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We used a multichannel visible spectrometer (Hamamatsu, PMA-12) and a monochromator (Bunk-
oukeiki M25, 1200 g.mm−1) to observe the optical emission spectra (OES) (Figure S1 (b)) and mea-
sure the electron density (Figure S1 (c)). Processes for measuring and calculating the electron density
(ne) were performed following the previous study1. The results in Figure S1 indicated that the plasma
properties (OES and ne) were the same when irradiating on solutions adding different concentrations
of TA.

Fig. S 1 a - Schematic of experimental setup and experimental parameters. b – c - Optical emission spectra and
electron density of plasma irradiating on solutions containing TA at different concentration from 0 to 5 mM.
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Fig. S 2 The properties of GNPs in solutions added salicylic acid (a), L-cysteine (b), and Glucosamine (c). All scale
bars in TEM images are 50 nm.

Surface-area-to-volume ratio
The surface area (S) and the volume (V) of GNPs of a diameter (d) are calculated as follows:

S = π.d2

V = π.d3

6

Therefore, the surface-area-to-volume ratio (SA:V) can be determined as:

SA : V = S
V = π.d2

π.d3
6

= 6
d

oxidation reactions between H2O2 and L-cysteine
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Fig. S 3 The Au 4f spectra of GNPs synthesized in the solution adding 5 µM L-cys.
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Fig. S 4 Proposed model for cysteine sulfinic acid and cysteine sulfonic acid adsorbing on GNPs.

4 of 4


