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Abstract
For the presence of flavonoidal constituents, the leaves of Indian medicinal plant Rauwolfia serpentina 
were phytochemically analyzed. From the alcoholic extract, flavonoidal structure was isolated. The 
structure of the isolated compound was determined by using chromatographic and spectroscopic 
techniques. Structure of the isolated compound was determined as 3,3’,4’,5,7- pentahydroxy flavones i.e., 
Quercetin. 
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1. Introduction
Flavonoids are reducing agents able to interact with free radical species. Falvonoids are low 
molecular weight polyphenolic compounds available in practically all dietary plants [1]. The 
common feature of these compounds is phenyl benzopyrone skeleton (C6-C3-C6).Antioxidant 
flavonoids contribute to retardation or prevention of free radical production. In past few years, 
interest has increased considerably in finding naturally occurring antioxidants for use in food 
or to replace synthetic antioxidants. BHT (Butylated hydroxyl toluene) BHA (Butylated 
hydroxyl anisole) and other synthetic antioxidants are widely used but they are suspected to 
promote carcinogenic activity [2]. So attention is much shifted towards natural antioxidant. 
 Rauwolfia serpentina L.Benth of family apocynaceae is known as Sarpagandha, 
Chandrabhaga, Chota chand in Hindi, Rauwolfia, Indian snake root in English, 
chevanamalpodi in Tamil, Harkaya, Harki in Marathi, Chandra in Bengali etc [3]. It is 
evergreen, perennial, glabrous shrub. In India it is found in Northern Himalayas, especially in 
Gharwal region, Punjab, Gangetic plains etc [4]. Rauwolfia serpentina is used in the treatment 
of high blood pressure [5], cardiovascular diseases [6], breast cancer [7], mental disorder. It is 
used an antidiuretic, antioxidant, anti-inflammatory, anticancerous, antidiarrhoeal, antifibrillar, 
antiproliferative etc [8-10]. The main object of this study is to extract and identify flavonoid 
natural antioxidant in Rauwolfia serpentina. 

2. Experimental
1H NMR and 13CNMR spectra were recorded on a Bruker Advance 400 MHZ spectrometer. 
The EI-mass was recorded on Shimadju QP 2000 mass spectrometer. UV-spectra were 
recorded on Shimadju UV-160 spectrophotometer. The leaves of Rauwolfia serpentaina was 
collected from Agra College, Agra. The leaves were dried under shade for fourteen 
days.The100gm powdered leaves of Rauwolfia serpentaina were subjected to hot extraction in 
soxhlet apparatus with petroleum ether, ether and chloroform for the removal of fatty 
materials. Now, remaining powder was extracted with 95% ethyl alcohol in soxhlet apparatus. 
The extract was evaporated in vaccum to leave a residue. The dried residue was dissolved in 
ethyl alcohol and subjected to chromatography, using the silica gel as stationary phase and 
mobile phase containing isopropanol-formic acid-water (2:5:5). 
 Yellow bands with Rf value 0.18 were located on chromatogram. These yellow bands were 
carefully eluted and extracted. The solvent was evaporated from the resulting extracts and 
residue was obtained. It was subjected to various physical and spectral analysis. 
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2.1 Chemical identification of flavonoids [11]:- 
1. Shinoda Test: - To a small amount of extract in alcohol, 

magnesium ribbon was added followed by addition of 
drops of concentrated hydrochloric acid. Formation of 
pink color confirms the presence of flavonoids. 

2. Concentrated sulphuric acid Test: - To a small amount 
of extract, two drops of concentrated sulphuric acid was 
added, orange color confirms the presence of flavonoids. 

3.  Aluminium Chloride Test: - To a small amount of 
extract, two droops of 1% aluminium chloride is added, 
yellow color confirms the presence of flavonoids. 

4. Zinc-Hydrochloride Reduction Test: - To the extract 
add a mixture of Zn-dust and concentrated hydrochloric 
acid. Heat the solution after few minutes, color of the 
solution changes to red.  

 
2.2 Quercetin: Slightly yellow powder; m. p 316 °C; 1H NMR 
(400 MHz, Me OD): δ (ppm) = 6.19 (1H, d, J = 2.0 Hz, H-6), 
6.40 (1H, d, J = 2.0 Hz, H-8), 6.88 (1H,d, J = 8.2 Hz, H-5’), 
7.62 (1H, dd, J = 8.3; 2.1 Hz, H-6’), 7.75 (1H, d, J = 2.1 Hz, 
H-2’),13C NMR (100MHz, Me OD): δ (ppm) = 148.1 ( C-2), 
137.2 ( C-3), 177.5 ( C-4),162.5(C-5), 99.4 ( C-6), 165.8 ( C-
7), 94.6 ( C-8), 158.1 ( C-9), 104.6 ( C-10), 124.2 ( C-1’), 
116.1 ( C-2’, C-5’), 146.2 ( C-3’), 150.4 ( C-4’), 121.9 ( C-6’).  
 

 
 

Fig: Structure of Quercetin 
 
3. Results and Discussion  
The U.V spectrum of this compound exhibited two major 
absorption peaks in the region 260- 400nm.Two peaks are at 
278nm and 362nm. Peaks of Flavones occurs in the range of 
304-350nm.The EI- mass spectrum of the compound showed 
the molecular ion at m/z 302(M+) corresponding to the 
molecular formula C15H10O7 and in agreement with the other 
spectroscopic data. The 1H NMR spectrum showed that the 
proton H-6 and H-8 appeared as a duplet at δ 6.19 and δ6.40. 
The proton of H-5’ and H-6’ and H-2’ appears at δ 6.88, δ7.62 
and δ7.75 respectively.13 CNMR spectrum showed a carbonyl 
group at δ 177.5. The carbon bonded to hydroxyl group 
appeared at δ137.2, δ146.2, δ150.4, δ162.5, δ165.8. 13CNMR 
of the compound showed 15 signals for flavonoid skeleton. 
The protons of C-6 and C-8 of flavonoids which contain the 
common 5,7-dihydroxy substitution patterns give rise to two 
doublets in the range 6.0-6.5. The H-6 doublet occurs 
consistently at higher field than the signal for H-8. 
 The position of the C-2’ and C-6’ doublets appears at lower 
field (7.1-8.1). The carbonyl C- 4, resonates at around δ175-
178, when the carbonyl in not hydrogen bonded but in the 
presence of hydrogen bonding to a 5-hydroxyl group it moves 
down field to about δ 182. When 3-hydroxyl group is present 
as well as 5-hydroxyl group, it resonates at about δ176, but 
when 3-hydroxy group is alone it resonates at about δ171-
17313. Two doublet proton were recorded in NMR spectrum at 
δ6.88 and δ7.75 corresponds toH-5’ and H-2’. One double 

doublet at δ 7.62 corresponds to H-6’. 13C-1H coupling data 
have been used to good effect in the distinction of C-6 and C-8 
signals and C-5 from C-9 signals. The degree of coupling 
identifies each carbon and demonstrates the C-5 resonated 
down field from C-9 and C-6 resonates downfield in 
comparison from C-8. The quercetin has been earlier reported 
in various plants [14-15]. 
 
4. Conclusion 
Quercetin is natural flavonoid. Quercetin possesses anticancer, 
anti- inflammatory [16], anticancer, antiviral activity. It is used 
in asthma, eczema, inhibits inflammatory leukotriene 
production, stablizes free radicals etc [17-20]. Quercetin is 
natural antioxidant and may be useful if it is used in place of 
artificial or synthetic antioxidants. According to WHO/ FAO 
synthetic antioxidants are toxic and their use in food has been 
declining due to suspected action as a promoter of 
carcinogenesis. Thus, the use of quercetin as a potential natural 
antioxidant and a possible substitute of artificial antioxidant 
should be considered. So production of quercetin from 
Rauwolfia serpentina may be of economic benefit. 
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