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Figure S1. (a) Raman spectra of AgNP colloidal suspensions. (b) SERS spectra of AgNP colloidal 
suspensions in the presence of 10−7 mol/L of L-Dopa showing no active L-Dopa SERS signal.  (c) SERS 
spectra of AgNP colloidal suspensions in the presence of 10−7 mol/L of L-Dopa showing the L-Dopa 
SERS signal, which corresponds to ca. 5% of all spectra recorded. The highlighted band at 1154 cm−1 
(Figure S1c) was used to calculate SNR (SNR = 3.3). Laser line at 633 nm. 
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Table S1. Data from SERS spectra of L-Dopa at 10−7 mol/L used 
for SNR calculation. 

Nanoparticles AgNPL AgNS AgNP 

SERS band (cm-1) 930 929 1154 

Band area 40583.91 5251.49 10488.93 

 23184.21 2757.51 9906.99 

 23400.64 2669.15 9891.58 

 18939.07 2563.41 9114.99 

 14285.25 2489.87 4102.47 

Average (n=5) 24078.61 3146.29 8700.99 

Standard deviation 9949.99 1181.24 2616.60 

SNR 2.4 2.7 3.3 

SNR = Average/Standard deviation [McCreery. R.L.  Signal-to-Noise in 

Raman Spectroscopy, in: Raman Spectroscopy for Chemical Analysis, Chemical 

Analysis, John Wiley & Sons, Ltd, 2005; volume 157, pp. 49–71.] 

 

Figure S2. Raman spectra of AgNPs, AgNS and AgNPR colloidal suspensions (as reference). 
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Figure S3. Raman spectrum of L-Dopa powder. Laser line at 633 nm. 

 



Sensors 2019, 19, x FOR PEER REVIEW 5 of 7 

 

Table S2. Assignments of Raman vibrational bands characteristic of L-Dopa powder. 

L-Dopa 
powder 
(cm-1) 

Assignments Ref. 

170 C-C-C in-plane bending; C-C-N stretching [73] 

196 C-O-H twisting [73] 

255 C-NH2 twisting; C-O-H twisting [73] 

315 C-C-N stretching; C-C-O in-plane bending [73] 

364 C-C-N stretching [73] 

461 Ring asymmetric deformation [73] 

553 
C-O in-plane bending and C-C stretching of Dopa ring;  

ring symmetric deformation 
[73] 

589 
C-C in-plane bending of Dopa ring; Dopa ring asymmetric twisting; 

Dopa ring puckering 
[73] 

610 C-C-N stretching; C-C-O in-plane bending; C=O rocking [73] 

682 Dopa ring puckering; C-O in-plane bending of Dopa ring [73] 

720 C-C stretching of Dopa ring; C=O in-plane bending; C-C stretching [73] 

733 C-C and C-O stretching [73] 

780 C-H and C-O in-plane bending of Dopa ring [73] 

810 C-O-H twisting; C-N-H in-plane bending [73] 

840 
C-H in-plane bending of Dopa ring; C-N stretching;  

C-C-H in-plane bending 
[73] 

868 C-H in-plane bending of Dopa ring; Dopa ring puckering [73] 

921 C-C stretching of Dopa ring; C-C stretching [73] 

946 C-C-H in-plane bending; C-N-H in-plane bending [73, 74] 

985 C-N stretching; C-C stretching [73] 

1064 
C-O stretching and C-C stretching of Dopa ring;  

C-O-H in-plane bending 
[73] 

1123 C-C stretching and C-H in-plane bending of Dopa ring [73] 
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1162 C-H in-plane bending; C-C stretching of phenyl ring; O-H out-of-plane [73,74] 

1298 C-C stretching of Dopa ring; C-C-H in-plane bending [73] 

1348 C-C stretching of Dopa ring; O-H out-of-plane bending [73,75,76] 

1407 
C-H in-plane bending and C-C stretching of Dopa ring;  

C-O-H and C-C-H in-plane bending 
[73,76] 

1440 C-O-H in-plane bending; C-O stretching [73] 

1610 C-C stretching and C-H in-plane bending of Dopa ring [73] 

 

 
Figure S4. SERS spectra of L-Dopa solutions in colloidal suspension of AgNP at different 
concentrations (from 10−3 to 10−8mol/L). Laser line at 633 nm. 
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Figure S5. Zoom of the IDMAP multidimensional projection for concentrations of L-Dopa (a) down 
to 10−5 mol/L in colloidal suspension of AgNS and (b) down to 10−4 mol/L in colloidal suspension of 
AgNPL. Each circle in the plot represents a whole SERS spectrum. The proximity of the circles 
indicates the similarity between the SERS spectra. 

 

Figure S6. (a) Cyclic voltammetry of SPCE unmodified and modified with AgNP, AgNS and AgNPL 
in 0.1 mol/L KCl solution. (b) Cyclic voltammetry of SPCE unmodified and modified with AgNS from 
Figure S6 (a) for better view.  v = 25 mV/s. 
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