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Calculation of limit of detection (LOD)

The standard curve of linear detecting range was given as:

Y=A+ B xLog(X) (1)
where A and B are intercept and slope of regression equation obtained through the plot of the
logarithmic SERS intensity (Y) — logarithmic concentration (X).

The LOD is calculated using the following equation !:

, + 35D - A)/B

where Yy and SD are the SERS signal and the standard deviation of blank sample,

respectively.

SD is calculated via the well-known formula:

1

n
— 2
SD = n-1 Xz(xi_ xaverage)
i
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where x; if the sample of the series of measurements, Xuyerage 1 the average value of SERS

signal obtained from the blank sample repeated n times.
Calculation of relative standard deviation (RSD)

The RSD value of repeatability and reproducibility is calculated via the well-known formula:

SD x 100
RSD = xaverage (4)

where SD is the standard deviation that calculates using equation 4 and Xuyerage 1 the average

value of SERS signal obtained from each measurement.

Calculation of enhancement factor (EF)
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The EF value is calculated according to the well-established equation, which was employed in

several published studies 2 3:

Isgps N ik
X
1 N

EF =

Raman

surface (5)

where Isgrs and Iraman are Raman signal intensity of the analyte with and without SERS from
the substrate, respectively; and Ny is the number of analyte molecules that are probed on the

Raman spectrum, while Ny sce i the number of analyte molecules probed using SERS.

Npuk can be calculated following:

Alaser Xh X p
Ny = i X N,

(0)
where Aj.qr, h, p and m are the laser spot area, the focal length, the density of the solid analyte

and its molecular weight, respectively; and N, is the Avogadro number.

Nsurface €an be expressed as:

C xV

N X NA X Alaser

substrate (7

surface =

where C, V, Agustrate are the concentration, the volume drop-casted of the analyte, and the area

of the substrate, respectively; Ny is the Avogadro number; and Ay, is the laser spot area.
Thus, EF can be calculated as:

Ispps N ik Ispps y h X p X Agpsirate

EF = X =
I N 1 M XxXC XV

Raman surface Raman

®)
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In our case, Isgrs and Iraman 1S Raman signal intensity with and without SERS substrate of
-4
Tricyclazole (431 cm™), h =2 um =2X10 " ¢m, p = 1.5£0.1 g/em?, M = 189.24 g/mol,

Agupstrare = 4T mm? = 47 X 1072 cm?, C = 10_7m01/L, V=5uL=5X% 1076

Isgrs and Iraman values of e-AgNPs and MnO,-s/e-Ag were estimated using the spectra in Figure

S6.

S-4



(b)

Intensity (a.u)

MnO

200

300

400

500

Figure S1: (a) SEM image, and (b) UV-vis absorption spectrum of MnQ,.
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Figure S2: SEM images of MnO,-s.
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Figure S3: (a) Molecular structure of TCZ, (b) Raman spectrum of TCZ powder.
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Figure S4: SERS spectrum of MnO,-s for TCZ (10-M).
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Figure S5: (a) CV profiles of various modified electrodes at scan rate 50 mV/s in in 0.1 M

KClI containing 5 mM [Fe(CN)4] 37+
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Figure S6: Raman spectrum of TCZ; and SERS spectra of e-Ag and MnQ,-s/e-Ag for TCZ

(10°M).

Table S1: The enhancement levels of Mn(O,/e-Ag nanocomposites at those peaks.

Level of enhancement compared to e-Ag substrate (times)
Substrate
431 cm™! 595 cm’! 1372 cm!
MnO,-s/e-Ag 6.66 7.90 5.15
MnO,-r/e-Ag 2.18 1.66 1.50
MnO,-w/e-Ag 1.81 1.54 1.31

Table S2: The recovery values for five concentrations of TCZ in the ST2S5 rice samples.

Real sample | Analyte | Concentration of TCZ (M) | Recovery (%)
107 108.05
108 102.09
ST25 rice TCZ
10-10 100.63
101! 99.11
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