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Calculation of the analytical enhancement factor (AEF)

The SERS analytical enhancement factor (AEF) was calculated according to the following 

equation:1-3

AEF = (ISERS

INRS )( CNRS

CSERS)
where ISERS and INRS are the integrated intensities at 1363 cm-1 obtained by SERS and normal 

Raman scattering (NRS) spectrum. ISERS is 8204.7, and INRS is 301.9. CSERS and CNRS stand for 

the concentration of R6G solution used for SERS and normal Raman scattering measurements, 

10-6 M and 0.1 M, respectively. As a result, the calculated AEF of proposed Au NBPs/CAGB 

is about 2.7×106. 

Figure. S1 (A) The SEM image of the Au NBPs/CAGB in large-scale. (B) The SEM image of 
the partial enlargement of a shrank and wrinkled cross section of Au NBPs/CAGB.

Figure. S2 SEM images of Au NBPs/CAGB cross section with different concentrations of Au 
NBPs: (A) 5 nM, (B) 10 nM, (C) 15 nM..
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Figure. S3 The photographs of Au NBPs (10 nM)/CAGB exposed to environment (25°C, 
Relative humidity 60%). The volume of bead decreased with the time increasing.

Table S1. Experimental and Reported Raman Vibrational Modes and Assignments of 
Rhodamine 6G (cm-1)

Rhodamine 6G
Vibrational description

Observed Reported1, 4

C-C-C ring in plane bending 613 613

C–H out of plane bending
plane bend

777 775

Aromatic C-C stretching 1190 1183

Aromatic C-C stretching 1315 1312

Aromatic C-C stretching 1363 1364

Aromatic C-C stretching 1510 1512

Table S2. Comparison of the Performance of the Different SERS Platforms (Rhodamine 
6G)

SERS platform
Detection 

method and time
RSD Detection Range LOD Ref.

Rhodamine 6G

Graphene/Ag-
nanoflowers/PM

MA

Immersed into 
aqueous sample, 

10 minutes
N.A. 10 fM ~ 1.0 nM 10 fM 6
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Ag-nanosheet-
grafted 

polyamide-
nanofibers

Immersed into 
aqueous sample, 2 

hours
<15% 0.01 nM ~ 10 nM 0.01 nM 7

Au nano-islands
Drop-casting, 

N.A.
N.A. 1.0 nM ~ 1.0 mM 1.0 nM 8

Cu‐Ag layered 
periodic 

nanostructure
microfluidic, N.A. 8.8% 1.0 nM ~ 10 μM 1.0 nM 9

Roughened 
nano-Au film

N.A. & N.A. <11% 1.0 nM ~ 10 μM 0.07 nM 10

Vertically-
aligned Au NRs  

assembled at 
liquid–liquid 

interface

Direct measure of 
liquid-liquid 

interface, N.A.
N.A. 1.0 nM ~ 10 μM 1.0 nM 11

Superhydrophob
ic Ag coated 

taro leaf

Drop-casting, ~2 
hours

9.7% 10 nM ~ 0.1 mM 10 nM 12

Superhydrophob
ic surface

Drop-casting, 
~hour

N.A. 75 fM ~ 75 pM 10 aM 13

Au 
NBPs/CAGB

Encapsulated the 
sample for direct 

measure, 1 minute
6.57% 1.0 nM ~ 100 μM 0.4 nM

This 
work
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Table S3. Experimental and Reported Raman Vibrational Modes and Assignments of 
Uric Acid (cm-1)

Uric acid
Vibrational description

Observed Reported5

Ring in-plane deformation 497 492

CO bending/skeletal ring deformation 641 634

NH bending 738 725

CN bending/in-plane ring deformation 809 811

CN stretching 1023
1016

1016

In-plane NH bending 1208 1204

CN stretching/ in-plane NH 1354 1354

C=O stretching 1620 1653

Table S4. Comparison of the Performance of the Different SERS Platforms (Uric acid)

Uric acid

Ag colloid N.A. & N.A. 8.5% 10 ~ 1000 μM 1.0 μM 14

Multilayered 
Au/Ag Substrate

N.A. & N.A. N.A. 100 ~ 1000 μM 100 μM 5

Au nanoislands 
on the cellulose 
micro/nanofiber

s

Dipped and dried, 
N.A.

N.A. 25 ~ 150 μM ( in tear) 25 μM 15

Au nanoparticle-
coated paper

Dipped and dried 
prior, 15 minutes

8.7% ~ 14.8% 0 ~ 3500 μM 110 μM 16

Au 
NBPs/CAGB

Encapsulated the 
sample for direct 

measure, 1 minute
N.A. 10 ~ 1000 μM 0.18 μM

This 
work
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