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Supplementary Materials

Materials and Apparatus

Caffeic acid, dopamine, ascorbic acid, uric acid, rutin, glucose, NaCl, KNOs urea, citric acid, and
trisodium citrate were obtained from Sinopharm Chemicals Reagent Co., Ltd. (Shanghai, China).
The Britton—Robinson (BR) buffer solutions were prepared with phosphoric acid, boric acid, and
glacial acetic acid aqueous solutions and used as supporting electrolytes. The pH values of the
electrolyte solutions in the experiments were adjusted with NaOH solution. Double-distilled water
was used throughout the experiment. All chemicals were of analytical grade and used without any
further purification.

Scanning electron microscopy (SEM) images recorded on a S-4700 system (Hitachi High
Technologies Corporation, Tokyo, Japan) and high-magnification transmission electron microscopy
(TEM) using an FEI TecnaiF20 TEM (FEI Company, Portland, OR, USA) at an accelerating voltage of
200 kV were employed to characterize the morphologies of Au NPs and NGQDs. The chemical
compositions and structures of Au NPs and NGQDs were obtained by X-ray diffraction (XRD;
PANalytical X'Pert PRO MRD XRD; CuKa radiation; A = 1.54056 A; PANalytical Co., Almelo,
Holland). An electrochemical workstation (CHI 760e; Shanghai Chen Hua Instrumental Co., Ltd.,
Shanghai, China) equipped with a standard three-electrode system was employed to conduct all
electrochemical and photoelectrochemical measurements, in which the glassy carbon electrode
(GCE; diameter: 3.0 mm), platinum electrode, and Ag-AgCl electrode acted as the working
electrode, reference electrode, and counter electrode, respectively. A xenon lamp (150 W) equipped
with a UV cut-off filter (>400 nm) was used as the visible light source.

Preparation of Au, NGQDs, and Aw/NGQD Composites

Au nanoparticles were prepared using the following steps. Firstly, 1.8 mL 0.1 M citric acid and
4.2 mL 0.1 M trisodium citrate were added into secondary distilled water consecutively while it was
boiling. Then, the solution was stirred for 15 min in open air conditions to partially oxidize the
citrate. Secondly, 25.4 mM HAuCls was injected into the above-mentioned solution and stirred for
another 3 min. Finally, the mixture solution was transferred into ice water. When the solution turned
bright red, the Au colloid was successfully prepared. The NGQDs were fabricated using the
calcination method reported in our previous work. The Au/NGQD composites were prepared by
ultrasonication a certain volume of a dispersion of Au and NGQDs.

Fabrication of Au, NGQD, and Au/NGQD Composite Modified Electrodes

The Au, NGQD, and Au/NGQD composite modified electrodes were fabricated by dropping 10
puL of Au, NGQD, and Au/NGQD composite dispersions onto the surface of the polished glassy
carbon electrodes (GCEs). The distance between the modified electrodes and the visible light source
was set as 15 cm, which was confirmed as the optimum condition in our previous report [1].
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Figure S1. (A) XRD patterns of Au/NGQDs. (B) UV-visible spectra of Au, NGQDs, and Au/NGQDs.

Table S1. Comparison of this work with other methods for CA detection.

Linear Detection
Methods range (M) limit uM) o
Electrochemistry 0.74-10.5 0.15 2
Fluorometry 2-350 0.2 3
Fluorometry 0.14-1.4 0.06 4
Square-wave stripping voltammetry 0.1-10 0.091 5
HPLC 2-555 2 6
Photo-electrochemistry 0.11-280.25 0.03 This work
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