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                                                                  Summary                

The antibacterial activity of the fatty acid methyl esters from synthesis of Sesbania 
rostrata Seed by In-Situ Transesterification reaction was evaluated at two different 
concentrations by the agar well diffusion method. The synthesis of fatty acid methyl 
esters Sesbania rostrata Seed was most active against Pseudomonas pseudoalcaligenes. 
The synthesis of fatty acid methyl esters Sesbania rostrata Seed was more active against 
Gram-negative bacteria as compared to Gram-positive. The results obtained indicated 
that fatty acid methyl esters Sesbania rostrata Seed different antimicrobial activity. 
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Introduction 
 

Microbial promoted infectious diseases are a major public health issue worldwide. 
Among other, these include infection by antibiotic-resistant microorganisms, which are 
considered very problematic since only few antibiotics currently available are effective 
against resistant microbial strains [1-3]. One of the most promising classes of antibiotics 
is inhibitors of bacteria cell wall synthesis, which are largely based on different classes of 
synthetic products [4]. Therefore, there is great interest in finding new classes of 
synthetic products that may be effective against antibiotic-resistant bacteria. Although 
extremely effective, antibiotics are able to induce resistance in bacteria. For 450 years, 
bacterial resistance has been the main factor responsible for the increase of morbidity, 
mortality and health care costs of bacterial infections. This bacterial defense mechanism 
is widely present in bacteria (e.g. Pseudomonas, Klebsiella, Enterobacter, Acinetobacter, 
Salmonella, Staphylococcus, Enterococcus and Streptococcus) and became a world 
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health problem worsened by developments in human, animal and plant transportation 
(9).Also, tuberculosis promoted by Mycobacterium tuberculosis is a major cause of 
mortality. It is estimated that about 2 billion people are currently infected with M. 
tuberculosis. The number of infections by M. tuberculosis appear to be increasing, due to 
co-infection with HIV and the emergence of multiple drug resistant Mycobacterium 
strains [5, 6]. Although several drugs for the treatment of tuberculosis are available, it is a 
long-term therapy (6 months), which very frequently present side effects. Therefore, there 
is an urgent need for new anti-tuberculosis drugs that must be effective, less toxic and 
promote a short period of treatment [7,8]. 
     This paper reports the first attempt to study the antimicrobial activity of fatty acid 
methyl esters from synthesis of Sesbania rostrata Seed by In-Situ Transesterification 
reaction was evaluated for the potential antibacterial property. The selection of these fatty 
acid methyl esters from synthesis of Sesbania rostrata Seed for evaluation was based on 
its traditional usage. Fatty acid methyl esters from synthesis of Sesbania rostrata Seed by 
In-situ transesterification seed powder is extracted with alcohol where alcohol acts as a 
solvent as well as reactant. This process reduces the cost of final product as this process 
has less number of unit operations. The study synthesis of fatty acid methyl esters 
Sesbania rostrata Seed was more active against Gram-negative bacteria as compared to 
Gram-positive was evaluated at two different concentrations by the agar well diffusion 
method. 
 
                                                                   
                                                         Materials and Methods 
 
Chemicals  
 
Methanol, ethanol, KOH, Sesbania rostrata Seed, Fatty acid methyl ester, etc. 
 
Synthesis of Sesbania rostrata fatty acid methyl ester (SRFAME):-  
 
The seeds of Sesbania rostrata collected, cleaned and dried. The seeds are then grinded to 
fine powder by using heavy duty electric mixer of high rpm. Ten grams of seed powder 
was used as a starting material. It was mixed with mixture of Methanol and Ethanol.  The 
in-situ transesterification with continuous stirring was carried out by adjusting 300 rpm 
oscillations. The heat is given by hot plate by keeping at 800 C for about 45 minutes. The 
solid cake and mother liquor were separated by vacuums filtration. A rotary evaporator 
was used for separation of solvent. The oil fraction separates at 800C. The oil content was 
preserved in airtight containers and used for further analysis. The moisture content of dry 
seed powder and oil extracted by reactive extraction was obtained by Karl Fischer 
Titrator, µaquacal100, manufactured by Analab Scientific Instruments Pvt. Ltd. During 
in-situ transesterification various concentrations of potassium hydroxide were used as a 
catalyst along with the mixture of alcohols. The reaction time was finalized for optimum 
yield is 45 minutes. The reaction was carried out at different temperatures. The 
temperature 800C will give maximum yield where as the oil was also separated at 800C 
by rotary evaporator. The water quantity will also affect the rate of reaction considerably. 
Increase of aqueous medium will reduce the yield of reactive extraction. The observed 
yield is maximum without addition of water the separation of various components was 
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studied by Thin layer Chromatography. The best solvent for separation was found to be 
Acetic Acid, Pet. Ether and Ethanol with volume ratio 0.75: 7.25: 2.00. The silica gel 
suspended in chloroform and a pinch of plaster of pairs was used for preparation of 
Chromatography plate. The spots were observed on chromatogram by keeping dry 
developed plate in iodine chamber. The areas of pick were calculated by usual gas 
chromatograms Capillary column (DB wax 70) by chemito (GC 1000SIMDIS) 
instruments The present (%) monoglycerides, Fatty acid methyl ester, diglycerides 
Triglycerides, free fatty acids compounds was determined percent (%) yield 
 
Reaction:  
 

HO

OH

HO

GlycerolO

O

O

triglycerides

O

O

R

O
R

R
        in-situ 
transesterification
            
        reaction

O OH3C

R

fatty acid methyl esters

3 +

 
 
 
Microorganisms Tested 
 
The bacterial strains used to assess the antibacterial properties of fatty acid methyl esters 
Sesbania rostrata Seed of included six Gram-positive and nine Gram-negative bacteria 
(Table 1). The investigated microbial strains were obtained from standard Laboratory, 
Pune, India. The organisms were maintained on nutrient agar (Hi Media, India) slope at 
4ºC and sub-cultured before use. The bacteria studied are clinically important ones 
causing several infections and it is essential to overcome them through some active 
therapeutic agents. 
 
Determination of Antibacterial Assay 
 
Antibacterial Activity of the fatty acid methyl esters from synthesis of Sesbania rostrata 
Seed was studied against ten bacterial strains by the agar well diffusion method (15). 
Mueller Hinton agar no. 2 (Hi Media, India) was used as the bacteriological medium. The 
fatty acid methyl esters from synthesis of Sesbania rostrata Seed were diluted in 100% 
dimethylsulphoxide (DMSO) at the concentrations of 5 mg/mL and 2.5 mg/mL. The 
antibacterial activity was evaluated at two different concentrations viz. 500 µg/ well and 
250 µg/ well. The Mueller Hinton agar was melted and cooled to 48 - 50ºC and a 
standardized inoculum (1.5×108 CFU/mL, 0.5 McFarland) was then added aseptically to 
the molten agar and poured into sterile Petri dishes to give a solid plate. Wells were 
prepared in the seeded agar plates. The test compound (100 µl) was introduced in the well 
(8.5 mm). The plates were incubated overnight at 37ºC. The antimicrobial spectrum of 
the extract was determined for the bacterial species in terms of zone sizes around each 
well. The experiment was performed three times to minimize the error and the mean 
values are presented. 
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Results 

 

Table 1. Antibacterial activity of fatty acid methyl esters from synthesis of Sesbania 
rostrata Seed by agar well diffusion method. 

 
                                                                                      Inhibition Zone (mm)* 

                             Microorganisms                                 FAME of Sesbania rostrata Seed  
                                                                                         (5 mg/mL)               (2.5 mg/mL) 
Bacillus cereus (ATCC 11778)                                             14                               12 
Enterobacter aerogenes (ATCC 13048)                               18                               15 
Staphylococcus aureus (ATCC 25923)                                 14                               11 
Alcaligenes fecalis (ATCC 8750)                                          19                               16 
Pseudomonas aeruginosa (ATCC 27853)                            13                                10 
Micrococcus flavus (ATCC 10240)                                       -                                    - 
Pseudomonas pseudoalcaligenes (ATCC 17440)                 22                                20 
Staphylococcus epidermidis (ATCC 12228)                         14                                11 
Salmonella typhimurium (ATCC 23564)                              16                                12 
Staphylococcus subflava (NCIM 2178)                                10                                  8 
Bacillus subtilis (ATCC 6633)                                               -                                   - 
Klebsiella pneumoniae (NCIM 2719)                                   18                                 16 
Proteus vulgaris (NCTC 8313)                                             18                                 15 
Proteus mirabilis (NCIM 2241)                                             9                                  - 
Pseudomonas testosteroni (NCIM 5098)                              17                                 14 
*: values include cup borer diameter (8.5 mm) and are mean of three replicates. 
           

 
Discussion 

The antibacterial activity of the fatty acid methyl esters from synthesis of Sesbania 
rostrata Seed was determined against fifteen bacterial strains which is reported in Table1. 
The antibacterial activity was observed to be in dose dependent manner i.e. 5 mg/mL 
showed more level of activity than 2.5 mg/mL against all the tested microorganisms. 
Gram-positive bacteria, B. subtilis and M. flavus were most resistant strains. Gram-
negative bacteria P. mirabilis showed antibacterial activity at only one concentration i.e. 
5 mg/mL. The Antibacterial activity of fatty acid methyl esters from synthesis of 
Sesbania rostrata Seed was most active against P. pseudoalcaligenes in comparison to all 
the microorganisms tested. Gram-negative bacteria were more susceptible to the 
Antibacterial activity of fatty acid methyl esters from than Gram-positive bacteria which 
contradict the previous reports that fatty acid methyl esters are more active against Gram-
positive bacteria than Gram-negative bacteria. It is therefore theorized that Gram-positive 
bacteria are more susceptible than Gram-negative bacteria due to the differences in their 
cell wall structure. Gram-negative organisms are considered to be more resistant due to 
their outer membrane acting as a barrier to many environmental substances, including 
antibiotics.  
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However, the results from this study reveals that the fatty acid methyl esters from 
synthesis of Sesbania rostrata Seed with significant antibacterial property which enables 
the fatty acid methyl esters from synthesis of Sesbania rostrata Seed to overcome the 
barrier in Gram-negative cell wall In addition, these results form a good basis for 
selection of the fatty acid methyl esters from synthesis of Sesbania rostrata Seed for 
further pharmacological investigation. The results of the present study supports the 
folkloric usage of the studied fatty acid methyl esters from synthesis of Sesbania rostrata 
Seed and suggests that the fatty acid methyl esters from synthesis of Sesbania rostrata 
Seed with antibacterial properties that can be used as antimicrobial agents in new drugs 
for the therapy of infectious diseases caused by pathogens.  
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