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The results of detecting NADH on the Au/Ag-based SERS substrates. 
According to our previous experiments, the characteristic peak of NADH centered at 
1688 cm-1 disappeared when the concentration decreased to 10-3 M on the Au-based 
SERS substrate. Meanwhile, a peak of NAD+ centered at 1032 cm-1 was observed as 
shown in Figure S1(a). And the result of Ag-based SERS substrate is similar to 
Au-based SERS substrate as shown in Figure S1(b). 

Figure S1. (a) SERS spectra of NADH on the Au-based SERS substrate. (b) SERS spectra of 

NADH on the Ag-based SERS substrate. 



Characterization of Ag/Si substrate. Figure S2(a) is a top FE-SEM image of the 
substrate, which shows clearly that a significant amount of Ag nanoparticles (NPs) 
with an average diameter of 400 nm were deposited on the Si nanowire (NW) array 
surface. The amplified image shows that Ag NPs mainly adhered to the upper end of 
each Si NW as shown in Figure S2(b). Figure S2(c) is a cross-section image of Ag/Si 
substrate, which reveals that the length and diameter of Si NWs are 13 μm and 450 
nm, respectively. Figure S2(d) is a TEM image of the substrate, which shows clearly 
that Ag NPs on the side of Si NW are small and sparse. 

 

Figure S2. (a) Top, (b) magnified, (c) cross-sectional FE-SEM and (d) TEM images of Ag/Si 

substrate.  



 

Figure S3. SERS spectra of OT diimine tested on the Ag/Si substrate with different 

excitation wavelengths (532, 633 and 785 nm). 

 

 

 

 

 

 
Figure S4. Horseradish peroxidase (HRP) catalyzed oxidation of OT by H2O2. One 

molecule OT is oxidized by one molecule H2O2 and forms one molecule OT diimine. 

 



 

 

Figure S5. SERS spectra of (a) ABTS and the corresponding pigment, (b) BZ and the 

corresponding pigment, (c) 4-CN and the corresponding pigment, (d) DAB and the 

corresponding pigment, (e) ASA and the corresponding pigment, and (f) OPD and the 

corresponding pigment. The concentration of each sample is marked. 

 

 
 
 

 
 



Table S1. Detailed information of the SERS test of eight types of chromogen. 

Chromogen      Manufact
urer 

Purit
y 

Excitation 
wavelength(n
m) 

LOD of 
Pigment 
(M) 

SERS 
Peaks 
(cm-1) 

3,3',5,5'-tetramet
hyl 
(TMB) 
 

J&K  AR 633 10-7   1604   
1537 
1334 
1143 

o-tolidine (OT) 
 

J&K  AR 785 10-6    1600  
1448 
1415 
1105 

[2,2'-azino-di(3-e
thylbenzthiazoli
ne-6-sulphonic 
acid) -2NH4-salt  
(ABTS)  

J&K  AR 532 10-6   1604   
1539 
1353 
1298 

Benzidine (BZ) J&K  AR 633 10-4     1254 
 

4-chloro-1-napht
hol 
(4-CN) 

J&K  AR 633 10-3 1628 
1571 
1153 
713 

3,3'-diaminoben
zidine (DAB)  
 
 
5-aminosalicylic 
acid (5-ASA) 
 
O-Phenylenedia
mine 
(OPD) 

J&K  
 
 
 
J&K 
 
 
J&K 

AR 
 
 
 
AR 
 
 
AR 

785 
 
 
 
633 
 
 
532       
 

N 
 
 
 
N 
 
 
N 

 

1583 
1512 
1430 
1281 
1594 
1531 
 
1583 
1430 
1281 
1128 
 

N:None 


