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Background: Asparagus racemosus Willd. is a medicinal plant widely used in traditional 

systems of medicine and is known to contain several bioactive phytoconstituents, 

including flavonoids. Among these, rutin is an important flavonoid with diverse 

pharmacological properties.Objective: The present study aimed to isolate and 

characterize rutin from the ethyl acetate leaf extract of Asparagus racemosus using 

physicochemical and spectroscopic techniques.Methods: The ethyl acetate extract of A. 

racemosus leaves was subjected to chromatographic purification for the isolation of 

rutin. The isolated compound was characterized based on its physicochemical 

properties, copper acetate test, thin-layer chromatography (TLC), and Fourier-transform 

infrared (FTIR) spectroscopy.Results: The isolated compound was obtained as a 

greenish-yellow powder with a melting point of 188–190°C and was soluble in water. It 

produced a positive copper acetate test, indicating the presence of a flavonoid. TLC 

analysis using n-butanol:acetic acid:water (5:3:5) as the mobile phase yielded a single 

spot with an Rf value of 0.82. FTIR analysis revealed characteristic absorption bands 

corresponding to hydroxyl, aromatic C–H, aliphatic C–H, and aromatic C=C functional 

groups, which closely matched the reported spectrum of authentic rutin.Conclusion: The 

findings confirmed the successful isolation and identification of rutin from the ethyl 

acetate leaf extract of Asparagus racemosus. The study provides useful information for 

the phytochemical standardization and quality control of this medicinal plant and 

supports its potential for future pharmacological investigations. 
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INTRODUCTION 

Medicinal plants have long served as an important 

source of therapeutic agents owing to their rich 

diversity of bioactive secondary metabolites. 

Among these, flavonoids have gained considerable 

scientific attention because of their antioxidant, 

anti-inflammatory, antimicrobial, 

cardioprotective, and anticancer properties (1,2). 

Rutin (quercetin-3-O-rutinoside), a naturally 
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occurring flavonol glycoside, is one of the most 

extensively studied flavonoids and exhibits a 

broad spectrum of biological activities including 

free radical scavenging, anti-inflammatory, 

vasoprotective, neuroprotective, and 

antiproliferative effects (3,4). These 

pharmacological properties make rutin an 

attractive candidate for the development of 

phytopharmaceuticals. 

Asparagus racemosus Willd. (Family: 

Asparagaceae; formerly Liliaceae), commonly 

known as Shatavari, is a medicinal plant widely 

employed in Ayurveda and other traditional 

systems of medicine. Different parts of the plant 

have been used for the management of 

gastrointestinal disorders, reproductive ailments, 

inflammation, diabetes, immune dysfunction, and 

general debility (5). Phytochemical investigations 

have revealed that A. racemosus contains steroidal 

saponins, flavonoids, phenolic compounds, 

tannins, alkaloids, and glycosides, which 

contribute to its diverse pharmacological activities 

(6). Although the roots of A. racemosus have been 

extensively investigated, comparatively fewer 

studies have focused on the phytochemical 

constituents present in the leaves. 

Isolation and characterization of bioactive 

constituents are essential for the standardization, 

quality control, and therapeutic validation of 

herbal medicines. Chromatographic techniques 

such as thin-layer chromatography (TLC) are 

widely employed for the preliminary identification 

and purification of phytoconstituents because of 

their simplicity, reproducibility, and cost-

effectiveness (7). Furthermore, Fourier-transform 

infrared (FTIR) spectroscopy provides valuable 

structural information by identifying characteristic 

functional groups present in isolated compounds 

and is commonly used for the authentication of 

plant-derived flavonoids (8). 

Therefore, the present investigation was 

undertaken to isolate and characterize rutin from 

the ethyl acetate leaf extract of Asparagus 

racemosus Willd. using chromatographic 

separation followed by physicochemical 

evaluation, chemical testing, TLC, and FTIR 

spectroscopy. The findings of this study are 

expected to contribute toward the phytochemical 

standardization of A. racemosus leaves and 

provide a scientific basis for future 

pharmacological investigations. 

MATERIALS AND METHODS 

Plant Material 

Fresh leaves of Asparagus racemosus Willd. were 

collected during the flowering season, 

authenticated by a qualified taxonomist, and a 

voucher specimen was deposited in the 

departmental herbarium for future reference. The 

leaves were washed thoroughly with distilled 

water, shade dried at room temperature, and 

pulverized into coarse powder using a mechanical 

grinder before extraction (9). 

Preparation of Ethyl Acetate Extract 

Approximately 500 g of the powdered leaves were 

successively extracted with solvents of increasing 

polarity using a Soxhlet extraction apparatus. The 

ethyl acetate fraction was concentrated under 

reduced pressure using a rotary vacuum evaporator 

below 45°C to obtain a semisolid extract. The 

dried extract was stored in an airtight container at 

4°C until further analysis (10). 

Isolation of Rutin 

The concentrated ethyl acetate extract was 

subjected to repeated chromatographic 

purification on silica gel. Fractions exhibiting 

similar chromatographic profiles were pooled, 

concentrated, and allowed to crystallize. The 
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purified compound was collected, dried under 

reduced pressure, and preserved in a desiccator for 

further characterization (11). 

Physicochemical Characterization 

The isolated compound was evaluated for colour, 

physical appearance, melting point, and solubility. 

Melting point was determined using a digital 

melting-point apparatus without correction. 

Solubility was assessed in distilled water and 

commonly used organic solvents according to 

standard pharmacopoeial procedures (12). 

Chemical Identification Test 

The purified compound was subjected to the 

copper acetate test for flavonoids. Development of 

an emerald green colour after addition of copper 

acetate reagent was considered indicative of rutin 

(13). 

Thin-Layer Chromatography 

Thin-layer chromatography was performed on 

precoated silica gel 60 F254 aluminium plates. The 

isolated compound was applied as a narrow band 

and developed using n-butanol:acetic acid:water 

(5:3:5, v/v/v) as the mobile phase. After 

development, the chromatograms were air-dried 

and examined under ultraviolet light. The retention 

factor (Rf) value of the isolated compound was 

calculated and compared with that of authentic 

rutin (7). 

Fourier-Transform Infrared Spectroscopy 

Infrared spectral analysis of the isolated compound 

was carried out using the potassium bromide 

(KBr) pellet method. Approximately 1–2 mg of the 

purified sample was mixed with spectroscopic-

grade potassium bromide, compressed into 

transparent pellets, and scanned over the spectral 

range of 4000–400 cm⁻¹ using an FTIR 
spectrophotometer. The characteristic absorption 

bands were interpreted by comparing the observed 

spectra with published reference data for rutin 

(8,14). 

Statistical Analysis 

All physicochemical observations were performed 

in triplicate wherever applicable, and the results 

were expressed as mean values. 

3. Results 

3.1 Isolation and Physicochemical 

Characterization of the Isolated Compound 

Repeated chromatographic purification of the 

ethyl acetate extract of Asparagus racemosus 

leaves yielded a greenish-yellow powdered 

compound. The isolated compound was readily 

soluble in water and exhibited a melting point of 

188–190°C, indicating a high degree of purity 

(Table 1). The physicochemical characteristics 

were found to be consistent with the reported 

properties of rutin. 

The isolated compound responded positively to the 

copper acetate test, producing a characteristic 

emerald green colour, which is indicative of the 

presence of flavonoids, particularly rutin. These 

preliminary observations suggested that the 

purified compound belonged to the flavonoid 

class. 

Table 1. Physicochemical properties of the isolated compound 

Parameter Observation 

Colour Greenish-yellow 

Nature Powder 

Melting point 188–190°C 
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Solubility Soluble in water 

Copper acetate test Emerald green colour (Positive for rutin) 

3.2 Thin-Layer Chromatographic Analysis 

Thin-layer chromatography of the isolated 

compound was performed using n-butanol: acetic 

acid: water (5:3:5, v/v/v) as the mobile phase. A 

single well-defined spot was obtained with an Rf 

value of 0.82 (Figure 1). The chromatographic 

behaviour and retention factor were comparable 

with those reported for authentic rutin, indicating 

successful isolation of the target flavonoid. 

Table 2. Thin-layer chromatographic characteristics of the isolated compound 

Parameter Observation 

Stationary phase Silica gel TLC plate 

Mobile phase n-Butanol : Acetic acid : Water (5:3:5) 

Number of spots One 

Rf value 0.82 

3.3 Fourier Transform Infrared (FTIR) 

Spectral Analysis 

The isolated compound was characterized by FTIR 

spectroscopy using the KBr pellet method. The 

spectrum exhibited characteristic absorption bands 

at 3363.45 cm⁻¹ (O–H stretching), 3085.70 and 

2935.40 cm⁻¹ (aromatic and aliphatic C–H 

stretching), 2726.45 cm⁻¹ (aldehydic C–H 

stretching), 1648.40 and 1609.40 cm⁻¹ (aromatic 
C=C stretching), 1538.34 cm⁻¹ (aromatic skeletal 
vibration), and 1488.90 cm⁻¹ (C–H bending). The 

FTIR profile closely matched that of authentic 

rutin, confirming the identity of the isolated 

compound (Figure 2, Table 3). 

Table 3. FTIR spectral characteristics of the isolated compound 

S. No. Functional group Observed wave number (cm⁻¹) 
1 O–H stretching 3363.45 

2 Aromatic C–H stretching 3085.70 

3 Aliphatic C–H stretching 2935.40 

4 Aldehydic C–H stretching 2726.45 

5 Aromatic C=C stretching 1648.40, 1609.40 

6 Aromatic skeletal vibration 1538.34 

7 C–H bending 1488.90 

3.4 Identification of the Isolated Compound 

Identification of the purified compound was 

carried out based on physicochemical 

characteristics, colour reaction, chromatographic 

behaviour, melting point, and FTIR spectral 

analysis. The compound exhibited a melting point 

of 188–190°C, produced a positive copper acetate 

reaction, and showed a single TLC spot with an Rf 

value of 0.82. Furthermore, the FTIR spectrum 

demonstrated characteristic functional group 

absorptions corresponding to those reported for 
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rutin. Collectively, these findings confirmed that 

the isolated phytoconstituent obtained from the 

ethyl acetate leaf extract of Asparagus racemosus 

was rutin. 

 

Figure 01:  FTIR spectrum of the isolated rutin recorded using the KBr pellet method. 

 

Figure 2. Comparative FTIR spectrum of the isolated compound and the reported standard rutin showing 

similar characteristic absorption peaks. 

4. Discussion 

The isolation and characterization of bioactive 

phytoconstituents are essential for the 

standardization and quality assessment of 

medicinal plants and provide scientific evidence 

for their therapeutic applications. In the present 

investigation, rutin was successfully isolated from 

the ethyl acetate leaf extract of Asparagus 

racemosus and characterized using 

physicochemical evaluation, chemical testing, 

thin-layer chromatography (TLC), and Fourier-

transform infrared (FTIR) spectroscopy. These 

analytical approaches are widely accepted as 

preliminary techniques for the identification and 

authentication of plant-derived flavonoids (15). 
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The isolated compound appeared as a greenish-

yellow powder and exhibited a melting point of 

188–190°C, which is in close agreement with the 

reported melting range of pure rutin in previous 

phytochemical studies (16). Melting point 

determination remains an important criterion for 

assessing the purity of isolated natural compounds, 

and the narrow melting range observed in the 

present study suggests that the isolated compound 

possessed a high degree of purity. Similar 

physicochemical characteristics have been 

reported for rutin isolated from several medicinal 

plants including Sophora japonica, Fagopyrum 

esculentum, and Asparagus racemosus (17). 

The copper acetate test produced a characteristic 

emerald green colour, confirming the flavonoid 

nature of the isolated compound. Copper acetate 

forms coloured complexes with hydroxyl groups 

present in flavonoid molecules and has been 

widely employed as a rapid qualitative test for 

rutin and structurally related flavonol glycosides 

(18). Although qualitative colour reactions alone 

cannot establish structural identity, they provide 

useful preliminary evidence when combined with 

chromatographic and spectroscopic analyses. 

Thin-layer chromatography remains one of the 

simplest and most economical analytical 

techniques for the separation and identification of 

phytoconstituents. In the present investigation, 

TLC analysis using n-butanol:acetic acid:water 

(5:3:5) as the mobile phase produced a single well-

defined spot with an Rf value of 0.82, indicating 

successful purification of the isolated compound. 

The observed Rf value was comparable with 

published reports describing chromatographic 

separation of rutin using similar solvent systems 

(19). The appearance of a single spot also indicates 

the absence of detectable impurities, suggesting 

efficient chromatographic isolation. 

FTIR spectroscopy was employed to further 

confirm the identity of the isolated compound by 

analysing its characteristic functional groups. The 

broad absorption band observed at 3363.45 cm⁻¹ 
corresponds to hydroxyl stretching vibrations, 

which are characteristic of polyphenolic 

flavonoids possessing multiple hydroxyl 

substituents. The absorption bands recorded 

between 3085 and 2935 cm⁻¹ represent aromatic 
and aliphatic C–H stretching vibrations, whereas 

the peaks observed at 1648.40 and 1609.40 cm⁻¹ 
correspond to aromatic C=C stretching vibrations 

within the flavonoid nucleus. These spectral 

features are consistent with previously reported 

FTIR spectra of authentic rutin (20). Furthermore, 

the absorption band at 1538.34 cm⁻¹ and the C–H 

bending vibration observed at 1488.90 cm⁻¹ 
further support the presence of a flavonol skeleton. 

Comparison of the FTIR spectrum of the isolated 

compound with previously published spectra 

demonstrated close similarity in both peak position 

and functional group assignments. Such agreement 

strongly supports the successful isolation of rutin 

from the ethyl acetate extract of A. racemosus. 

Comparable FTIR fingerprints have been reported 

by several investigators during the 

characterization of rutin isolated from medicinal 

plants and commercial reference standards (21). 

The successful isolation of rutin from the ethyl 

acetate fraction also highlights the importance of 

solvent polarity during phytochemical extraction. 

Ethyl acetate is considered an efficient solvent for 

the extraction of moderately polar phenolic 

compounds and flavonoids because of its 

favourable selectivity and extraction efficiency 

(22). The present findings therefore support 

previous reports indicating that ethyl acetate 

fractions are often enriched with flavonoids and 

other polyphenolic constituents. 
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Rutin has attracted considerable attention because 

of its broad pharmacological activities, including 

antioxidant, anti-inflammatory, antimicrobial, 

cardioprotective, neuroprotective, and anticancer 

effects. Numerous experimental studies have 

demonstrated that rutin suppresses oxidative 

stress, modulates inflammatory cytokines, induces 

apoptosis, inhibits angiogenesis, and regulates 

multiple signalling pathways involved in tumor 

progression (23). Therefore, the successful 

isolation of rutin from A. racemosus leaves may 

partially explain several of the pharmacological 

activities previously reported for this medicinal 

plant. 

Although the present study successfully 

established the identity of the isolated compound 

using physicochemical parameters, TLC, and 

FTIR spectroscopy, additional spectroscopic 

techniques such as ultraviolet-visible 

spectroscopy, high-performance liquid 

chromatography (HPLC), liquid chromatography-

mass spectrometry (LC-MS), and nuclear 

magnetic resonance (¹H- and ¹³C-NMR) would 

provide more comprehensive structural 

confirmation. Furthermore, biological evaluation 

of the isolated rutin against cancer cell lines and 

experimental tumor models would help establish 

its contribution to the overall anticancer activity of 

A. racemosus leaves (24). 

Overall, the present findings demonstrate that the 

ethyl acetate leaf extract of Asparagus racemosus 

is a rich source of rutin and provide valuable 

phytochemical information for future quality 

control, standardization, and pharmacological 

investigations. 

CONCLUSION 

The present study successfully isolated and 

characterized rutin from the ethyl acetate leaf 

extract of Asparagus racemosus Willd. The 

isolated compound exhibited physicochemical 

properties, TLC characteristics (Rf = 0.82), and 

FTIR spectral features consistent with those of 

authentic rutin, confirming its identity. These 

findings demonstrate that A. racemosus leaves are 

a valuable source of rutin and provide useful 

information for the phytochemical standardization 

and quality control of the plant. Further studies 

involving advanced spectroscopic techniques and 

biological evaluation are warranted to explore the 

therapeutic potential of the isolated compound.  

REFERENCES  

1. Harborne JB, Williams CA. Advances in 

flavonoid research since 1992. 

Phytochemistry. 2000;55(6):481–504.  

2. Kumar S, Pandey AK. Chemistry and 

biological activities of flavonoids: An 

overview. ScientificWorldJournal. 

2013;2013:162750.  

3. Ganeshpurkar A, Saluja AK. The 

pharmacological potential of rutin. Saudi 

Pharm J. 2017;25(2):149–164.  

4. Gullón B, Lú-Chau TA, Moreira MT, Lema 

JM, Eibes G. Rutin: A review on extraction, 

identification and biological activities. J Funct 

Foods. 2017;37:74–90.  

5. Alok S, Jain SK, Verma A, Kumar M, Mahor 

A, Sabharwal M. Plant profile, phytochemistry 

and pharmacology of Asparagus racemosus. 

Asian Pac J Trop Dis. 2013;3(3):242–251.  

6. Negi JS, Singh P, Joshi GP, Rawat MSM, 

Bisht VK. Asparagus racemosus: Traditional 

uses, phytochemistry and pharmacological 

properties. Int J Pharm Sci Rev Res. 

2010;5(3):30–35.  

7. Wagner H, Bladt S. Plant Drug Analysis: A 

Thin Layer Chromatography Atlas. 2nd ed. 

Berlin: Springer; 2009.  



Arun Maurya, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 7, 4081-4088 | Research 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               4088 | P a g e  

8. Stuart BH. Infrared Spectroscopy: 

Fundamentals and Applications. Chichester: 

John Wiley & Sons; 2004.  

9. World Health Organization. Quality Control 

Methods for Herbal Materials. Geneva: WHO; 

2011.  

10. Handa SS, Khanuja SPS, Longo G, Rakesh 

DD. Extraction Technologies for Medicinal 

and Aromatic Plants. Trieste: International 

Centre for Science and High Technology; 

2008.  

11. Harborne JB. Phytochemical Methods: A 

Guide to Modern Techniques of Plant 

Analysis. 3rd ed. London: Chapman & Hall; 

1998.  

12. Indian Pharmacopoeia Commission. Indian 

Pharmacopoeia. Ghaziabad: IPC; 2022.  

13. Kokate CK, Purohit AP, Gokhale SB. 

Pharmacognosy. 57th ed. Pune: Nirali 

Prakashan; 2021.  

14. Silverstein RM, Webster FX, Kiemle DJ, 

Bryce DL. Spectrometric Identification of 

Organic Compounds. 8th ed. Hoboken: John 

Wiley & Sons; 2015. 

15. Mabry TJ, Markham KR, Thomas MB. The 

Systematic Identification of Flavonoids. New 

York: Springer-Verlag; 1970. 

16. Dewick PM. Medicinal Natural Products: A 

Biosynthetic Approach. 3rd ed. Chichester: 

John Wiley & Sons; 2009. 

17. Evans WC. Trease and Evans Pharmacognosy. 

16th ed. London: Saunders Elsevier; 2009. 

18. Harborne JB. The Flavonoids: Advances in 

Research Since 1986. London: Chapman & 

Hall; 1994. 

19. Hostettmann K, Marston A, Ndjoko K, 

Wolfender JL. The potential of African 

medicinal plants as a source of drugs. Curr Org 

Chem. 2000;4(10):973–1010. 

20. Coates J. Interpretation of infrared spectra: A 

practical approach. In: Meyers RA, editor. 

Encyclopedia of Analytical Chemistry. 

Chichester: John Wiley & Sons; 2000. p. 

10815–10837. 

21. Rice-Evans CA, Miller NJ, Paganga G. 

Structure–antioxidant activity relationships of 

flavonoids and phenolic acids. Free Radic Biol 

Med. 1996;20(7):933–956. 

22. Hertog MGL, Hollman PCH, Katan MB. 

Content of potentially anticarcinogenic 

flavonoids in commonly consumed vegetables 

and fruits. J Agric Food Chem. 

1992;40(12):2379–2383. 

23. Middleton E Jr, Kandaswami C, Theoharides 

TC. The effects of plant flavonoids on 

mammalian cells: implications for 

inflammation, heart disease and cancer. 

Pharmacol Rev. 2000;52(4):673–751. 

24. Robards K, Prenzler PD, Tucker G, Swatsitang 

P, Glover W. Phenolic compounds and their 

role in oxidative processes in fruits. Food 

Chem. 1999;66(4):401–436. 

 

 

 

HOW TO CITE: Arun Maurya*, Neetu Sahu, Satish 

Kumar Sarankar., Isolation, Purification And 

Spectroscopic Characterization Of Rutin From The Ethyl 

Acetate Leaf Extract Of Asparagus Racemosus Willd,  

Int. J. of Pharm. Sci., 2026, Vol 4, Issue 7, 4081-4088. 

https://doi.org 10.5281/zenodo.21470645 
 


