Isolation of Shatavarin – IV from the roots of Asparagus racemosus 
Extraction 
Dried root powder of Asparagus racemosus (A. racemosus) (800 g) was accurately weighed and defatted with acetone (1000 ml) (40 – 60 °C) in a Soxhlet extractor (4 h). The defatted root powder was dried and further extracted using methanol (3000 ml, 60 °C for 16 h). The methanol extract was concentrated (40 °C) under reduced pressure in a rotary vacuum evaporator, and the concentrated mass was fractionated between water (250 ml) and n-butanol (250 ml) to obtain n-butanol fraction (BTF). The process was repeated three times. All n-butanol fractions were pooled and dried at 40 °C using a rotary vacuum evaporator. The dried BTF and methanolic extract (MeAR) were stored in a vacuum desiccator. The n-Butanol extract was subjected to flash chromatography for isolation of Shatavarin-IV.

Isolation of Shatavarin-IV using Flash Chromatography
Biotage Isolera One® flash chromatography system was used for isolation of shatavarin-IV. The n-Butanol fraction (5 g) was subjected to reverse phase (C18) silica using snap ultra (30 g) cartridge. Mobile phase composition was Water:Acetonitrile (increasing proportion of acetonitrile). Isolation of constituent was carried out by step gradient analysis method. The flow rate was 10 mL/min and fraction collection volume was 20 mL. Method was throughout monitored using detection wavelength 205 nm and 210 nm (Figure 1).
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Figure 1. Flash Chromatogram
Column was initially eluted using water (200 ml). The fractions were eluted using mobile phase composition ranging from 0% to 85% of acetonitrile in water. Each fraction was concentrated and subjected to TLC. Fractions with similar TLC profile were combined together (Figure 2). Compound AR-1 was obtained at 50 % v/v acetonitrile in water. Further, isolated constituent were subjected to comparative spectral studies. 

Figure 2. TLC chromatogram of Eluted n-Butanol Fractions of A. racemosus of Flash Chromatography (Purity Assessment)
Spectral Characterization
[image: ]
Figure 3. FTIR spectrum of compound AR-1



Table 1. Interpretation of IR Spectrum of Compound AR-1
	Shatavarin- IV
	Observed (cm-1)
	Reported
(cm-1)
(Modha et al., 2023)
	Functional group
(Silverstein, R. and Webster F.,2010)

	Functional group region
	3411.11
	~3400
	Free -OH

	
	2928.91
	~2900
	C-H(Str.)

	
	1383.44
	~1400
	C-H Bending

	
	1451 
	1470-1430
Medium, coincides with CH2
	CH3 as st

	
	1451 
	1475-1450
Medium, coincides with CH3 as
	CH2 as st

	
	1383.44 
	1395-1365
	CH3 sy st

	Finger print region
	THP
Observed
	THF
Observed
	THP
Report
	THF
Report
	C-O-C
THF and THP

	
	sy st
800
	ass st
917
	sy st
815
	ass st
915
	

	
	ass st
1100
	sy st
1069.66
	ass st
1100
	sy st
1070
	

	
	Note:
C-O-C sy st: 5-member (THF) > 6 member (THP)
C-O-C as st: 5- member (THF) < 6 member (THP)

	Sy= symmetrical, ass=Antisymmetrical, St= Stretching, THF= Tetrahydrofuran, THP=Tetrahydropyran, Str.= Strong



[image: ]
Figure 4. 1H NMR spectrum of compound AR-1
Table 2. 1H NMR spectral Interpretation of AR-1
	C. No.
	AR-1
	C. No.
	3-O-α-D-Glucose (AR-1)

	
	δH (Observed)
	δH (Reported) (Modha et al., 2023)
	
	δH (Observed)
	δH (Reported) (Modha et al., 2023)

	1
	1.23 m (2H)
1.56 m (2H)
	0.94 m (2H)
1.24 m (2H)
	1’
	5.1 d (1H)
	4.87 d (1H)

	2
	1.43 m (2H)
	1.45 m (2H)
	2’
	3.62 dd (1H)
	4.30 dd (1H)

	3
	3.16 m (1H)
	3.24 m (1H)
	3’
	4.07 dd (2H)
4.71 s (OH)
	4.26 dd (2H)


	4
	1.63 m (2H)
1.48 m (2H)
	1.82 m (2H)
1.82 m (2H)
	4’
	3.54 dd (2H)
	4.34 dd (2H)

	5
	1.25 m (1H)
	1.14 m (1H)
	5’
	3.93 dd (2H)
	3.61 dd (2H)

	6
	1.26 m (2H)
1.91 m (2H)
	1.53 m (2H)
1.91 m (2H)
	6’
	3.54 dd (2H)
3.51 dd (2H)
3.94 s (OH)
	4.04 dd (2H)
4.19 dd (2H)


	7
	1.28 m (2H)
1.91 m (2H)
	1.17 m (2H)
1.89 m (2H)
	2’-O-β-D-Glucose (AR-1)

	8
	1.17 m (1H)
	1.28 m (1H)
	1”
	4.97 d (1H)
	5.48 d (1H)

	9
	1.24 m (1H)
	1.28 m (1H)
	2”
	3.83 dd (1H)
	4.07 dd (1H)

	10
	----
	----
	3”
	3.78 dd (2H)
4.71 s (OH)
	4.27 dd (2H)


	11
	1.22 m (2H)
1.36 m (2H)
	1.20 m (2H)
1.38 m (2H)
	4”
	3.66 dd (2H)
	4.23 dd (2H)

	12
	1.10 m (2H)
1.38 m (2H)
	1.10 m (2H)
1.32 m (2H)
	5”
	3.66 dd (2H)
	3.99 dd (2H)

	13
	----
	----
	6”
	3.54 dd (2H)
3.51 dd (2H)
3.95 s (OH)
	4.43 dd (2H)
4.61 dd (2H)


	14
	1.10 m (1H)
	1.06 m (1H)
	4’- O-α-D-Rhamnose (AR-1)

	15
	1.71 m (2H)
1.91 m (2H)
	1.69 m (2H)
1.98 m (2H)
	1’”
	4.79 d (1H)
	5.78 d (1H)

	16
	3.64 d (1H)
3.65 t (1H)
	3.64 d (1H)
3.65 t (1H)
	2’”
	3.95 dd (1H)
4.70 s (OH)
	4.68 dd (1H)


	17
	1.84 d (1H)
1.85 d (1H)
	1.88 d (1H)
1.85 d (1H)
	3’”
	3.68 dd (2H)
4.46 s (OH)
	4.56 dd (2H)


	18
	0.98 s (3H)
	0.85 s (3H)
	4”’
	3.83 dd (2H)
4.82 s (OH)
	4.36 dd (2H)


	19
	1.09 s (3H)
	0.97 s (3H)
	5”’
	3.68 dd (2H)
	4.91 dd (2H)

	20
	1.54 q (1H)
1.97 d (1H)
	1.52 q (1H)
1.97 d (1H)
	6”’
	1.13 d (1H)
	1.23 d (1H)

	21
	0.87 d (3H)
	0.87 d (3H)
	m=metered, d= doublet and dd= doublet of doublet
t= triplet, s=symmetrical

	22
	----
	----
	

	23
	1.46 m (2H)
1.86 m (2H)
	1.47 m (2H)
1.82 m (2H)
	

	24
	1.61m (2H)
1.75m (2H)
	1.61 m (2H)
1.75m (2H)
	Carbon No. = C. No.
(With Reference Fig.4 to Fig.7)

	25
	1.69 m (1H)
	1.61 m (1H)
	

	26
	3.33 dd (2H)
4.07 dd (2H)
	3.43 dd (2H)
4.11 dd (2H)
	

	27
	0.78 d (3H)
	0.80 d (3H)
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Figure 5. Mass spectrum of compound AR-1
The interpretation of spectral data revealed that the compound AR-1 might be Shatavarin-IV (Figure 2)

















Table 3. Interpretation of Mass spectrum of Compound AR-1
	Ions 
	m/z value in Observed Mass spectra
	m/z value in Reported Mass spectra (Modha et al., 2023)

	

	887
	887

	

	741
	741

	

	725
	725

	

	579
	579

	

	417
(Base peak)
	417
(Base peak)

	+ (Positive ion Mode)
Glucose = Glc = 162 amu (Cleavage with H transfer).
Rhamnose = Rha = 146 amu (Cleavage with H transfer)
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	Figure 6. Proposed Fragmentation Pattern of Isolated Compound AR-1
[image: ]
[bookmark: _GoBack] Figure 7. Chemical structure of isolated compound AR-1(Shatavarin – IV)
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