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Text S-1. Characterization
The reaction mixtures were sampled for absorption spectra at regular intervals. They scanned in the range 200–800 nm at room temperature on lab India 3000+ double beam ultraviolet-Visible (UV–Vis) spectrophotometer using the 1.0 cm quartz cell. Fourier transform-infrared (FT-IR) spectra were carried out on FT-IR spectrophotometer (Shimadzu) in the range of 400-4000 cm-1. The samples were prepared by drying the solutions at room temperature and grinding with KBr to form a pellet. For high-resolution transmission electron microscopic (HRTEM) measurement, a drop of AgNPs solution was placed on a carbon-coated grid and kept for a few minutes in a desiccator before loading them to a specimen holder. HRTEM micrographs were taken by analyzing the prepared grids at 200 kV on a TECHNAI instrument. Dynamic light scattering studies (DLS) and zeta potential studies were carried out on a nano series–ZS90, Malvern instrument.
Text S-2. Preparation of cinchona extract
The dry bark of cinchona was collected from the Department of Pharmacy of our institution. Two gram of cinchona bark was transferred into a 250 mL beaker containing 100 mL Millipore water. The solution was stirred for one hour at 25 ℃. The orange color extract thus obtained was filtered through the Whatman filter paper No 1. The extract was stored at room temperature in an airtight container and used as a multifunctional agent for further reduction and stabilization of AgNPs and provide a binding site for the Al3+ ion.
Text S-3. Preparation of C-AgNPs
To synthesize C-AgNPs at room temperature, 2 mL of extract was added to 50 mL of 0.001 M of AgNO3 solution. The pH of the solution was adjusted using 0.01 M NaOH. The color of the AgNO3 solution changed instantly from watery to dark yellow, which indicated the formation of AgNPs. The synthesized C-AgNPs were stored at room temperature for further studies. 
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 Figure S1. Represent the calculation of fwhm of C-AgNPs synthesized at room temperature and by heating method. As shown in the Figure S 1a, the maxima (A) for the particles synthesized at room temperature obtained at λmax= 402 nm was 1.65 and at the same wavelength half maxima (A at λmax1/2) was 0.029. So the spectral width range of wavelength extending at 0.29 as shown in the Figure S1a with blue arrows as 351 nm to 448 nm. So, at half maximum absorbance the full width value would be the difference between 351 nm and 448 nm i.e. 97 nm. Hence, the calculated FWHM is 97 nm. In a similar way, the values of FWHM were calculated for C-AgNPs synthesized by heating method Figure S 1b 

Figure S2. UV-Vis spectra showing synthetic reproducibility of the proposed method


Figure S3. Zeta potential distribution of C-AgNPs before and after addition of Al3+ 
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Table S1. Comparison of C-AgNPs as colorimetric probe for the detection of Al3+ with the other reported method 
	Analytical technique
	Nanoparticles type
	Reducing agent
	Stabilizing agent
	Sample 
matrix
	LOD
(ppm)
	pH   

	Merits and demerits
	Size (nm)
	Ref.

	Colorimetry
	AuNPs
	NaBH4
	Ionic liquid
	vermicelli
	0.026
	-
	LOD is good but the effect of pH on the synthesis or sensing not examined. Particles synthesized by chemical method.

	22.1
	40

	
	AuNPs
	NaBH4
	Triazole ether
	Sea water
	0.00048
	3-6
	LOD is high however, an optimal pH was not given for the sensing of metal ion. Chemically synthesized nanoparticles
	4-5
	23

	
	AuNPs
	Citrate
	MMT
	Tap and well water
	0.01429
	8.0
	LOD is good but the process of synthesis is tedious and requires different chemicals for the synthesis.

	12
	24

	
	AuNPs
	Citrate
	Citrate
	Tap water
	0.026
	2.9
	Synthesis process is very simple but low stability is limiting their application. Particles synthesized by chemical method.

	17
	25

	
	AgNPs
	Cinchona bark extract
	Cinchona bark extract
	Pond water
	0.01
	8.0
	Biosynthesized nanoparticles with LOD lower than the limit set by USEPA and WHO
	4-5
	This work
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 C-AgNPs at room temperature
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 C-AgNPs by heating


