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Rapid detection of imidan in apple juice with surface
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B A AL B ik s A6 e k4R R R AR A ) Au— Ag
NPs 7 2 5 IR b e AL 69 I B ik Aeanl
KB :ABEBRES 2B THRET; BB F
Rt s iRl

Abstract: Au— Ag nanoparticles (NPs) varying in size (35~
91 nm, Au core 19 nm; 66~127 nm, Au core 43 nm) were syn-
thesized via a typical seed growth method and characterized for
their morphology and optical properties. The Au— Ag NPs were
then applied as surface-enhanced Raman scattering (SERS) sub-
strates for imidan analysis and the influences of particle size and

gold-silver ratio for SERS detection were investigated. The
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results showed that 42 nm Au— Ag NPs with 19 nm Au core and
78 nm Au— Ag NPs with 43 nm Au core had the highest SERS
enhancement effect for imidan standard solutions, and could be
used to detect the imidan solution at as low as 0.05 mg/L.. However,
the SERS enhancement effects of Au— Ag NPs for imidan in apple
juice were quite different. The minimum detectable concentrations of
imidan in apple juice were 5.0 mg/L and 0.5 mg/L, respectively,
with the use of 42 nm Au— Ag NPs and 78 nm Au—Ag NPs as
SERS substrates. This study indicated that it is possible for rapid
SERS detection of imidan in fruit juices by selecting Au— Ag NPs
with suitable particle size and the ratio of Au to Ag.

Keywords: surface enhanced Raman scattering; Au— Ag nanop-

articles; imidan; fruit juice;rapid analysis
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T 35 AF K 56 F W e B B 4% B8 9 SERS K U B A AH 5L IR
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% 1.50,0.90,0.45 mL, Au— Ag NPs [ B 1% 3% Wi 8 K .
/N AuZ[ (19412 nm i 4 ff Au— Ag NPs(E 1) [{)F
W4 B R (35 £5), (42 426), (59 +10), (91 &
15) nm, M K Au [ (43 +4) nm |y Au— Ag NPs
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2.2 DRRFHBEEMALSHIE R Au—Ag NPs Byfif ik
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Figure 1 Transmission electron microscopy images of

Au— Ag NPsAu seeds (19 nm)

(a) 3.00 mL (b) 1.50 mL

(¢) 0.90 mL
B2 Au—Ag NPs £2# (43 nm)# &5 B 418
Figure 2 Transmission electron microscopy images of

Au— Ag NPsAu seeds (43 nm)

(d) 045mL
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Figure 3 Molecular Raman spectra of imidan
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Figure 4 SERS spectra of 0.5 mg/L imidan standards

solution



&M | Vol.35, No.5

W e B W AR VS VR I A R R B R AR T S A B
AT W 249 33 B T O, . (E L SERS B3Rk SRA A — 2625 51,
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Figure 5 SERS spectra of imidan standards
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Table 1 Linear relationship between the concentration of

imidan and the corresponding intensities of each

of the primary characteristic peaks in the
SERS spectra
FRAE U/ \
cm !
510 y=2351.6520+491.90 0.827
42 nm Au— Ag NPs
y=132.01a0+182.43 0.767
(19 nm £ #%)
1015 y=122.432x+167.37 0.895
509 y=761.02x+1 920.20 0.878
78 nm Au— Ag NPs
607 y=289.392+491.11 0.905
(43 nm 48
1016 y=246.252+578.49 0.902

AL 1015 e ' BT (9 45 A1 W 5 5 9 8 22 [ f9 £ 1 A
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B BE N 5 mg/ L, 38 G 8 7 B B A o 9 0 o (A
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Figure 6 SERS spectra of apple juice contaminated with

imidan solutions
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