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SD 1. Computed dipole moment (in Debye) obtained from the optimized structures of essential amino acids by standard B3LYP/6-311G basis set. 
. 

	Amino Acid
	Dipole Moment (Debye)
	Electronic energy

	Histidine
	5.58
	-14931.666 

	[bookmark: _Hlk100672722]Isoleucine
	1.65
	-12018.056

	Leucine
	1.85
	-12018.109

	[bookmark: _Hlk100672143]Lysine
	0.88
	[bookmark: _Hlk100672247]-13524.104

	Methionine
	0.96
	[bookmark: _Hlk100672334]-21783.669

	Phenylalanine
	1.62
	-15096.038

	Threonine
	2.50
	[bookmark: _Hlk100672903]-11925.373

	Tryptophan
	2.95
	[bookmark: _Hlk100674714]-18676.056

	Valine
	1.31
	[bookmark: _Hlk100675397]-10948.506





SD 2. Computational Raman modes of EAA showing modes with maximum frequency and their corresponding Raman intensities.
	Histidine

	S. No.
	Modes
	Frequency 
	Raman activity 
	Raman intensity

	1.
	νOH
	3636.46
	149.69
	277.75

	2.
	νCH
	3012.70
	129.83
	521.65

	3.
	νCH
	3271.10
	129.66
	376.93

	4.
	αNH
	3516.02
	128.56
	276.39

	5.
	νNH
	3637.70
	91.46
	169.45

	6.
	νNH
	3616.87
	79.10
	150.32

	7.
	δCH
	1396.21
	36.77
	1631.56

	8.
	νCC
	1602.72
	35.60
	1085.17



	Isoleucine

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	νOH
	3583.26
	242.54
	480.25

	2.
	αNH
	3515.96
	42.44
	91.24

	3.
	νNH
	3436.4
	101.92
	241.60

	4.
	νCH
	3055.33
	116.39
	443.12

	5.
	νCH
	2992.93
	278.84
	1148.81

	6.
	δCH
	1528.86
	23.91
	830.26

	7.
	δCH
	1399.24
	14.39
	634.83

	8.
	δCH
	1298.41
	10.97
	589.47

	9.
	δCH
	1143.7
	5.04
	375.08

	10.
	νCC
	793
	6.48
	1174.68



	Leucine

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	αNH
	3641.67
	56.99
	105.07

	2.
	νOH
	3623.64
	173.16
	326.37

	3.
	νNH
	3517.21
	99.04
	212.61

	4.
	νCH
	3081.86
	104.36
	384.26

	5.
	νCH
	3016.4
	246.3
	985.01

	6.
	δCH
	2978.01
	88.53
	371.71

	7.
	δCH
	1529.85
	23.07
	799.67

	8.
	δCH
	1379.03
	12.18
	558.54

	8.
	δCH
	975.95
	7.11
	784.35

	9.
	νCC
	782.41
	8.75
	1637.03



	Lysine

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	νCH
	3051.01
	49.47
	189.37

	2.
	νCH
	2906.17
	111.71
	514.05

	3.
	νCH
	2984.77
	26.25
	109.27

	4.
	νCC
	1711.01
	7.05
	178.76

	5.
	δCH
	1528.41
	18.56
	645.00

	6.
	δCH
	1343.14
	30.1
	1479.99

	7.
	δCH
	1281.97
	12.24
	679.92

	8.
	δCH
	1000.04
	9.68
	1006.04

	9.
	νCC
	728.87
	7.54
	1664.11

	10.
	δCC
	392.02
	2.32
	2044.70



	Methionine

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	νOH
	3623.06
	220.42
	415.74

	2.
	νNH
	3499.93
	111.6
	244.70

	3.
	νCH
	3145.22
	53.89
	183.26

	4.
	αCH
	3064.74
	120.71
	454.15

	5.
	νCH
	3048.77
	140.12
	537.90

	6.
	νOH
	2998.22
	122.72
	502.22

	7.
	νCO
	1709.03
	7.69
	195.64

	8.
	δCH
	1495.78
	19.86
	732.07

	9.
	δCH
	1365.57
	23.4
	1101.32

	10.
	δCH
	1214.06
	12.21
	780.59

	11.
	νCH
	984.82
	4.72
	509.31

	12.
	νSC
	655.69
	14.36
	4042.93

	13.
	νCH
	588.04
	25.26
	9103.99






	Phenylalanine

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	αNH
	3654.76
	62.48
	113.37

	2.
	νOH
	3624.03
	161.99
	305.17

	3.
	νNH
	3529.77
	120.28
	254.27

	4.
	νCH
	3194.86
	296.07
	946.30

	5.
	νCH
	3023.73
	100.29
	397.38

	6.
	αCC
	1645.31
	42.36
	1199.93

	7.
	δCH
	1520.44
	11.25
	396.60

	8.
	δCH
	1239.6
	30.47
	1846.46

	9.
	δCH
	1030.89
	1.9
	183.24

	10.
	νCC
	762.06
	7.19
	1430.70

	11.
	δCC
	653.65
	5.78
	1638.92



	Threonine

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	νOH
	3667.96
	82.42
	147.16

	2.
	νNH
	3629.16
	205.97
	385.60

	3.
	νOH
	3518
	103.14
	221.20

	4.
	αNH
	3119.98
	44.33
	155.59

	5.
	νCH
	3014.1
	106.11
	425.59

	6.
	δNH
	1726.8
	5.5
	135.85

	7.
	δCH
	1537.8
	13.96
	477.06

	8.
	δCH
	1302.87
	12.12
	645.46

	9.
	δCH
	940.88
	7.05
	850.09

	10.
	δCH
	746.85
	9.65
	2012.59



	Tryptophan

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	νNH
	3684.64
	136.98
	239.66

	2.
	νOH
	3621.77
	137.5
	259.75

	3.
	νNH
	3496.44
	149.3
	328.77

	4.
	αCH
	3169.73
	121.06
	399.26

	5.
	νCH
	3022.19
	91.32
	362.54

	6.
	δCH
	1587.6
	77.44
	2423.57

	7.
	δCH
	1431.76
	2.64
	109.52

	8.
	δCH
	1295.51
	23.29
	1258.82

	9.
	δCH
	1038.98
	19.26
	1822.03

	10.
	δCC
	775.11
	5.55
	1061.39



	Valine

	S. No.
	Modes
	Frequency
	Raman activity
	Raman intensity

	1.
	νOH
	3619.89
	211.33
	400.14

	2.
	νNH
	3508.35
	109.87
	238.44

	3.
	νCH
	3085.17
	104.08
	381.64

	4.
	νCH
	3025.1
	136.9
	541.50

	5.
	δCH
	1527.06
	13.52
	470.99

	6.
	δOH
	1285.89
	14.59
	804.05

	7.
	νCC
	946.09
	10.03
	1193.34






















SD 3. Computed UV-Vis absorption data of EAA with transition levels and oscillator strength.
	Essential Amino Acid
	Transitions
	Absorption details
(Excitation energy (E), Wavelength, Oscillator strength (f))

	Histidine
	S0 →S1
	4.2086 eV, 294.59 nm, f=0.0028

	
	S0 →S2
	4.6517 eV, 266.54 nm, f=0.0229

	
	S0 →S3
	5.0817 eV, 243.98 nm, f=0.0024

	

	Isoleucine
	S0 →S1
	4.9118 eV, 252.42 nm, f=0.0014

	
	S0 →S2
	5.5704 eV, 222.58 nm, f=0.0015

	
	S0 →S3
	6.2629 eV, 197.96 nm, f=0.0089

	

	Leucine
	S0 →S1
	4.8533 eV, 255.46 nm, f=0.0065

	
	S0 →S2
	5.5600 eV, 222.99 nm, f=0.0006

	
	S0 →S3
	6.2203 eV, 199.32 nm, f=0.0062

	

	Lysine
	S0 →S1
	4.9595 eV, 250.00 nm, f=0.0063

	
	S0 →S2
	5.0340 eV, 246.29 nm, f=0.0025

	
	S0 →S3
	5.5427 eV, 223.69 nm, f=0.0011

	

	Methionine
	S0 →S1
	4.9329 eV, 251.34 nm, f=0.0095

	
	S0 →S2
	4.9722 eV, 249.36 nm, f=0.0028

	
	S0 →S3
	5.5346 eV, 224.02 nm, f=0.0009

	

	Phenylalanine
	S0 →S1
	4.8227 eV, 257.08 nm, f=0.0058

	
	S0 →S2
	5.3038 eV, 233.76 nm, f=0.0051

	
	S0 →S3
	5.4829 eV, 226.13 nm, f=0.0946

	

	Threonine
	S0 →S1
	4.9436 eV, 250.80 nm, f=0.0059

	
	S0 →S2
	5.5766 eV, 222.33 nm, f=0.0010

	
	S0 →S3
	5.9646 eV, 207.87 nm, f=0.0063

	

	Tryptophan
	S0 →S1
	4.3852 eV, 282.73 nm, f=0.0071

	
	S0 →S2
	4.7543 eV, 260.78 nm, f=0.0728

	
	S0 →S3
	4.9668 eV, 249.63 nm, f=0.0327

	

	Valine
	S0 →S1
	4.8979 eV, 253.14 nm, f=0.0082

	
	S0 →S2
	5.5042 eV, 225.25 nm, f=0.0010

	
	S0 →S3
	6.3123 eV, 196.42 nm, f=0.0075


















