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Research Progresses on Application of Dynamic Light Scattering
with Gold Nanoparticles

ZHOU Bao-qing, ZHAN Zhong-xu, HUANG Nan, LI Fan, XU Heng-yi"
(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: Dynamic light scattering( DLS), as a conventional analysis method by particle size, has
the advantages of free separation, easy operation, low test costs and easy data processing etc. Func-
tionalized AuNPs, in addition to thier own particle properties, could also specifically identify the tar-
get, significantly amplify the light scattering signals from the target, and ultimately achieve a fast,
specific and sensitive detection on the target through the DLS technique. In this paper, research pro-
gresses on the application of DLS with gold nanoparticles in detection on the target were reviewed.
Some problems in the application process of DLS technique were discussed, which was intended to
provide some reference for its practical application.
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Fig. 2 The aggregation methods of functionalized AuNPs
A. antigen — antibody reaction( FeFHLF — HLAK ) ; B. complementary base pairing( FETFHZE HAMICX}) ; C. aptamer specific
recognition ( R FRIRERL FHESMEIRG) 5 D, electrostatic interaction ( F& T EEAHEAEH)

# 1 AuNPs — DLS FARTEAN [F RS v 14 )37 H
Table 1 The application of AuNPs — DLS technology for the detection of different samples

Method Application Combination Advantage Disadvantage Target Limit of detection Reference
ER:S DU BB BUR - PUik REROARAGIN. B SUARTHREALERENE A, ATSIMREE R 0.5 ng/ml [16]
BA AP - DLS R PR, AF S SRR TR A, B
EZN . REUESE B85 2 NN e Y
BH 1 25 2R
ﬁ!ﬁu MREF S 1 fmol/L [17]
i
Z FF # W 0.005 U/ml )
s
Hopa 2 22 CFU/g [14]
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(k1)

Method Application Combination Advantage Disadvantage Target Limit of detection Reference
DNA 46 8k % B %b  Femdk, EEVE DNA BUWATGE. Hint 4k DNA 0. 1 pmol/L [18]
AuNPs - DIS LK B, ARG A
Bk

X4t DNA 593 fmol/L [19]
MRRER Y BRERT SHERDSES NRUEgRER FRiEE  IRE 7 nmol/L [20]
AEAL AuNPs —  Femdkin R R, A RESRAERE
DLS A ZIES/N

=R 2.0 mg/mL [21]

) FET R AR W E BEMR SR RRERE ZWEPN H? 0. 43 nmol/L [22]

Rak HAEM AuNPs B Bt I RE  WEREKR
- DLS AR B

Ph%* 6.2 pmol/L [23]

2.1 BEEERS

211 BEFRE-ERE EA—MEz. 8 EwS ik, PuURDURR T iZ N H T4
PRSI ik . B, DhREALERE B PUR ST R B R R IR ) B bR ot & AR 4, FIH DLS
TR RGN . ST PRSI B A 7300 AuNPs — DLS Al J7 i sk . R, 45
Cl) 2N ARG RS T . PR HpT . AR SOR RIS . Liu 250 BG4 T iR A
AR AuNPs 5851, #3— A T e O Rl AR BT P IR e DR, 454 DLS HR SCBLE Bk
W, ZETT e AR, KRR 0.5 ng/mL, Sk 7 BE— 46 & HT 9IRS S b s 0 A ) SR
R, Li S57E B EIEE S S B TR . UL TR IR S, ST IE R AuNPs FH, B
B¢ “Ab, - MnO, - pGNPs” AWHE, 5 Hbrbush g & 5w 1E 96 FLh, R DLS #AR
FTREI, HAGHFR A 1 fmol/L, M RTARIN T 3%, HRABERE T 4 MR, Huang 21 K
T TR RE E A S TS AuNPs 434109 DLS BOR E BRI & ML BoR B 0 7 1k . 1% 07 k6
Bhle), BEAE PRI AE SR I S 2R TR D, IlSeR Ay 74. 4% ~ 123.4% , FESZBR IIARAE St i H
B>k 22 CFU/g.,

2.1.2 EFTWEEBWERIT DNA B —ZOirAeHEE M EY KT, DNA Z[u) A& $i Fms AL H AN
SN BEAT A 36T B Th REAL 25 40 o FEAZ TR ARG I A v, 35 9 33 I 0 D D) 3% 3 6 A% TR 4 A 110
AuNPs #5251, B84 RR 1 AMREEEETC, FIH DLS BIAR T AuNPs HREHIREESSRiZ M NEAL, Wik
BPhEE . R, FEROORKIE . Du %1 &5k T £ FhH4%E DNA (Single — stranded DNA, ssDNA ) f&4fi
EERER, 4 HbR DNA fRERY, ThREb S0 Rr i 2 H bR DNA KR, 254 DLS BiRrHr, 0
SEHL— B YRR IHE DNA A9 H Y, HASGIE )% (10 min) , SRARKEHBR 4 0. 1 pmol/L, Dai %™ ik
FH RHIAR AuNPs F95H25 4 DLS FiARK I DNA, Ak PR IE | pmol/L, MELAESHY b (a7 R R
BET3INEER, HUEHGE, FETFMIEEANCXTFE N, ssDNA B T e U e 4 ) LIS, —
BUEEFRIRE 7 A4 ) DNA BB RETE 2T < BRAEAR” B =g ™ RT = u8iRsh iy
DNA 4135155 W 2 L) Double — stranded DNA ( dsDNA) S 2R TE R, #HEL ssDNA, H dsDNA H
AR RS TR AR SRS A, FET X FMERRRAY = Wi B ANGAS 0, Miao 251 1 )
HE “C - A7 TR AR ssDNA A R H A IR IE ssDNA &) AuNPs 451, 48 DNA f74E
B, EE X PRI A A 7 A AR DNA JE R &, A DLS R E |4 dsDNA 43 F-, %4
W5 i TR S ) 1 ARSI, KRS, KRR A 593 fmol/L,

2.1.3 EFHBERFHFRFERMN ZREH T2 288 RIMNT R A (SELEX) 3t 8 ik 3
B0 — B S A SRR SRR EAZ TR, AMURA R buikhaE, mi H A BN,
PRaE T . REMSZAE Som s s Y L ARk, TG 745 5 IR 5180 AuNPs 54454 DLS
K AR K BRI B . R Fsbhir . BB, EEM TR EH . et
LA, Yang 2570 SR A R CBETRY IR IERL T M0 AuNPs BEEF, THEEILAY AuNPs $46HER
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SR SR IR - S5 A Y, it DLS H AR WSS kiizasth, & SRR 0
WRE, R 7 nmol/L, fHILEGRIML A, & 1 5 MEK,; ShukThiebREHHI, %5 E
BINEAAG . BT ZAE F58 . Wu Z500 Sk 78 2 WE)F 10 ssDNA ThfEfL AuNPs #8451, @A
BAZEEVER, 1% ssDNA _HEE B Mg Rz e 7S AR 25 40 5 = B sk S ik oy T e 45 B B il 2 SR 1k,
FIH DLS HiAR 50 2 Wpkifa 84k, mbe . R =R a5k, %77 kR = 2 SOkt 52 2145
(TR, pHAE. &MEF) MTFH, RHREIKTE 2.0 mg/mL,
2.2 HERSE

FR A B R AR A R AR E I EEE M, FEASEFR RS T E R S SRR,
-2 [a) R T iy (R B e A ELHE ey PR A O R R A . SEPR B e, RABMIE) AuNPs #5440 F
SR EEEL (NaCl) ZZoh il , HREI 20N, B2 Bl R 112855, AuNPs $5HZ )& 4
RA, M—LrE B B AT E AuNPs (FEH, 40 ssDNA 7Efl AR Nt Au—N 4098 (E AuNPs
F, AR R DY L R TR A B B0 AuNPs 554545 DLS HORKIRIER 3. B
A ASIN AR S e T )2 N T 4R B IR . Xiong 2517 i h i i T 26T AuNPs $54F
DLS AR REKE I He®* (A YL KES . REMBHMIN) AuNPs BLEEIMAN R R &R, M ATfE(E He' ' i,
AuNPs 1T ssDNA BRI 1E R fRfa e k2500 T He'* 727E), Hg'' 5 ssDNA ARz, H
ssDNA MR KA A 450 . ZRIRSE, LT AuNPs 4REMREBETE b P A BB R &, 45
£ DLS AR ER SipiAR A b vl @ A He® o %7 T A et AuNPs Hi¢kt, R ARAEH
B4 0.43 nmol/L, Miao %' I J] Pb** #5315 dsDNA KA R4, FIFEME 73T oAl B4R
AuNPs FEEH25 4 DLS BR— 480 Pb* " )71k, %07 0 Sk, REAR I F T S2brk e p Pb* " 45
AR, SRR R 6.2 pmol/L, [l A 95. 12% ~ 104. 76% , SEGHAEMILS | E7iEk
) 52 00 B e 5 K b PR 5 B TR (ICP - MS) S5 M7 61 ORI AR A, 3R
PRI AEHE
3 RESRE

AuNPs £ DLS BRI FBRIE AR A5 E0F . RBUE RSO, (EIRBIT . Johs
BT CCURMEBORE R SRBMEIN % ST E) T 20 R, i AR 5 4 07 3 AuNs S 4
DLS BARLERFAIN SR B, 27 P AE SEbR B o 8 1 el B, 7 B8 RIS st D
U AuNPs 2545 DLS R UK EBRYD, (ELR 21 th S MO T e S5 s B L,
ATk fy g ST B (IR i R ) KRR R AT, AT SR RAASL I b ™5 @
HRHIGILHY AuNPs £ DLS HoR T REABY R TS TR A S e FLHE sl el R e, HOR
RIGUEZE]—E BRG], 4S8R (HCR) | N TR S5 SO R — P m R
HE; QOHHT, AuNPs 254 DLS BB WL ies 77 ik EZ R H AuNPs VB3 R 8k, TERE A H
—, HCHRAROE S A 2 R KA R A B ARSI T v, S IIE SR BRI e R L B, 7B
A IGHRFE T, ATLLZEIRGE S SRk R gk . BAD L AR 5 0 TR I B BE R
AT S8 ARG . GRS AR I bR R . i ROE M &, FE T AuNPs - DLS $R A1)
FE R T AR B B T2 ) R 5 M H
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