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1.Materials

Potassium chloroplatinate (K,PtCls,98%), potassium tetrabromopalladium
(K,PdBry, 98%), sodium hexachloroiridate hydrate (RuCls), Pluronic F127, ascorbic
acid (AA, 99%), glutathione (GSH), cysteine (Cys), potassium bromide (KBr, 99%),
poly (vinyl pyrrolidone) (PVP, MW=55,000) and ethylene glycol (EG, 99%), 3,3°,5,5°-
tetramethylbenzidine (TMB), were all ordered from Aladdin. The UV-visible
absorption spectra were obtained from Lambda 265 (PerkinElmer, United States).
Transmission electron microscopy (TEM) images were obtained from FEL talos F200s
(Thermo Fisher Scientific, United States), and scanning electron microscopy (SEM)
pictures were acquired by using Sigma 500 (Zeiss, Britain). X-ray photoelectron
spectroscopy (XPS) was recorded by Thermo ESCALAB 250XI (Thermo Fisher
Scientific, United States).
2. Methods
2.1Fluorescent detection of OH radical

Terephthalic acid is highly selective and react with hydroxyl radicals to generate
2-hydroxy terephthalic acid which emits unique fluorescence around 450 nm. In this
test, 10 uL of PPR nanozyme solution was added to 2.5 mL of acetic acid buffer solution
(HAC-NaAC pH=4) cotaining 100 puL of TA (0.05mM) and 400 puL H,O, (62.5mM).
Finally, the fluorescence spectra of the samples were collected after 30 minutes of
reaction by fluorescence spectroscopy.
2.2The detection of hydrogen peroxide

For the detection of hydrogen peroxide, 400 pL of samples with different
concentrations of H,O, (0-40mM) were added into the mixed solution of 2.5 mL HAc-
NaAc buffer (pH=4,), TMB (100 uL, 0.02mM, dissolved in DMSO) and Pd-Pt-Ru (10

uL). The mixture was immediately scanned using UV-vis spectrometer.



2.3The detection of AA

For the detection of AA, 20 uL of varied concentrations of AA was mingled into
2.5 mL of HAc-NaAc buffer (pH=4) containing 62.5 mM of H,O,, PPR nanozyme of
10 puL, 100 pL of TMB (0.02mM), dissolved in DMSO), followed by rapidly stirring.
After the reaction, the absorption variation at 652 nm was measured via a UV-vis
spectrophotometer, and the absorption peaks were employed for the quantitative
determination of AA.
2.4 TAC assay

Taking AA as a typical model, the TAC of several herbs and food (Fructus Corni,
Radix Paeoniae Alba, Rhizoma Dioscoreae Bulbiferae and Folium Eriobotryae,
tomato, orange, green tea, Ice tea and Lemon) were measured. The concentrations of
real samples were diluted to avoid exceeding the linear range of AA detection. The
TAC test was evaluated under the same condition as the AA test, but with real sample
instead of AA. The absorbances of ox-TMB were brought into the standard curve. Then

the value of TAC was obtained through absorbance conversion.



Figure S1 (a) the TEM of Pd-Pt nanoparticles;(b) the HRTEM pattern of Pd-Pt

nanoparticles; (c) element distribution of Pd-Pt nanoparticles.
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Figure S2 The velocity (v) of the reaction changes in the presence of different

concentrations of (a) H,O, and (b)TMB.
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Figure S3 the stability test of Pd-Pt-Ru nanozyme (a) pH and (b) temperature.
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Figure S4 the evaluation of (a) interference resistance and (b) specificity
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Table S1 Comparison of kinetic parameters of different catalysts

Catalyst Substrat  K,,(mM) VinaxMS1) Referrence
e

PPR H,0, 6.64 10.00x107 This work
TMB 0.026 7.07x1077

Pd-Pt H,0, 7.53 8.20x107 This work
TMB 0.047 5.02x107

Citrate-Pt NPs H,0, 205.6 9.79x108 [1]
TMB 0.1206 6.51x108

Chitosan-Pd NPs  H,0, 537.71 1.12x107 [2]
TMB 0.09 1.77x1077

Ru NPs H,0,  2.206 5.83x107 [3]
TMB 0.234 8.25x108

HRP H,0, 3.7 8.71x108 [4]
TMB 0.434 10x108

Fe;04 H,0, 154 9.78x108 [4]
TMB 0.098 3.44x108




Table S2 Comparison of various materials and methods used in AA biosensors.

Catalyst Linear range Detection limit Reference
CuMnO; nanoflowers  1-105 uM 0.39 uM [10]
Cu nanoclusters 0.5-30 uM 0.144 uM [11]
Fe—Mn nanozyme 8-56 uM 0.88 uM [12]
GA-Ag nanozyme 0.03-0.14 mM 3.0 uM [13]
Pt—Ni alloy 0.57-5.7 mM 0.33 mM [14]
Au/Cu NRs 0-2 mM 25 uM [15]
PdlIr aerogels 0.5-250 uM 0.22 uM [16]
NCNTs@MoS2 0.2-80uM 0.12uM [17]
SNC nanozyme 0.1-5 mM 0.08 mM [18]

PPR nanozyme 2-12 yM 1.13uM This work
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