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Gold nanorod-triggered chemiluminescence between luminol and AgNQO;

and its immunoassay applications

LIU Chunzhu, LI Na, CUI Hua

(Department of Chemistry, University of Science and Technology of China, Hefei 230026, China)

Abstract: A new chemiluminescence (CL) system gold nanorods-luminol-AgNO; was built and gold
nanorods were found to exhibit higher catalytic activity towards luminol CL than gold nanospheres. CL
spectra, X-ray photoelectron spectroscopy (XPS), energy dispersive X-ray spectroscopy (EDX) were used
to characterize this system. The effects of various reaction conditions, the morphology and protection
reagents of nanoparticles on the CL reaction were also investigated. The mechanism of the CL reaction was
proposed. Finally a novel microplate-compatible chemiluminescence immunoassay based on this new CL
system was developed for the determination of human immunoglobulin G (IgG) with a linear range from 25
to 1 000 pg/L and a detection limit of 15. 3 pg/L.
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CTAB #1 5.0 mL 0.50 mmol/LL HAuCl, IR & &
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50.0 mL 0.20 mol/L CTAB #1 50.0 mL 1.0
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e Kol E el AL AR R GG SRS I O 1T 5. A8 1
SbE K5 SE RIIF AR AR5 U RGNS 10 s Y
fR 27 G5 B ) BRI (B DA o 00 A (L

2 HRE5ITR

2.1 SWMKEXNEKIE-THERRNFR KHEERER

SR T AL Bl T I R G 58T A AR X oK
T-h R AR AL 2 RO IR R B L, A 1 s, g5 R
PR KRR R AR 2 1R A B i Tk R R k. Y
L4 G K B VA IS VE S5 1 X 107" mol/L &K M 1
X 10 ° mol /L fif§ R £ A TR 45 ¥ W b isf . B 8 UL % 5|
C ORI otk S i B = S W R DR N
R AL R T A WA A 5 ), U B 3 5 4 Ok A
FA kB, B SRAE KT A S 40T 10 4 900K
BROzZR Rk RO R R R KSR R
425 nm, K& SRR Z 0 R A 1 3-8 JL 48 K —
FRR AR CAP® OB & gk R 19 i A 3% 06 1A & A=
HLHT Y AR

I —— Gold nanorod
6000 - - Gold nanosphere
i - - Blank
=
= 100
2 4000r = 80
2 z
] F 60
= z
8| 240
d 2000 B : 20
0
300 350 400 450 500 550 600
wavelengh / nm
0 i | ] I I }
0 5 10 15 20 25 30

time /s
Blank 4 44 K B % K B9 0 b IR
JE 4% K, 1< 10 ¢ mol/L in pH12 NaOH;
M ERER . 1 X 107° mol/L. i A Bl R b2 &6k
1 SRHREMESWRIKD B ENEREN
HEBRBEA BRI U FE R L
Fig. 1 CL profiles when injecting Au colloids with different
shapes (Gold nanorods and Gold nanospheres)

into the mixture of luminol and AgNO;
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Fig.4 TEM and EDX of Gold nanorods before and after the CL reaction
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Fig. 5 Effect of CTAB concentration on catalytic activity

of Gold nanorods and Gold nanospheres
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Fig. 8 Curve of CL intensity versus the concentration of human IgG
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