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Fig. S1 The measured absorbance of synthesised AuNPs using a U/V visible-spectrometer.
Calculation of the concentration of the synthesised AuNP solution: 
The highest absorbance peak, expected to be in proximity of 520 nm (1.80) and the absorbance value at 450 nm (1.09) are taken. The diameter of the AuNPs can then be calculated using the following ratio:


The calculated ratio was then input into a data table to equate the ɛ value1. An ɛ value of 2.67x108 M-1cm-1 and an AuNP diameter of 16 nm was subsequently calculated: 
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[bookmark: _Hlk161929588]Fig. S2 Characteristic Raman bands of 10-3 M R6G on ALF@AuNPs substrate

Table S.1 Band assignments for R6G
	[bookmark: _Hlk144392668]Raman shift (cm-1)
	Band assignment 
	Raman shift in literature (cm-1)
	Reference

	611.5
	C-C-C bending mode
	611
	2

	1310.6
	C-H in-plane bending
	1318
	2

	1361.7
	C-C stretching
	1366
	2

	1510.2
	C-N stretching
	1512
	2



[bookmark: _Toc164802519][image: ]
[bookmark: _Hlk206324364]Fig. S3 Raman intensity at 1362 cm-1 as a function of R6G concentration on (a) Si@AuNPs and (b) ALF@AuNPs. Error bars represent standard deviation (σ, n = 3). 
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[bookmark: _Hlk162269452]Fig. S4 (a) SERS spectra of Si@AuNPs with decreasing concentrations of R6G (10−3M to 10−6M, black line to green line, respectively). (b) SERS spectra of ALF@AuNPs with decreasing concentrations of R6G (10−3 M to 10−8 M, black line to lilac line, respectively).
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Fig. S5 Characterisation of 10-5 M CPY on ALF enhanced with AuNPs
 Table S.2 full band assignments for CPY
	Raman shift (cm-1)
	Band assignment
	Raman shift in literature (cm-1)
	Reference

	1096.7
	v(P-O-C)
	1097
	3

	1211.3
	Cl-ring, σ(C-H),
	1209
	3

	1333.8
	Cl-ring, σ(C-H), Vas (C=C)
	1333
	3

	1445.6
	Cl-ring, v(C-N), σ(C-H)
	1440
	3

	1510.2
	Cl-ring, v(C=C)
	1509
	3

	1576.8
	pyridine ring stretching
	1575
	3
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[bookmark: _Hlk162016151]
Fig. S6 UV-vis spectrum of colloidal AuNPs mixed at a 1:1 ratio with decreasing concentrations of CPY (10-3M, 10-4 M, 10-5 M and 10-6 M correspond to CPY 1, 2, 3, & 4, respectively).















[image: A graph of a graph showing a red line and black line

Description automatically generated]










Fig. S7 UV-vis spectrum of colloidal AuNPs mixed at a 1:1 ratio with water (black line) and at a 1:1 ratio with QuEChERS extract (red line). 
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[bookmark: _Hlk162277664][bookmark: _Hlk162019887]Fig. S8 SERS Spectra (n = 30) collected for honey spiked with 10-5 M CPY, 10-5 M fenthion, 10-5 M of profenofos and 10-5 M diazinon (OGP + CPY) (black lines) after QuEChERS extraction and SERS spectra collected for honey spiked with 10-5 M fenthion, 10-5 M of profenofos and 10-5 M diazinon (OGP) (red lines) after QuEChERS extraction on ALF@AuNPs. 
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