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Abstract:[Objective] The aim of this study is to analyze the relationship between crystal violet
signal enhancement effect of gold silver core-shell nanoparticles (Ag@AuNP)and time. [Meth-
ods]The new nanomaterial Ag@ AuNP is used as Raman enhancement substrate,and surface-
enhanced Raman spectroscopy of crystal violet is induced by using 785nm laser excitation. The
changes in characteristic peak intensity of Raman spectra are statistically analyzed. [Results])
The intensity of crystal violet peaks at 725 em ' ,801 em™ '5914 em™',1177 em™ ', 1392 cm™!
and 1588 ecm ' increases over time within 0~30 min.and does not change with time after reac-
hing a plateau (30~36 min). [Conclusion] The best fastest measurement time to detect surface
enhanced raman spectrum of crystal violet is 30 min,which greatly improves the period associ-

ated with surface-enhanced Raman studies.
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Fig.1 UV-Vis spectra and TEM images of NPs
— Ag@ AuNP, —- - Ag@
AuNP,— AuNP.

(a) The UV-Vis spectra of fresh Ag@AuNP (—),Ag
(@ AuNP storaged for 12 h overnight at room temperature
(=+= Dand fresh AuUNP(=—— );(b) The TEM image of Ag
(@ AuNP and the illustration at the lower right corner is Ag @
AuNP solution.
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Fig. 2 Intensity histogram of single Raman spectrum

characteristic peak of crystal violet
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Fig. 3 Surface enhanced Raman spectroscopies of Crys-

tal violet
1 (0~30 min)

Table 1 Changes of the characteristic peaks (0~30 min)

n\l}:/rii)ee_r oll?iiltr:z?llsrlltgy irllltisrfsﬁfy o?iur?cl?c};ze The ggowth

(em™ 1) (a. u.) (a. u.) (a.u.) ratio
725 2110 19693 17583 8.333175
801 2153 18370 16217 7.532281
914 1662 21599 19937 11. 99579
1177 2300 32186 29886 12.99391
1392 1541 24438 22897 14. 85853
1588 2448 22400 19952 8.150327

= /

Note: The growth ratio=quantity of increase/beginning of intensity
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Fig. 4 Intensity trend diagram of surface-enhanced Ra-
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man spectral characteristic peak of crystal violet in 0~36 min
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