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Supplementary file

Table S1. FTIR peak assignments of Orange peel, CNPs and Chitosan@CNPs.
	Composite
	Peak ( cm⁻¹)
	Assignment

	Orange peel
	3280
	OH stretching

	
	2917
	C–H bonds

	
	1629,1643
	C=O stretches

	
	1417
	carboxylic acid groups

	CNPs
	3281 
	O−H stretching

	
	1643 
	C=O stretching

	
	1218 
	C−O stretching

	
	1566 
	N−H vibrations

	
	1399 
	C=C vibration

	
	618 
	C-H vibration

	Chitosan@CNPs
	3004 
	N–H stretching

	
	2904
	alkane stretching 

	
	2357
	C≡N stretching

	
	1976
	C≡C stretching

	
	1018
	C-O stretching




Table S2. DPPH Radical Scavenging Activity (%) of CNPs and Chitosan@CNPs. Values were expressed as means ± SD (n=3) of three parallel measurements.
	Concentration
	DPPH inhibition (%) of Samples

	
	Chitosan@CNPs
	CNPs 

	1x10-3
	[bookmark: OLE_LINK11]59.97±0.7
	76.31±0.6

	2×10-3
	56.47±0.5
	83.66±0.4

	4×10-3
	56.41±0.4
	87.33±0.5

	5×10-4
	52.56±0.4
	87.51±0.6

	2.5×10-4
	47.6±0.3
	89.52±0.4



Table S3. Cell Viability (%) of CNPs and Chitosan@CNPs.
	Samples
	Percentage of cells (%)

	
	Live cells
	Dead cells

	Negative control	
	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]98.2±0.4
	53.6±0.4

	Positive control (100%)
	2.4±0.3
	97.6±0.5

	Positive control (50%)
	53.6±0.6
	46.4±0.7

	CNPs 
	97.6±0.7	
	2.4±0.4

	Chitosan@CNPs
	91.4±0.8
	8.6±0.6




Table S4. Antihemolytic Activity (%) of CNPs and Chitosan@CNPs Compared to Ascorbic Acid.



	Concentration(mg/ml)
	Antihemolytic activity (%)

	
	CNPs
	Chitosan@ CNPs
	Ascorbic acid

	20
	70.1±0.3
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]74.4±0.4
	100±0.1

	10
	57.1±0.6
	78.7±0.5
	

	5
	60.3±0.4
	63.5±0.7
	

	2.5
	50.1±0.5
	65.5±0.4
	

	1.25
	46.7±0.4
	58.1±0.3
	

	0.625
	48.9±0.6
	55.1±0.5
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