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Figure S1 shows the GSH/AuNPs is stable because of the protection of GSH.
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FigureS1 UV-vis absorption spectra of fresh AuNPs, GSH/AuNPs and AuNPs, GSH/AuNPs stored for 3 weeks.







Figure S2 shows the changes of the size distribution of R6G/GSH/AuNPs without and with Cd2+.

[image: ]
Figure S2 Size distribution of R6G/GSH/AuNPs measured by the DLS technique: (A) without and (B) with Cd2+.



[bookmark: _GoBack]Figure S3 shows that GSH was modified on AuNPs successfully.
[image: ]Figure S3 FT-IR spectra of powder GSH (a) and GSH/AuNPs (b).

Figure S4 shows the optimal concentration of NaCl used in the probe is 80 mM.
[image: ]
Figure S4 (A) The Raman spectra of R6G/AuNPs under effect of different concentrations of NaCl from bottom to top is 0, 20, 50, 60, 70, 80, and 100 mM. (B) The plot of Raman intensities at 1510 cm-1 versus the varying concentrations of NaCl.



Figure S5 shows the optimal concentration of GSH used in the probe is 0.4 µM.
[image: ]
Figure S5 (A) The Raman spectra of Cd2+ Raman probe R6G/GSH/AuNPs constructed using different concentrations of GSH from top to bottom is 0, 0.01, 0.1, 0.2, 0.3, 0.4, 0.5, 0.7, and 1.0 M (0.1 M PB, pH 6.0, and 80 mM NaCl). (B) The plot of Raman intensities at 1510 cm-1 versus the concentrations of GSH.




Table S1 Comparison of various methods for Cd2+ detection

	Methods
	LOD
	Linear range
	References

	Raman
	0.3 ppb
	/
	Chen et al. 2014

	Raman
	0.1 ppm
	0.1~2 ppm
	Thatai et al. 2015

	Raman
	11.2 ppm
	/
	Cheng et al. 2014

	Raman
	0.1 ppm
	/
	Yin et al. 2011

	Raman
	10 ppt
	/
	Dasary et al. 2016 

	Raman
	28.1 ppb
	28.1~337.2 ppb
	Zamarion et al. 2008

	Colorimetric
	0.6 ppm
	/
	Guo et al. 2014

	Fluorescence
	56 ppb
	56~450 ppb
	Zhang et al. 2014

	[bookmark: OLE_LINK2]Fluorescence
	11.6 ppb
	11.2 ppb~5.6 ppm
	Liu et al. 2019

	Raman
	10 ppb
	0.5~20 ppm 
	This work





Figure S6 shows the UV-vis absorbance spectra and color change of AuNPs with increase of the concentration of Cd2+.
Figure S6 The extinction spectra of R6G/GSH/AuNPs-based Raman probe in the presence of different concentration of Cd2+. Insert is the photographs of R6G/GSH/AuNPs in the presence of different concentrations of Cd2+.


Figure S7 shows the selectivity of this system at different pH.
[image: ]Figure S7 The plots of Raman intensity at 1510 cm-1 versus different metal ions at different pH. 



Figure S8 shows the result of real sample detection
[image: ]Figure S8 Raman spectra of Raman probe R6G/GSH/AuNPs with different concentrations of Cd2+ in river water.



Figure S9 shows 0.1 ppm Cd2+ could be detected by using portable Raman system.
Figure S9 The SERS spectra of R6G/GSH/AuNPs-based Raman probe before and after incubation with 0.1 ppm Cd2+.[image: ]
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