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Figure S1. (A) X-ray diffraction (XRD) pattern of NS-CDs; (B) Fourier transform infrared (FTIR) spectroscopy of NS-CDs.
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Figure S2. X-ray photoelectron spectroscopy (XPS) analysis of NS-CDs. (A) XPS survey scan of NS-CDs; (B) Element
distribution of NS-CDs; High-resolution XPS spectra of (C) Cls, (D) Ols, (E) N1s, and (F) S2p of NS-CDs.
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Figure S3. Fluorescence characterization of NS-CDs. (A) Emission spectra of NS-CDs excited at different short
wavelengths; (B) Emission spectra of NS-CDs excited at different long wavelengths; (C) Excitation-emission 3D

fluorescence matrix of NS-CDs within the full wavelength range; (D) Emission spectra of G-CDs at 690 nm before and
after the addition of a long-pass (LP) filter
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Figure S4. (A) UV-visible absorption spectrum of NS-CDs; (B) UV-visible absorption spectrum of fluorescein.
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Figure S5. Mechanism of construction of NS-CDs/fluorescein ratio fluorescent sensor
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Figure S6. Characterization of the NS-CDs/fluorescein ratiometric fluorescent sensor. (A) Salt tolerance of the sensor; (B)
Photostability of the sensor; (C) pH sensitivity of NS-CDs, fluorescein, and the NS-CDs/fluorescein ratio fluorescent

s€nsor.
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Figure S7. Specificity and selectivity of Mn(VII) detection using the NS-CDs/fluorescein ratiometric fluorescent sensor. (A)

Selectivity of the sensor to different substances; (B) Interference of Mn (VII) detected by the sensor with other substances.
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Figure S8. Specificity and Selectivity of captopril detection using the sensor/Mn(VII) system. (A) Selectivity of the
sensor/Mn(VII) system to different substances; (B) Interference of captopril detected by the sensor/Mn(VII) system with other

substances.
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Figure S9. (A) IR spectra for captopril before and after adding Mn(VII); (B) S2p spectrum of captopril before joining Mn(VII);
(C) S2p spectrum of captopril after adding Mn(VII).
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Figure S10. (A) UV-Vis spectra of Mn(VII) with various concentrations. (B) The concentration of captopril was determined by

LC-MS using a standard curve.
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Figure S11. Design and operation of a fluorescent logic gate using the ratiometric fluorescent sensor. (A) Step-by-step diagram
illustrating the operation of the fluorescent logic gate, which involves the addition of Mn(VII) and/or captopril to the sensor,
followed by analysis of the fluorescent color and intensity using a smartphone-based system; (B) Truth table and QR codes for
the logic gate operation parameters, which can be scanned and used to identify the inputs and outputs of the gate; (C) Simple

logic gate diagram showing the inputs, and outputs.



Table S1. Comparison of different fluorescent probes for Mn(VII) detection

Comments Precursors Linear range Detection limit Reference
(MM) (LM)
CQDs Fresh loquat fruits 0.2-150 0.062 [1]
R-CDs Malic acid 0-115 0.0145 [2]
Neutral red
1,8-diaminonaphthalene
NS-CDs Phosphoric acid 5-40 0.00716 [3]
Formamide
2,5-thiophenedicarboxylic acid
Tb-TDA Tb(NOs); -5SH,0 0-200 0.612 [4]
Glacial acetic acid
Phthalic acid
N,S-CDs 1,2-ethylenediamine 10-200 0.0483 [5]
Concentrated phosphoric acid
N-CDs Auricularia auricula 0.15-9.00 0.12 [6]
Mn-CDs Sulfanilicacid 3-150 0.66 [7]
Manganese(I) Chloride
Citric acid
NCD p-hydroxybenzoic acid 0.57-2 0.17 [8]
Ammonia
N-CQDs m-phenylenediamine 5-125 4.4 [9]
Grape seed powder
NCDs Threonine 5-35 0.66 [10]
Guanidine hydrochloride
NS-CDs ascorbic acid 0.12-100 0.12 This work

Guanidine isothiocyanate




Table S2. Comparison of different fluorescent probes for Captopril detection

Comments Precursors Linear range Detection limit Reference
(nM) (nM)
CQDs Citric acid 1-50 0.1 [11]
Thiourea
N-CQDs Polyethyleneimine 10-65 0.00143 [12]
Citric acid
Fe/NC NZs 2-Methylimidazole Fe(acac), 1-50 0.47 [13]
ZH(N 0)3 . 6H20
W, N-CDs Diammonium citrate 0.5-10 0.3 [14]
tris-(hydroxymethyl)-
aminomethane
N32WO4
Cds-QDs 1,4-phenylene-N,N' -bis 0.05-90 0.015 [15]
(O,0-diphenylphoramidate)
L-cysteine
CDs-AuNCs Ethylenediamine 0.25-50 0.076 [16]
Citric acid
Glutathione
HuC14
AgNCs Glutathione 5-60 1.12 [17]
AgNO3
TTA-Tp COF 3,3°,5,5’-tetramethylbenzydine 1-100 0.78 [18]
Au@Cu-BTC 1,3,5-benzenetricarboxylate 0.5-7 0.047 [19]
10-2500
NS-CDs ascorbic acid 0.52-300 0.52 This work

Guanidine isothiocyanate




Table S3. Determination of Mn(VII) that added in medicinal herb samples (n=3).

Original/ Added/ Founded / RSD (%)
Sample Recovery (%)
pmol/L pmol/L pmol/L
Ardisia crenata 1.46 10 11.19 97.30 8.20
20 22.18 103.57 5.46
30 29.59 93.78 1.51
Ardisia 2.82 10 13.32 104.99 1.53
lindleyana 20 24.30 107.39 1.64
30 30.04 90.73 1.62
Schefflera 1.14 10 11.41 102.68 3.30
Arboricola 20 20.84 98.50 1.45
30 28.61 91.57 0.34
Acanthopanax 2.72 10 13.67 109.49 0.83
Senticosus 20 23.36 103.22 1.11
30 29.84 90.40 0.13
Glabrous 3.28 10 13.61 103.27 1.82
Greenbrier 20 24.61 106.65 1.02
Rhizome 30 30.67 91.30 0.14

Table S4. Determination of captopril that added in captopril tablet sample (n=3).

Sample Original/ Added/ Founded / Recovery (%) RSD (%)
umol/L pmol/L pumol/L
Captopril 60 153.30 103.61 2.78
tablet 91.13 110 206.94 105.28 2.03

200 282.23 95.55 331




Table S5. Determination of Mn(VII) by smartphones standard addition recovery (n=3).

Sample Original/ Added/ Founded / Recovery (%) RSD (%) Color signal
pmol/L pmol/L pmol/L
10 11.41 100.61 6.98
Ardisia crenata ; .
135 20 22.16 104.07 5.25
30 31.80 101.50 3.56
10 13.51 107.86 0.76
Ardisia
20 23.55 104.16 3.06 —
lindleyana 2.72
30 33.32 102.01 3.05
10 11.05 97.04 1.16
Schefflera = .
, I 20 22.80 107.24 1.82 =
Arboricola
135
30 33.06 105.71 118
10 13.60 107.84 0.83
Acanthopanax
20 23.52 103.50 2.57 ~
Senticosus 2.82
30 33.78 103.21 1.90
10 13.55 103.76 0.43
e |
Glabrous
, 317 20 24.09 104.57 2.77 )
Greenbrier : E
Rhizome 30 32.65 98.28 1.97




Table S6. Determination of captopril by smartphones standard addition recovery (n=3).

Sample Original/ Added/ Founded / Recovery (%) RSD (%) Color signal
pmol/L pmol/L pmol/L
60 152.43 101.75 1.80
Captopril
110 202.37 100.90 3.56 et
tablet 91.38 I
200 290.82 99.72 0.25
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