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AuNPs (a, b, c, respectively), and borohydride-capped (BH) AuNPs (d, e, f, respectively)
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Fig. S3. The stability of (a) CT-AuNPs (0.5 nmol L-1 in the presence of citrate buffer pH 4.5), 
and (b) BH-AuNPs (0.224 µmol L-1 in the presence of phosphate buffer pH 8.0) over time
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Fig. S4. Time-course variation in UV-Vis spectra of the sensing element (a) CT AuNPs, and (b) 
BH AuNPs upon the addition of TM at a concentration of 100 ng mL-1. The effect of 

incubation time (as bar plot) on the aggregation of the sensing element (c) CT-AuNPs, and 
(d) BH-AuNPs. The signal (A700/A520) is defined as the ratio of absorbance values at 

wavelength 700 and 520 nm, respectively.
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Fig. S13. Heat map of the sensing elements (CT- and BH-AuNPs) against BF, PQ, AM, TM, and 
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Table S1. Leave-one-out analysis by Jackknifing in linear discriminant analysis (LDA); each 
group contains eight concentrations of the pesticides (BF, PQ, AM, TM, and PM) with three 
replicates.
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Table S2. Leave-one-out analysis by Jackknifing in the linear discriminant analysis (LDA); 
each group contains a mixture of PQ and AM in different percentage with three replicates.
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Table S3. Identification of unknown pesticides in the lime samples based on the calculation 
of Mahalanobis distance of each unknown from the centroid of training groups. LDA was 
performed on the data matrix containing the test set data (BF, PQ, AM, TM, and PM at 
concentrations 200 ng mL-1 with three replicates in the real sample of lime) and the training 
set data (BF, PQ, AM, TM, and PM at concentrations 60, 80, 100, 200, 400, 600, 800, and 
1000 ng mL-1 with three replicates).



25S

Table S4. A list of NP-based sensor arrays for the identification of pesticides (OP= 
organophosphate, CB= carbamate, BP= bipyridylium)

Target pesticides Group
Discriminated 
concentrations

(ng mL-1)

Sensing
elements Ref.

Azinphos-methyl OP

Chlorpyrifos OP

Fenamiphos OP

Pirimiphos-methyl OP

Phosalone OP

120-400

AuNPs at different pHs and 
different NaCl 

concentrations (nine sensing 
elements)

[1]

Azinphos-methyl OP

Phosalone OP
50-800 AgNPs at different pHs 

(three sensing elements) [2]

Bifenazate CB

Paraquat BP

Azinphos-methyl OP

Thiometon OP

Parathion-methyl OP

20-5000
AuNPs with different surface 

coating (two sensing 
elements)

This 
work



26S

References

1. N. Fahimi-Kashani and M. R. Hormozi-Nezhad, Anal. Chem., 2016, 88, 8099-8106.

2. A. Orouji, S. Abbasi-Moayed and M. R. Hormozi-Nezhad, Spectrochim. Acta A, 2019, 219, 

496-503.


