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Abstract 

Bauhinia species are trees up to 6-12m in height. Traditionally, leaves and stem barks have been used against pain, inflammation, 

dysentery, mycosis, diarrhea and diabetes. Bauhinia rufescens Lam. is a tropical forage up to 8 m in height. In African system 

of medicine, the plant has been used against gout, leprosy, and malaria. 

This study was designed to investigate the major flavonoid of Bauhinia rufescens roots and to assess the antimicrobial activity 

of the crude ethanolic extract and the isolated flavonoid. The flavonoids were extracted with ethanol and the crude extract was 

purified by paper chromatography where a pure flavonoid (compound I) was isolated. The structure of this compound has been 

partially characterized by some spectral tools (UV, IR and 1HNMR). In the antimicrobial assay, the crude ethanolic extract 

showed better inhibitory effect against a panel of human pathogens compared to compound I. While the crude extract showed 

significant antibacterial and antifungal properties, compound I exhibited moderate antibacterial activity and weak antifungal 

properties. 
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Introduction 

The genus Bauhinia (Fabaceae) is widely distributed in 

tropics. Bauhinia species are trees up to 6-12m in height 
[1].Traditionally, leaves and stem barks have been used 

against pain, inflammation, dysentery, mycosis, diarrhea and 

diabetes [2-6]. The antimicrobial activity of Bauhinia variegate 

has also been documented [7]. Also it has been reported that 

Bauhinia racemosa exhibited significant antimicrobial 

activity against a panel of human pathogens [8]. Bauhinia 

manca has shown significant inhibitory effect on 

phytopathogenic fungi on Botrytis cinerea and other species 
[6]. Bauhinia rufescens Lam. is a tropical forage up to 8 m in 

height [1]. In African system of medicine, the plant has been 

used against gout, leprosy, and malaria [2-4]. The plant is also 

used traditionally as remedy for dysentery, fibrosis, jaundice 
[9], diarrhea [10], mycosis [11] and gingivitis [12]. The inhibitory 

effect of stem bark and leaves extracts against lipoxyigenase 

and xanthine oxidase enzymes has been demonstrated [2]. 

Bauhinia rufescens contains tannins, sterols, saponins, 

triterpenes beside some phenolics [13, 14]. 

 

Materials and Methods 

Plant Material 

The roots of Bauhinia rufescens were collected from a forest 

reserve around Damazin, Sudan. The plant was authenticated 

by direct comparison with a herbarium sample. 

 

Solvents 

Analytical grade solvents were used. Methanol -HPLC grade- 

was used for spectroscopic purposes (Loba, India). 

 

Equipments  

Ultraviolet spectra were recorded in spectroscopic methanol 

on a Shimadzu UV -Visible Spectrophotometer.1HNMR 

spectra were measured on a Bruker AM 500 

spectrophotometer (Germany) operating at 500 MHz in 

spectroscopic grade DMSO-d6.  

 

Methods 

Isolation of flavonoids  

Powdered shade – dried roots of Bauhinia rufescens (1Kg) 

were extracted with 95% ethanol for 48 hours. The solvent 

was evaporated to dryness under reduced pressure. The crude 

extract was applied on Whatman No. 3mm papers as narrow 

zones. The bands were developed with BAW(4:1:5;V:V:V). 

The developed chromatograms were air-dried and examined 

under UV light (ʎmax 366nm).. The equivalent bands from 

each paper were combined, cut into small pieces and slurred 

with methanol. The solvent was evaporated to give a yellow 

powder -compound I.UV shift reagents (sodium methoxide, 

sodium acetate and aluminium chloride) were used as 

follows: the UV spectrum of compound I, in methanol, was 

first recorded; 3 drops of sodium methoxide reagent were 

added to the sample and the sodium methoxide spectrum was 

recorded ; 6 drops of AlCl3 reagent were added to the fresh 

sample and the AlCl3 spectrum was recorded ; powdered 

sodium acetate was then added to the fresh sample, the 

mixture was shaken and the sodium acetate spectrum was 

recorded.  

 

Results and Discussion 

Compound I was isolated as yellow powder from roots of 

Bauhinia rufescens using paper chromatography. The UV 

spectrum of compound I gave (Fig.1) λmax(MeOH) 261 nm. 

The appearance of only one band- band II suggests: (i)a 

flavanone, (ii) an isoflavone, (ii)a dihydoflavanol or (iv) a 

dihydrochalcone. Isoflavones usually reveal a shoulder in the 

range 300-340nm.Such shoulder was not detected in the UV 

spectrum of compound I(Fig.1).Also the sodium methoxide 

spectrum(Fig.2) did not show any bathochromic shift 
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indicating absence of 4`- and 3-hydroxyl groups(the 3-OH is 

a characteristic feature of dihydroflavonols). Flavanones are 

characterized by a double multiplets around 2.80 and 

5.20ppm.These multipletes which appear due to mutual 

splitting of C2 –H and the magnetically unequivalent C2 

protons were not detected in the 1HNMR spectrum of 

compound I. The above argument suggests that compound I 

is a dihydrochalcone. The sodium acetate spectrum (Fig.3) 

did not reveal any bathochromic shift suggesting absence of 

a 7-hydroxylation pattern. Also the aluminium chloride 

spectrum (Fig.4) failed to show a bathochromic shift 

indicating absence of 3-, 5-OH functions as well as catechol 

systems. 

The 1HNMR spectrum (Fig.5) gave δ(ppm): 1.35(assigned 

for a methyl group); 1.78(acetyl group) : 8.45(aromatic 

protons). Signals at δ2.50 and δ3.40 are due to solvent 

residual protons and residual water respectively. 

On the basis of its spectral data, the following partial structure 

was suggested for compound I: 

 

 
 

Compound I 

 

 
 

Fig 1: UV spectrum of compound I 

 

Antimicrobial assay 

 

 
 

Fig 2: Sodium methoxide spectrum of compound I 

 

 
 

Fig 3: Sodium acetate spectrum of compound I 
 

 
 

Fig 4: Aluminium chloride spectrum of compound I 
 

 
 

Fig 5: 1HNMR spectrum of compound I 
 

Both of the crude ethanolic extract of Bauhinia rufescens and 

chromatographically pure flavonoid isolated from this 

species were assessed for their antimicrobial activity against 

six standard human pathogens. Ampicilin, gentamycin and 

clotrimazole were used as positive controls. 

The diameters of inhibition zones are listed in Table 1. The 

crude extract showed better inhibitory effect compared to 

compound I. While the crude extract showed significant 

antibacterial and antifungal properties, compound I exhibited 

moderate antibacterial activity and weak antifungal 

properties. 

 
  



International Journal of Research in Pharmacy and Pharmaceutical Sciences 

34 

Table 1: Diameters of inhibition zones(mm) 
 

Organism 

Inhibition growth zone diameter at 

100 mg/ml 

Crude extract Comp. I 

Bacillus subtitles 19 15 

Staphylococcus aureus 20 16 

Escherichia coli 22 15 

Pseudomonas aeruginosa 20 15 

Aspergillus niger 18 12 

Condida albacans 18 14 

* Activity:  

10 mm – 13 mm → weak.  

14 mm – 18 mm → medium.  

18 mm - over → high.  
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