A 25 % B Y DLS %
TR o N AR 2 A0 A R T I G O P BHL
1E 2 TR AR K fife A BSCIRARE, DT 530 AuNPs 3R 4L
JE R, %R LOD R 75.5 pmol/L, i T R
e, E A I S BR B S BT AT R L A A R AT
AR AR A 24 4k B e B o A0 1 5 T i v A I A A
PEBY, Levin 48 F /NG H AR P 19 56 4 5 o ml 0 4
YARRURL (3 B BT BSA-$L R A G ) Z A 1Y
RAE T DLS PR35 A G g5 23 BT 5 i ke A I 4
#E, XTI T AuNPs #EER (R A WIEREHRE 1
Kol v e, %% B0 AuNPs {4 F B9 A0 R 808 i
LOD 35 24 ng/mL, & fSAIIE Y 5~10 000 ng/ml,
Ma 55 3 T AR ol i AT TR 1B M 1) AuNPs #4
FRERAE, SCIAR I rh = RN I R S DR A T
LOD # 50 ng/ml*,
24 KNBHE

A= W Y R H AT TR T 2 A K I 0
i 22 A TR R e DL R OSBRI, H
T A 355 7 7 2 AR 0 £ R O R 1 s bR o i

B A AR FE R (GE H 75 2 24~48 h) |15 4F BB 45
BB, JOTE S B O B0 R W T A R
AuNP-DLS F3 #7 75 15 16 55 90 250 1/ 50 H DNA (19
P (2~4 h) B R, RIS R R A B AR

Huang Fl Zhan 5§ 43 51 DL #0415 i i 2K IR
AuNPs F1Z Kk AuNFs S G 28 GBS T A 2% 2
82 KR R RN A 5 R B KB FF R 0157 . HT, 43 il ik
F| LOD 24 10 CFU/g FlBL TR A U 7K SF-1-100 8] 52 35 K
PCR ¥ #8 HAK 5 LL Y 4% DNA y HF5 ) AuNP-DLS
BRGEE KAy T IR AR AT IR 0157:.H7,
LOD ik 10 CFU/mL™!, Mevey % LA RNA & ifi i)
AuNPs R 5 &, TF & — A 4 i N D)l 2 o
AuNPs S 7 46 M ZU% 7 DNAPY, AuNPs 31
i) RNA 1] 5 H#br DNA 85 2428 il DNA-RNA
SRXUEE S, XS5 MR 2 5 8 RNAse H U], A
MR H A% DNA 55—/~ RNA %4 7258, 2
A1 RNA BREF VI E, (6 2 68 75 =5 H i 5T b 1y
AuNPs RAEIF = A RiAR (5 57284k o 2 A% B A ) 35
PR 2 i S il B DNA 9 LOD A 18 fmol/L, i 43 Hr
BFRIASE] 3 h,

| 3 = = |

H T AuNPs 5 il £ Fi i T5 16 19 R 5, AuNP-
DLS & & i dl ik A R 7 Wi o8, n] S AH 4 BT
0] 5 Z R4 R A0 ELISAPHIRZ FR P 10055 45 [d]
BF, T DLS #5119 5 R A AT AuNPs 8 i 1) 0%
U RE T, AuNP-DLS & /&5 H & fif 5 Pl A1 2 i
M A A, TR R A I RIS W R IR 5 M 4
Az Ak 43 AT AR LA AR G 0 1N PR 5, BRI, 3K T 4
AR AEGE [0 5Z PR I 2 A 3 A — 2 20 ) 8 T

55—, HHT DLS &I 2% A5 £ 5 22 2 46 I v i) g
HWFFEA A B, = Rt oy , H B i £ 52
FHF 7K A= 15 45 A B LFR B 5 R O 56 5 b 19 i 5 )
AT R BB 22 B L B T BE ) T A5 2
B2 SHIE, AuNP-DLS J7 i (1 15 2 BCHE A1) T 38 2o+
AR R 1) T A AV 5 o 0 R %o R A 1 T [
0] DAGE 33 25 G G2 A B S B R WD R T
A At i AuNPs 2% B 1 4 R & E
G SR SEAN RS

5 AT G0 SRR AT Tk R — S A i R
W) RN R, DR AR ) R A R o — D 4R
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w5 o HAT,DLS 12 A8 JL-P#0JE LA AuNPs  (f 45 Bk T & L INRE, A P JE B L AE ) sk R
B ZBOIRFIEEIR AuNPs ) 155 5 th ¥4, I 2] TR 5 1Y DLS &8s

PRIE R H OGO BE 1 B 58 5 PR B (A ER 29 K B0k B 5 = ,DLS 73 A AR H BT FR T 52 56 % 1l
B HRTC R AR R FOR 4 8 R . Wi, 22 TCIE W A — LE B G I ol B R BT = L IX AR 7oK
TIREBREL , AN <5 i 0 K AL 51T () I 52 B4 5 dag 1 I, JT RN B 5 DLS B dR W G HE
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