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Abstract  

Flavonoids are natural products, which are found in leaves, flowers, fruits, bark, roots and 

vegetables. These compounds are well known for their beneficial effects on human health. 

Flavonoids are also powerful antioxidant agents. Antioxidants help human body fight off 

potentially harmful molecules that can be introduced to the body. Flavonoids were isolated from 

the flowers of local medicinal plant like Anacardium Occidntale flowers. On the basis of 

chemical and spectral analysis, their structures were elucidated as Rhamnocitrin 3:5:4’- 

trihydroxy 7-O- methoxy flavone. It was known that the compound was isolated from this plant 

for the first time. Identification of unknown compound was established through comparison of 

spectral data’s (UV, IR, and H1 and C13NMR) with literature values. Antimicrobial activity of 

the flavonoids compound was proved by using test organism such as Enterobactor sp. of the 

gram negative group and Staphylococcus sp. of the gram positive group. The isolated flavonoids 

from the plant have been found to be inactive against gram positive and gram negative 

organisms.   
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Introduction  

Plants are having large number of bioactive compounds. Phytochemicals, which may protect 

against free radical damage, accumulate in fruits, flowers and vegetables [1]. Flavonoids, which 

contain15 carbon atoms and two benzene rings joined by linear three carbon chain. Flavonoids 

play the role of most potent antimicrobial compounds and anti- or pro-oxidants [2].This occur in 
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most plant species and accounts for significant percentage of chemical constituents. Anacardium 

Occidntale was a shrub, which was distributed throughout in India. [3]. Nature produces a large 

number of chemical compounds whose structures and properties have fascinated organic 

chemists who have evolved a language of their own to describe the chemistry of these 

compounds [4].It is concerned with enormous variety or organic substances namely alkaloids, 

caratenoids, steroids, flavonoids, terphenoids, etc. are elaborated and accumulated by plants and 

deals with the chemical structures of these substances the biosynthesis turn and metabolism 

natural distribution and their biological function [5]. 

Flavonoids constitute one of the most characteristic classes of compounds in higher plants. Many 

flavonoids are easily recognized as flower figments in most angiosperm families (flowering 

pigments). The citrus is the most widely studied, genus of this family.  

The Flavonoids are isolated from the flowers of local medicinal plant like Anacardium 

Occidntale (Fig.1), which belongs to Anacardiaceae family. Anacardium Occidntale is popularly 

known as Mundari in Tamil and cashew in English. The Anacardium Occidentale leaves and 

shell oil are having important medicinal values and industrial applications in the resin and plastic 

industries [6]. The park of the tree is used as an astringent, its leaves are applied to wounds and it 

is also prescribed in rheumatism. It is distributed in the Brazil, India, Mexico, Indonesia 

Srilanka, Sudan and Kenya.  

 Methods  

 Plant material 

The plant was identified by Dr. D.Sukumar, Professor, Department of Chemistry, Government 

Arts College Kumbakonam and a voucher specimen, was deposited in Rapinat herbarium centre, 

St. Joseph's College, Bharathidasan University, Tiruchirappalli. 

Extraction and Fractionation 

Many scientists have been analyzed and reported the impact of different types of solvents like 

hexane, ethanol and methanol for the purpose flavonoid extraction from variety of plants like 

bark, leaves, flowers and seeds [7]. 
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Fig. 1 Anacardium Occidentale flavours  

Fresh flowers of 1 kg of Anacardium Occidntale were collected from Komapuram, 

Gandharvakkottai (T.K) Pudukkottai (DT), in Tamil Nadu in India, during April month. It was 

extracted with 90% ethanol (4×500 ml) under reflux well. The alcoholic extract was concentrated 

invacuo and the aqueous concentrate successively fractionated with benzene (3×250 ml), 

peroxide free Et2O (3×250ml) and EtOAC (4×250 ml). The benzene fraction did not yield any 

isolable material [8]. 
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Diethyl ether (Et2O) fraction (Rhamnocitrin 3:5:4’-trihydroxy 7-O- methoxy-

flavone)  

Et2O fraction was concentrated invacuo and left in an ice chest for week. The yellow solid 

separated was filtered and studied. On crystallization from MeOH, Pale yellow needles were 

obtained [M.P.224-225oC].It was soluble in organic solvents and sparingly in hot water. It gave a 

red colour with Mg-HCl. Olive green colour with alc. FeCl3.golden yellow colour with NH3 and 

NaOH. Yellow solution with a pale green fluorescence with conc. H2SO4 and appeared dull 

yellow under UV, Which was unaltered under UV. It responded to Horhammer Hansel [9] and 

Wilson boric acid tests, [10] Gibb’s and shinoda test [11].  It never answered and molisch test. 

 It had λ MeOH nm 250,265,293sh, 320sh, 368; +NaOMe-278,316,416(dec); + AlCl3259sh, 268, 

302sh ,350, 424; + AlCl3-HCl -259sh, 268, 302, 350424; + NaOAc-266, 294, 322, 380; +NaOAc 

/H3BO3 -267, 295sh, 320sh 368. It had RF values as depicted in table 1.                                

Table 1 RF(X100) values of the constituents of the flowers of Anacardium Occidentale 

 

 

 

 

Ethyl Acetate (EtOAC) Fraction :( Rhamnocitrin-3-O- glucoside) 

EtOAC fraction was concentrated invacuo and left in an ice chest for a day when a yellow solid 

separated which was filtered and studied. When crystallized from MeOH in came out as yellow 

long needles, [M.P.224-225°C]. It was freely soluble in aq. NaOH, hot water, EtOH and EtOAC 

but insoluble in Et2O and CHCl3. It gave a greenish brown colour with NaOH, red colour with 

Mg-HCl, and yellow precipitate with aq. Lead acetate. It appeared as dark purble spot in UV 

light which twined yellow on fuming with NH3. It answered Wilson’s boric acid. Gibbs and 

molisch’s tests but did not respond to Horhammer-Hansel test. It had λ Max MeOH nm 240sh, 

265, 315sh, 350; + NaOMe 246, 270, 301sh, 349 sh, 400; + AlCl3 and AlCl3+HCl 255sh, 273, 

             Compound               Developing solvents 

a b c d e f g 
 

h 
 

i 

Aglycone from Et2O 
fraction  

- 5 15 30 62 74 80 78 70 

Glycoside From  
ETOAC fraction 

18 20 40 65 72 75 60 40 78 
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300, 354, 400; + NaOAc 265, 318sh, 358, 404sh, + NaOAc-H3BO3 -265, 318sh, 351. It had RF 

values as depicted in table1. The 1H and 13C NMR spectra of the glycoside are appended in 

figure (3 & 4). 

Hydrolysis of the Glycoside 

The glycoside was dissolved in hot aq. MeOH (2ml 50%) and an equal volume of H2SO4 (7%) 

was added to it the reaction mixture was refluxed under 100oC for 2 hours. The excess of alcohol 

was distilled off from the hydrolysate and the resulting aq. solution was diluted with more water 

and left under chilled conditions for 2 hours. A yellow solid was separated and filtered, washed 

and dried. The aq. filtrate and washings were extracted with Et2O. The dry yellow residue on the 

filter paper was combined with the residue from the dried Et2O extract and studied for the 

aglycone. 

Identification of the Aglycone  

The pale yellow solid that obtained above, on crystallization from afforded yellow crystals 

[M.P.224-225oC]. It was soluble in MeOH, Et2O, Me2CO, CCl2 and CHCl3 but not in water. It 

developed an orange red colour with Mg-HCl, green colour with alc. Fe3+. It was identified as 

rhamnocitrin by colour reactions, behavior under UV and Rf. It had the same UV spectral values, 

mentioned under Et2O fraction.  

Identification of sugar (Glucose) 

The aqueous hydrolysate after the removal of the aglycone was cautiously neutralized with 

barium carbonate and filtered. The concentrated filtrate on PC gave RF values corresponding to 

these of glucose. The glycoside was identified as astragalin and this was confirmed by co-pc with 

an authentic sample of astragalin the 1H and 13C NMR spectrum of the glycoside are given in 

fig.3 & 4. 

Anti- microbial activity of flavonoid 

Plants are the store houses of chemicals, which save man from diseases by the destruction of 

microbes. Many plants and their constituents have been investigated for their antimicrobial 

activity [12, 13]. A number of flavonoids too have been shown to have antimicrobial activity. 
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Several viruses [13] and bacteria [14] are sensitive to quercetin. Dyhydrochalcones and flavones 

obtained from Uvaria angolensis have been to contain antibacterial activity [15].   The 

antimicrobial activity of many isoflavanoids has been recorded [16].  

The popular methods of testing antimicrobial activity of compounds are (i) disc diffusion 

technique [17], (ii) serial dilution technique [18] and ditch plate technique [19].  When a 

bacterial organism is allowed to grow in a broth culture medium, becomes turbid due to 

multiplication of bacterial cells and formation of bacterial colonies. The turbidity is a measure of 

bacterial growth. A potent drug should inhibit the bacterial growth and hence the turbidity 

formation. This forms the basis for testing the antimicrobial activity of a drug by the serial 

dilution technique. Enterobactor sp. of the gram negative group and Staphylococcus sp. of the 

gram positive group were chosen as test organism (Fig.2a) and (Fig.2b).  

The MH agar plate was divided into four sections and smeared each with pure flavones solution 

of dilution 1/2, 1/4 1/8 on an area equivalent to 400 mm2. It was incubated for 18 hours. The two 

controls   Enterobactor sp and Staphylococcus sp were smeared to 4 different areas equivalent to 

400 mm2. 

                    

           

Fig. 2 a & b Anti-Bacterial Activity of Anacardium Occidntale 

Results and Discussion 

The flowers of A. Occidentale have been found to contain Rhamnocitrin 3-O- glucoside.  The 

UV spectra of the aglycone obtained from the Et2O fraction exhibited two major peaks at 368 nm 
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(band-I) and two 250 nm (band-II) which showed a flavonol skeleton. Bathochromic shifts of 48 

nm on the NaOMe are revealed, which showed the presence of a 4l OH on the B – ring. A shift 

of 56 nm on the addition of AlCl3 –HCl showed the presence of a free 5-OH in the A ring. 

The presence of a free OH at C-7 was ascertained by a shift of +16 nm (band II) on the addition 

of NaOAc. The AlCl3 spectrum was exactly same as that of [AlCl3 –HCl] revealing the absence 

of catechol type of substitution in B ring. The boric acid spectrum also confirmed it as there was 

only +5 nm. Shift on the addition of NaOAc- H3BO3. The band 1 UV absorption of the glycoside 

is at 350 nm which again indicative of a flavonol skeleton. A comparison of band 1 absorption of 

the glycoside and the aglycone reveals that there may be 3- glycosylation in the flavonol.   

A bathochromic shift of 50 nm (band I) ascertained the presence of free OH at C-41. The AlCl3 

spectra (with or without HCl) showed the absorption peaks to reveals the presence of a 5-OH 

group. It was confirmed by bathochromic shift of 50 nm on the addition AlCl3 –HCl. The 

absence of free OH at C-7 was evident from the unaltered spectrum on the addition of NaOAc. 

The H3BO3 spectrum also confirms the absence of catechol type of substitution in B- ring. 

 In the 1H- NMR Spectrum 400 MHz DMSO – d6, TMS) fig (3) the A ring proton at C-6 and C-

8 appear separately at δ 6.37 and 6.37 ppm respectively. The 5-OH proton resonates at δ12.5 

ppm. In the B ring protons at C-21, C-31, C-51 and C-61 due to the free rotation of the phenyl ring 

appear as two pairs of ortho coupled doublets at δ 6.9(J= 7Hz) and 8.9 (J= 2Hz) ppm. H-31, H- 51 

doublets occur unfiled from the H-21, H- 61 doublet due to shielding effect of oxygenation at C-

41, as also due to the deshielding influence of C-ring  operating on H-21, H- 61. The H -1 signal 

of the glucose mainly appears at δ 5.43ppm found downfield from bulk of sugar protons the 

remaining of glucosyl protons at δ 3.34 ppm.  Supporting evidence for the structure of the 

glycoside was proved by the 13 C NMR (100 MHz DMSO – d6, TMS) fig (4) data and the 

complete assignment of signals to various carbons is as given in table (IV) on this basis the 

identify of the pigment obtained from Et2O and EtOAc fraction can be confirmed as 

Rhamnocitrin -3-O glycoside.         

Antibacterial property of the flavones used to have normally either bacteriostatic or bacteriocidal 

in nature. To our dismay that the glycoside isolated from Anacardium Occidntale where unable 

to act on the chosen, gram positive organism, staphylococcus aureus and the gram negative 

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 655



8 
 

organism, E. coli. Even at the highest dosage of 1000µg. the yellow pigment namely 

Rhamnocitrin -3-O glucoside respectively isolated from the plant was inactive.  

Table 2 13C NMR data and their assignment for the glycoside from the flowers of 

Anacardium Occidentale 

 

Conclusion  

This research work deals with the studies on the isolation and characterization of flavonoids from 

the flower of Anacardium Occidentale respectively using UV, NMR and chromatographic 

techniques, Anacardium Occidentale have been found to contain Rhamnocitrin -3-O glucoside 

respectively. These results suggest the compound have excellent scope for further development 

as antifungal activity. The flavonoid isolated from the plant has been found to be inactive against 

gram positive and gram negative organisms. 

 

 

 

COMPOUND  C2 C3 C4 C5 C6 C7 C8 C9 C10 

Rhamnocitrin 
3:5:4’-trihydroxy 7-
O- methoxy-flavone 

145.6 138.3 170.6 145.9 108.8 164.2 94.77 145.8 109.1 

Compound  C-1’ C-2’ C-3’ C-4’ C-5’ C-6’ - - - 

Rhamnocitrin 
3:5:4’-trihydroxy 7-
O- methoxy-flavone 

128.7 129.2 120.8 145.7 120.8 129.2 - - - 

Sugar C-1’’ C-2’’ C-3’’ C-4’’ C-5’’ C-6’’ - - - 

Glucose  92.05 72.28 73.81 70.68 72.50 61.74 - - - 
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Fig.3   1H-NMR spectrum EtOAC Fraction of Anacardium Occidentale 
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Fig.4   13C-NMR spectrum EtOAC Fraction of Anacardium Occidentale 

 

 

 

 

 

 

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 658



11 
 

References  

1. Ammar Altemimi and Naoufal Lakhssass, Phytochemicals: Extraction, Isolation, and 

Identification of Bioactive Compounds from Plant Extracts, MDPI journal (2017) 6, 42.  

2. Muhammad Khalid Role of flavonoids in plant interactions with the environment and  

Against human pathogens Journal of Integrative Agriculture (2019), 18(1): 211–230. 

3. The Wealth of India. New Delhi: Publication and Information Directorate, Council of 

Scientific and Industrial Research, CSIR (1976), 10. 

4, N.R Krishnaswamy, chemistry of natural products. A unified approach, universities press 

(1999), 9. 

5. J.B Harborne, Phytochemicals methods: A guide to modern techniques of plant analysis, 

Chapman and Hall London., (1973) 4, 279. 

6. Fadeyi O.E etal (2015). Isolation and Characterization of the Chemical Constituents of 

Anacardium Occidentale Cracked Bark. Pakistan journal of chemistry 5(2): 58-63. 

7. Wong, P.Y.Y.; Kitts, D.D Studies on the dual antioxidant and antibacterial properties of 

parsley (petroselinum crispum) and cilantro (coriandrum sativum) extracts. Food chem.(2006), 

97, 505-515. 

8. Hossain, M.A. & Rahman, S.M.M. (2015). Isolation and characterization of flavonoids from 

the leaves of medicinal plant Orthosiphon stamineus, Arabian Journal of Chemistry 8: 218–221. 

9. L. Horhammer and R. Hansel, Arch. Pharm. Beryl., (1955) 288, 315.  

10. C.W. Wilson, J. Am. Chem. Soc., (1939) 61, 2303. 

11. J.Shinoda, J.Chempharm Soc., (1928) 48.  

12. M.M. Iwu and C.O. Chiori, Fitoterapia, (1984) 55, 354.  

13. M.A Rao and E.V. Rao, Indian Drugs, (1985) 22,364.  

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 659



12 
 

14. R.Pustai, I. Beladi, M.Bakai, I.Musci and E.Kukan, Acta Micro Acad. Sci. Hung., (1966).     

13,113.  

15. C.D. Hufford and B.O. Oguntimein, J.Natt.Prod. (1982) 45,337.  

16. S.S. Ganamanickam and J.W. Mabry, J.Natt.Prod, (1983) 46,874.  

17. R.S.Verma and W.L.Noibles, J.Pharm, Sc., (1975) 64,881.  

18. J.C.Gould, br, Med Bull,. (1960) 16, 29.  

19. C.H. Collins and P.M. Lyne, ‘Microbiological Methods’, Butterworth’s, London, 3rd edn. 

(1970) 21.  

 

 

 

 

 

 

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 660


