




INDEX
Sr. 
No. Title Author Subject Page No.

1 Antibacterial activity of Bauhinia tomentosa Linn S. Jasmine Mary,Dr. A 
.John Merina

Chemistry 1-2

2 Impact of Personal Loan Offered by Banks and Non 
Banking Financia ompanies in Coimbatore City

Dr. A. Vinayagamoorthy, 
M.Somasundaram, C. 
Sankar

Commerce 3-6

3 Sustainable Rural Development: A Case Study of 
Kalewadi Nirmal Gram, District Satara (Maharashtra)

Dr. Anandrao S.Patil Commerce 7-10

4 Financial Performance Of Cadila Pharmaceuticals Ltd. 
&Cipla Pharmaceutical Ltd

Archana J. Bhoot Commerce 11-12

5 The Role Of Advertisement In Buying Behaviour Dr. K.Krishnakumar,K. 
Radha

Commerce 13-15

6 Business Performance Effectiveness with the Aid of 
Total Quality Management

Dr. Vipul Chalotra Commerce 16-17

7 Women Entrepreneurial Success-Key Indicator Analysis Dr.S.Valli Devasena, 
Priyadarshini

Commerce 18-19

8 Mentoring: A Tool For Lifelong Learning In Organizations Dr.Sandeep Tandon, Mrs. 
Shelleka Gupta 

Commerce 20-24

9 Energy-Efficient MAC Layer Protocols in Ad hoc 
Networks

Ajay Shah, Hitesh Gupta, 
Mukesh Baghel

Computer 
Science

25-28

10 “E-Governance Initiatives in Gujarat- A Case Study” Prof. Priyank Gokani, 
Prof. Dr. H. N. Pandya

Computer 
Science

29-30

11 Impact of Carpet Weaving Activity on Rural Poor: (A 
case study on migrated weavers’ households in West 
Bengal)

Chittaranjan Das,Dr. 
Swarup Kumar Jana

Economics 31-33

12 Role of Finance Commision in Fiscal Transfers in India Prof. P. Dhiraviyam Economics 34-37

13 Human Resource Practices in Banks Some Myths and 
Realities

 Dr. K.Kaliyamurthy,**Mrs. 
J. Shymala Devi

Economics 38-41

14 Employer-Employee Relationship In Co-Operation Dr. Rohit N. Desai Economics 42-43

15 Industrialization And Sustainable Development Pallavi C. Vyas Economics 44-46

16 Impact Of Teacher Absenteeism On The Quality Of 
Education At Government Elementary Schools

Dr. Praveena, K. B Education 47-49

17 Relevance of Remote Sensing and GIS in Water 
Resoureces Engineering

Kaushikkumar R. Mayani, 
V. M. Patel

Engineering 50-51

18 Optimization of the Irrigation water Efficiency Kiran R.Shah, 
PROF.A.I.Lalani

Engineering 52-54

19 Corporate Social Responsibility- An Analytical Case 
Study

Soheli Ghose Finance 55-57

20 The story of colour Kashyap Parikh Fine Arts 58-59

21 Impact of Dietary Intake of Pregnant Women on 
Neonatal Outcome in North Chennai

Sudha S Home Science 60-62

22 Some Initiatives of Rural Development through Rural 
Tourism and Mgnreg

Prof. D. Gunaseelan Hotel 
Management

63-66

23 Innovative Methods in English Language Teaching K.Rajkumar, Dr.P.Nagaraj Literature 67-69



24 Leadership in Management Dr.A.Jayakumar 
K.Kalaiselvi

Management 70-72

25 Leadership Styles in Organizations an Empirical Study Dr.S.Saraswathi Management 73-75

26 A Study of Job Stress Among Working Women in 
Government & Non Government Organization

Hetal M. Patoliya Management 76-77

27 Achievement Evaluation Of Regional Rural Banks In 
India

Bind Kumar Tiwary Management 78-81

28 Human Factors to Minimize the Human Error and 
Improving Patient Safety

Sanjay Saproo,Dr. 
Sanjeev Bansal,Dr. Amit 
Kumar Pandey

Management 82-86

29 Wealth Maximization in TATA Power Company Limited – 
An Empirical Study

R.Muruga Ganesh, 
Dr.A.Somu

Management 87-89

30 An Issues In Carbon Accounting Practices In India Mr. Akhilesh N Shukla Management 90-92

31 Motivation Of Employees In Public And Private 
Educational Institutions

T. Srinivasarao, Dr.S. 
Teki(Doms) ,Dr. M. 
Venkatasubba Reddy

Management 93-95

32 The Gap Analysis Of Hospitality Services: A Case Study   Dr. N. Ramanjaneyalu,  
Mr. Kiran Koppad

Management 96-100

33 Causes Of Stress And Affect Of Stress Indicators On 
Level Of Stress Among The Women Employees In It 
Sector

 Sathyapriya.J,Dr.P.Amuth
alakshmi, B.Aparna

Management 101-105

34 Social Marketing Effect on Knowledge and change 
in Attitude for prevention of STI/HIV/AIDS among 
Trucker’s in Odisha

Mr. Prasanta Kumar 
Parida

Marketing 106-107

35 Rate Pressure Product In Type 2 Diabetic Cardiac 
Autonomic Neuropathy

Dr Rishu Segan MEDICAL 
SCIENCE

108-109

36 Evaluation of rapid precurarisation technique using 
Rocuronium and Atracurium

Dr. Kalyani S. Konday, Dr. 
Daisy V. Jokhi

Medical 
Science

110-113

37 Prevalence Of Subclinical Thyroid Dysfunction In 
General Population: Focus On Tsh Co-Relation With 
Bmi

Dr. Kalyan Gaud, Ms. 
Shilpa Jaiswal

Medical 
Science

114-115

38 Static Sphere Of Dust Of Uniform Density Using 
Isotropic Line Element

Dr.M.A.Gaikwad Science 116-117

39 Role of Political Parties in Urban Development Dr. N.M. Sali Social Science 118-119

40 Home range and habitat selection of Grey francolin 
(Francolinus francolinus) using radiotelemetry.

Sarita Rana Zoology 120-122



Volume : 1 | Issue : 11 | August 2012 ISSN - 2249-555X

INDIAN JOURNAL OF APPLIED RESEARCH  X 1 

Research Paper

* Lecturer, PG and Research Department of chemistry, Government College for Women (Autonomous), Kumbakonam

** Head & Associate professor, PG and Research Dept. of chemistry, Government College for Women (Autonomous), Kumbakonam

Chemistry

Antibacterial activity of Bauhinia tomentosa 
Linn
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The fresh flowers of Bauhinia tomentosa Linn belongs to Caesalpinioideae family have been found to contain Quercetin 
-3-O-rutinoside. The structure of the compounds have been ascertained by paper chromatography ,UV,C13 NMR spectral 
values. The glycoside isolated from the flowers of Bauhinia tomentosa showed highest antibacterial activity against 
Staphylococcus aureus and Escherichia coli.

ABSTRACT
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1. Introduction :
The use of medicinal plants as a source for relief from illness 
can be traced back over five millennia to written documents of 
the early civilization in India. Chemical substances ,which are 
capable of inhibiting the growth or causing the death of patho-
genic microorganism without affecting the normal tissues of 
the host are termed antimicrobials.1

Many plants and their isolates have been constantly screened 
for their possible antimicrobial activity2, 3 . Extracts of various 
medicinal plants containing flavonoids have been reported to 
possess antimicrobial activity4. The mechanism of antimicro-
bial activity action of the flavonoids by inhibition of respiration 
and reproduction of microbes has been proved by Pawers5. 
The antibacterial activity of isoflavonoids and flavonoids 6 
and glycosides of Luteolin and Apigenin has been reported 
7. Quercetin has been to inhibit vireses and bacteria8. The 
root and rhizome oils of Kaempheria galangal showed activity 
against S.aureus and E.coli 9.During the present investiga-
tion the antibacterial activity of the flavonoid glycoside iso-
lated from Bauhinia tomentosa has been evaluated against 
Styphylococcus aureus and E.coli.

2. Experimental:
2.1 Extraction and fractionation
The fresh flower petals (2 kg) of Bauhinia tomentosa collect-
ed at Kumbakonam of Thanjavur district during the month of 
December. They were extracted with 85% methanol(5X500 
ml). The combined alcoholic extract was concentrated in 
vacuo 	 and the aqueous extract was successively fraction-
ated with benzene (3X250 ml) peroxide free ether (2X250 ml) 
and EtOAc (8X250 ml). Only EtOAc fraction was taken up for 
study. This Et2O fraction yielded Quercetin and EtOAc frac-
tion yielded Quercetin-3-O-rutinoside.

2.2 Characterization:
Quercetin : Yellow solid, M.p 313-350 ْ C. In UV spectroscopy it 
had λmax MeOH 255,269,370; +NaOMe 247,306,420;+AlCl3 
272,304,333,460;AlCl3-HCl 264,303,358,426;+NaOAc 
276,329,390 and NaOAc-H3O3 261,303,388. The 100 MHz 
C13 NMR spectral values are represented in Tab 1.3 .It’s Rf 
values are listed in Tab1.2. It was identified as Quercetin and 
the identity was confirmed by mixed PC. 

Quercetin-3-O-rutinoside (Rutin); Yellow solid M.p 188-
189ْ C. It had λmax MeOH 254,268 sh,300sh,358;+NaOMe 
272,332sh,410;+Alcl3275,303 sh,433; AlCl3-HCl 268,303 

sh,364,399;+NaOAc 277,334 sh 93; +NaOAc-H3BO3 
267,298sh ,387nm. It’s Rf values are represented in Tab 1.1 
&1.2. The C13 NMR spectral values are illustrated in Table 
1.3.

2.3 Hydrolysis of the glycoside
The glycoside was dissolved in hot aq. MeOH (5ml 50%) and 
an equal volume of H2SO4 (7%) was added. It was refluxed 
at 100 ْ C . The excess alcohol was distilled in vacco and 
extracted with Et2O. The resulting yellow solid was similar 
to there for free aglygon described earlier. The filtrate after 
removal of aglycone was neutralized with BaCO3. Their Rf 
values are illustrated in Table1.2.

Quercetin-3-O-rutinoside

Table 1.1
Rf (x100)values of the G1 from the yellow flowers of Bauhinia 
tomentosa(whatman No.1 Ascending,30 )

Compound
Developing Solvents

A B C D E F G H
Glycoside 32 43 52 62 67 53 51 76
Aglycone from G1 
(complete hydrolysis) - - 04 16 39 85 44 47

Quercetin authentic - - 04 16 40 85 44 47
Glycoside from
(Partial Hydrolysis) 3 7 22 34 59 60 57 67

Quercetin-3-O-rutinoside 3 7 22 34 59 60 57 67

*Solvent Keys
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A= H2O, B= 5%aq.HOAc, C =15%aq.HOAc,D=30%aq.
HOac,E=60%aq.HOac,F=n.BuOH;H2O=4:1:5(Upper phase), 
G=Phenol Saturated with water
H= HOAc:con.HCL:H2O=30:3:10
G1=Quercetin-3-O-rutinoside

Table 1.2
Rf (X100) values of the sugar from the G1 from the flower of 
Bauhinia tomentosa (Whatman No:1, Ascending, 30+-2 )

Compound Developing solvent
F G H I J

Sugar from G1 18 38 37 - 25
Glucose authentic 17 38 37 - 24

Sugar from G1 34 58 58 55 -
Rhamnose authentic 34 58 59 55 -
J=nBuOH: Benzene: Pyridine: H2O=5:1:3:3

Spray reagent : Aniline hydrogen phthalate.

G1-Quercetin-3-O-rutinoside

Table 1.3
13C- NMR spectral data and their assignment for the agly-

cone and glycoside G1 from the yellow flowers of Bauhinia tomentosa

Compound C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10
Rhamnetin (from Literature (δ) ppm) 146.35 135.81 175.66 160.98 98.47 164.0 93.55 156.54 103.25
Glycoside G1 (δ ppm) 156.59 133.27 177.34 161.19 99.70 164.16 93.60 156.41 103.95
Rhamnetin 3-O- rutinoside from literature (δ ppm) 156.6 133. 6 177.67 161.53 99.05 164.46 94.13 156.80 104.35

Compound C-1’ C-2’ C-3’ C-4’ C-5’ C-6’
Quercetin 
(from Literature 
(δ) ppm)

122.22 115.11 144.81 147.37 115.45 120.32

Glycoside G1
(δ ppm) 122.15 115.53 144.41 148.41 116.25 121.57

Quercetin- 
3-O- rutinoside 
from literature 
(δ ppm)

121.38 115.57 147.22 149.13 116.59 121.61

Compound C-1” C-2” C-3” C-4” C-5” C-6”
Glycoside G1
δ ppm 101.17 74.05 75.88 76.4 70.35 66.98

Glucose from 
literature 
δ ppm

101.5 74.2 76.1 76.8 70.4 67.1

Compound C-1”‘ C-2”‘ C-3”‘ C-4”‘ C-5”‘ C-6”‘
Glycoside G1
δ ppm 100.73 74.05 71.83 70.54 68.2 17.71

Rhamnose 
from literature 
δ ppm

100.5 74.2 72.2 70.8 68.2 17.5

3. Antibacterial activity of Quercetin-3-O-rutinoside
3.1.Disc diffusion method 10 .
Yellow solid namely Quercetin-3-O-rutinoside was examined 
for antibacterial efficiency.

The culture was maintained on slants consisting of nutrient.
The test solution was prepared by dissolving 250mg of each 
extract separately in 5ml of Sterile Dimethyl formamide(DMF).

Nutrient agar medium was prepared and sterilized by auto-
clave . They poured into sterile petridishes to a uniform depth 
of 40mm and allowed to solidify at room temperature. After, 
the test organism were inoculated with in a bacterial cul-
ture. Thus provide the uniform surface growth of bacterium 
. The the sterile filter paper (6mm) containing sample were 
immersed in test extract and placed over the solidified agar 
in such a way that there is no overlapping of zone of inhibi-
tion11. The organism inoculated petridishes were incubated 
at 37 ْ C for 48 hours. After incubation the zone of inhibition 

produced by the sample with different organism were meas-
ured and recorded immediately using a zone reader 12. 

Table.1.4
Antibacterial activity of Quercetin-3-O-rutinoside

Drug Concentration
Microorganism used
S.aureus % of 

inhibition E.coli % of 
inhibition 

S1 2mg/ml 
(Penicillin) 19mm 100 - -

S2 2mg/ml (Nor-
floxacin) - - 21mm 100

G1 100μg
200μg

16mm
7mm

84.2
36.85

16mm
7mm

76.2
33.34

4 . Results and Discussion : 
The isolated compound namely Quercetin -3-O-rutinoside 
was screened for their antibacterial activity at two different 
concentrations (100,200 μg) against the gram positive or-
ganism S.aureus amd gram negative organism E.coli. Tab 
1.4 shows the inhibition along with their % of inhibition of the 
growth of the organism used by comparing them with the 
standard antibiotic namely Penicillin against the S.aurus and 
Norfloxacin against E.coli. The % of inhibition was calculated 
by considering 100% inhibition of the standard drugs.

The drug Quercetin -3-O-rutinoside effectively inhibits the 
S.aureus by 84.2% at 100μg and a minimum inhibition of 
about 36.5% at 200μg concentration. The same the drug 
shows a maximum inhibition in the growth of the E.coli by 
76.2% at its lower concentration (100μg) and less inhibition 
(33.4%) at higher concentration. Results observed implies the 
bacteriostatic effect of Quercetin-3-O-rutinoside against both 
the gram positive organism at its lower concentration itself. 

5. Conclusion 
The flowers of Bauhinia tomentosa were found to contain 
Quercetin and its glycoside Quercetin-3-O-rutinoside. The 
structures of the compounds have been ascertained by 
chemical reactions, paper chromatographic and UV,C13NMR 
spectroscopic values. The result observed in the present 
study indicates the bacteriostatic activity of Quercetin-3-O-
rutinoside was a dose dependent one. This conclusion is sup-
ported by many of the earlier reports. Which suggests that 
the flavonoid glycoside exhibit selective toxicity against mi-
croorganisms.REFERENCES
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