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Supplementary Material
1 Materials

L-glutamic acid and anhydrous ethylenediamine were purchased from Lanji Technology
Development Co, LTD (Shanghai, China). Quinine sulfate (98%, suitable for fluorescence) was
obtained from Sinapharm Chemical Reagent Co. LTD (Shanghai, China). Ultrapure water was used
throughout all the experiments purified through Water Purifier Nanopure water system
(18.3MQ.cm). All the other chemicals were of analytical grade and used without any further

purification.
2 Characterization

UV-visible absorption spectra were obtained using a TU-1901 UV-Vis spectrophotometer (Pgeneral,
China) at room temperature. Fluorescent measurements were performed with a fluorescence
spectrometer F-2500 (Hitachi, Japan). The morphology and the microstructure of the CDs were
analyzed by high-resolution transmission electron microscopy (HRTEM) on a JEOLJEM-2010
electron microscopy (JEOL, Japan) with an accelerating voltage of 200 kV. The carbon dots solutions
were carefully dripped onto the 300-mesh copper grid coated with a lacy carbon film, and the solvent
was evaporated at ambient temperature and pressure. The X-ray diffraction (XRD) of the carbon dots
were recorded using a D8 ADVANCE X-ray diffractometer (Bruker AXS, German) with Cu-Ka
radiation (40 kV, 40 mA, A= 1.5418 A) at a scanning rate of 1° min™ in the range from 5° to 80°. The
Fourier transform infrared (FTIR) spectrum was collected on a FT-IR200 spectrometer (Thermo,
America) with the KBr pellet technique ranging from 400 to 4000 cm™ at room temperature. The
microscopic fluorescence images were acquired with a Leica TCS SP5 Laser Scanning Confocal
Microscope(LSCM, Lieca, Germany) with the excitation wavelength of 405 nm. The quantum yields
(QYs) of the prepared carbon dots were determined using quinine sulfate in 0.1 M H>SOg (literature
QY: 54.6%) as the standard sample by comparing the integrated fluorescence intensities (excitation
at 360 nm) and absorbance values at 360 nm of the carbon dots aqueous solutions with those of
quinine sulfate (Grabolle et al., 2009). The lifetime of carbon dots was acquired by FLS-1000
(Edinburgh Instruments).
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3 Cytotoxicity of the carbon dots to the fungus

The cytotoxicity of the as-synthesized carbon dots to C. gloeosporioides fungus was assessed by the
growth rate method. Mycelial disks (5 mm in diameter) of the test plant pathogenic fungus were
placed in the center of sterile petri dishes (60 mm x 15 mm) which contained 10 mL potato dextrose
agar (PDA) medium and the carbon dots at the concentrations of 0, 0.2, 0.5, 0.8, 1.0 and 1.2 mg/mL.
The plates were incubated at 27 + 2°C till the mycelia colonies of the control group reached the edge
of the plates, and then mycelia growths with PDA containing the carbon dots were determined by
measuring the colony diameter using decussating method. Each treatment was replicated 3 times.
The survival percent (%) = A/Ao x100% was calculated to assess the fungal viability in the presence
of the carbon dots, where Ao was the mycelia growth diameter of the control group and A was the

mycelia growth diameter of the carbon dots treated group.
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Fig. S1 Fluorescence spectra of the as-synthesized carbon dots in aqueous solution (excitation
wavelengths as indicated).
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Fig. S2 Photostability test of the as-synthesized carbon dots in a fluorescence spectrophotometer with
a 150 W Xe lamp under continuous excitation at 360 nm.
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Fig. S3 Fluorescence responses of 0.15 mg mL™? the as-synthesized carbon dots in Tris-HCI buffer
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Fig. S4 Fluorescence responses of 0.15 mg mL™* the as-synthesized carbon dots in the Tris-HCI
buffer solutions (0.1M pH 7) upon addition of various biomolecules at the concentration of 0.5 mM.
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Fig. S5 Fluorescence intensity of 0.15 mg mL™ the as-synthesized carbon dots in aqueous solution
containing KCI with various ionic strengths (0, 0.25M, 0.5M, 1.0M, 2.0M, 4.0M).
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Fig. S6 The effect of time on the fluorescence intensity of the as-synthesized carbon dots after
addition of Fe3* under continuous excitation at 360 nm with a 150 W Xe lamp.



—_ 0 uM
— 20 uM
—40 uM
— 60 uM
—380 uM

Absorbance

0 L] = L] =

Wavelength (nm)

B ] « OpM 1=5.34ns
20 uM 1=5.43 ns
40 pM 1=5.20 ns

« 60 uM 1=5.43 ns
80 uM 1=5.27 ns

=
o
o
o
a2 _u --u

Counts
(=Y
o
&)
Eededeiananl
.ﬁ.h. e oo

o0l &
T
1= | . 1 . 1 . 1 . 1 . |
0 20 40 60 80 100
Time (ns)

Fig. S7 (A) The absorption spectra of the carbon dots upon addition of Fe3* (0, 20, 40, 60, 80 u M ).
(B) The fluorescence decay curves of the carbon dots in the Tris-HCI buffer solution containing 0,

20, 40, 60, 80 1 M Fe*".
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Fig. S8 (A) Confocal fluorescence images of plant pathogenic fungal cells (C. gloeosporioides)
incubated in the Tris-HCI buffer solutions containing the as-synthesized carbon dots at different
concentrations. (B) Quantitative analysis of the fluorescence intensity of the fungal cells.
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Table S1 Comparison between the present method based on the as-prepared carbon dots with other
methods for the detection of Fe**.

Linear range

Limit of detection

Method References
(uM) (1 M)
Electrochemical 0.1-1.2 0.1 (Pang et al., 2019)
Chemiluminescence <50 -- (Gomes et al., 2014)
UV-vis 30-1000 24.9 (Sadak et al., 2017)
GO nanosheets 14.32-143.2 17.9 (Wang et al., 2012)
Gold nanoclusters 5-1280 35 (Ho et al., 2012)
Copper nanoclusters 0.5-1000 0.34 (Feng et al., 2015)
Silver nanoclusters 0.5-20 0.12 (Chen et al., 2014)
GQDs 0-80 7.22 (Ananthanarayanan et
al., 2014)
N-PNDs 0-30 0.1 (Lai etal., 2013)
F-CNPs 0-20 0.32 (Quetal., 2013)
N,S-CDs 25-500 4 (Ding et al., 2014)
NCQDs 0-50 4.67 (Yuetal., 2016)
S-doped C-dots 0.1-500 0.1 (Xu et al., 2015)
Cu-CDs 0.001-200 0.001 (Xu et al., 2016)
CDs 8-80 3.8 This work
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