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ABSTRACT  
 
Murraya koenigii L. (M.koenigii) is a spice herb and a medicinal plant, well known for its numerous biological activities. In the present research 
work, different solvent fractions from shoots of M.koenigii were analyzed for their antimicrobial activity alongwith FTIR spectroscopy. The 
antimicrobial activity of different M.koenigii shoot fractions was checked against different standard bacterial strains namely Escherichia coli (E.coli), 
Staphylococcus aureus (S. aureus), Pseudomonas aeruginosa (P. aeruginosa), Salmonella typhi (S. typhi), Bacillus cereus (B. cereus), and Klebsiella 
pneumoniae (K. pneumoniae) alongwith antifungal activity against Candida albicans (C. albicans) respectively. Among all the tested solvent 
fractions (n-hexane, ethyl acetate, butanol, chloroform and water) chloroform fraction resulted maximum potent inhibitory effect against B. cereus 
and K. pneumoniae with maximum zones of inhibition, 15.5mm and 15.0mm alongwith inhibition zone of 12.75mm diameter against C. albicans 
respectively. The phytochemical analysis of M.koenigii solvent fractions showed the presence of alkanes, amines, phenols and carboxylic acid by 
using FTIR spectroscopy. FTIR spectroscopy revealed the presence of highest phytochemical contents in chloroform fraction among all the tested 
fractions that is directly related to antimicrobial activity. Only the chloroform fraction had highest antimicrobial activity with maximum 
phytochemicals, further investigation needed to ascertain its safety and use in drug development. 
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INTRODUCTION 
 
Medicinal Plants are an important source for material that is rich 
with anti-infectious agents. They showed different 
pharmacological activities that are due to the presence of 
different bioactive compounds in botanical material. Medicinal 
plants have been used in the treatment of different infectious 
diseases for thousands of years1. As medicinal plants are well 
known natural healing source for various animal diseases since 
antiquity. Different studies have been shown that these bioactive 
compounds such as phenols, flavonoids, terpenoids, alkaloids 
long chain fatty acids, polysaccharides are responsible for their 
potent pharmacological activities. Presence of potent biological 
phytochemicals, medicinal plants emerged as a new source for 
natural drugs against different animal diseases that mostly 
caused due to fungi, bacteria and viruses2, 3. An interesting 
emphasis in research of synthetic medicines has been reborn in 
drug development but due to the fact of synthetic drugs are 
potentially toxic and are not free from side effects for host 
organisms, medicinal plant are now considered as potential and 
ideal source for drug development. This has argued the scientists 
all over the world for novel therapeutic agents and the biological 
evaluation of efficacy of the natural plant products as substitute 
for chemical therapeutic agents4. Furthermore, natural products 
either pure compound or standardized plant extracts, fractions 
provide unlimited opportunities for the development of new 
drugs due to unmatched chemical diversity.  
 
Due to the presence of various primary and secondary 
metabolites known as phytochemicals in plants they are famous 
for their antimicrobial activity against harmful bacterial and 
fungal strains5. Their broad spectrum inhibitory activity against 

the pathogenic fungi and bacteria has been investigated6. 
Quantities of anti-infectious compounds in the target sample 
responsible for action against disease pathogen to a specific 
spectrum. Presence of high quantity of compound in the sample 
results in broad spectrum of result against pathogens. The 
quantity of responsible anti-infectious compounds in plant 
extracts, fractions and pure drug has been quantified by using 
different hi-tech instrument such as FTIR, HPLC, GC-MS, LC-
MS etc in many studies7-9. Among all these techniques Fourier 
transform infrared spectrometer (FTIR) is a physio-chemical 
analytical technique mostly used to determine the structure of 
unknown composition of sample with intensity of absorption 
spectra related to contents of mixture10, 11. IR spectra of plant 
samples help in detecting the minor changes in metabolites12, 13 
alongwith the chemical composition of plant extract that is 
effective against different bacterial and fungal disorders. 
 
Murraya koenigii (M.koenigii, curry leaf plant), is an important 
medicinal plant used as a spice due to its characteristic aroma 
and flavor14. Numerous biologically important activities of 
M.koenigii have been reported such as anti-diabetic, anti-
oxidant, anti-dysenteric, hypoglycemic, anti-carcinogenic and 
anti-microbial activities5, 15.Antimicrobial activity has been 
reported due to biologically active carbazole alkaloids16. Leaves 
of M.koenigii contains alkaloids, β-carotene, tocopherol and 
lutein15. In the current study, shoot extract of M.koenigii was 
used against fungal strain C. albicans and bacterial strains such 
as E. coli, S. typhi, S. aureus, B. cereus, P. aeruginosa and K. 
pneumoniae. Moreover, FTIR analysis was done of different 
solvent fractions for the identification of phytochemicals.  
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MATERIALS AND METHODS 
 
Chemicals 
 
All chemicals used in this study were of analytical grades. 
Solvents for fractionation were of Merck, Germany, 
antibacterial and antifungal media of Oxide, Thermo fisher, UK 
and all bacterial and fungal strains were obtained from ATCC.  
 
Extraction and Fractionation of Plant Material 
 
Shoots of M.koenigii were collected from Soon Skaser Vally, 
Punjab, Pakistan. The fresh M.koenigii shoots were collected, 
dried under shade and grinded into fine powder. About 20 grams 
of dried M.koenigii shoots were extracted by using 80% 
methanol in 250 mL flasks by using orbital shaker at a speed of 
200 rpm for 6 hours. Extracts were filtered by using Whatman 
no.1 filter paper and solvent was removed from extract under 
reduced pressure at a temperature of about 40°C by using rotary 
evaporator (Heidolph, Germany) and vacuum pump (V700, H-
9230, BUCHI, Switzerland) connected with refrigerated 
circulator (DLSB 5/20, ZGSI, China). For fractionation, 40 
grams of crude methanol extract was dispensed in 500 mL of 
distilled water in separating funnel and partitioned by using 500 
mL of n-hexane, chloroform, ethyl acetate and butanol 
successively. At the end, aqueous fraction was successively 
collected separately. This partitioning was done thrice for each 
solvent with total of 1.5 liter/solvent. Partitioned solvent 
fractions (n-hexane, chloroform, ethyl acetate and butanol) were 
concentrated under reduced pressure and temperature. All 
fractions were dried and stored at – 80°C prior to use for further 
analysis. 
 
ANTIMICROBIAL POTENTIAL 
 
Antimicrobial Susceptibility Assay 
 
Six test bacterial strains such as E. coli ATCC25922, S. typhi 
ATCC14028, S. aureus ATCC2921, B. cereus ATCC11778, P. 
aeruginosa ATCC278533 and K. pneumoniae ATCC10031 and 
one fungal strain C. albicans ATCC14053 were used. For 
fungus, SDA (Sabouraud Dextrose Agar) and for bacteria NA 
(Nutrient Agar) were used as growth medium. For antimicrobial 
activity SDS (65gm/1000 mL) and nutrient agar 
(75gm/1000mL) dissolved and sterilized. 
Different fractions of M.koenigii shoots were evaluated for their 
antibacterial and antifungal activities by using disc diffusion 
assay17, 18. The dried fractions (1700µg) were dissolved in 10% 
DMSO (w/v). Sterile discs (10mm) were placed on the surface 
of medium in petri plates aseptically and loaded with a volume 
of 30μl (56.66µg/µL) of different fractions was loaded on discs 
along with tetracycline as positive control and 10% DMSO as 
negative control respectively, incubated at 37°C for 24 hours in 
an incubator (Memmert). 
 
The experiment was performed in triplicate and antimicrobial 
activity of each solvent fraction was recorded, based on the zone 
of inhibition of bacterial and fungal growth by the fractions at 
the end of incubation period. All results were recorded in the 
form of zone of inhibition with diameter in mm and graphed. 
 
FOURIER TRANSFORM INFRARED SPECTROSCOPY 
ANALYSIS 
 
Different solvent fractions of M.koenigii shoots that showed 
antimicrobial (antibacterial & antifungal) activity were analyzed 
through FTIR for the identification of fraction contents. Small 
amount of all M.koenigii solvent fractions (5mg) was taken in 
mortar and pestle, grinded with potassium bromide (2.5mg) and 

filled into micro-cup of 2mm of internal diameter and loaded 
into FTIR at room temperature. All M.koenigii shoot fractions 
were scanned in the range of 700 and 3000cm-1 using Fourier 
transform infrared spectrometer (Schimadzu, Japan). The data 
obtained from IR spectra compared with reference chart to 
identify functional groups in the tested fractions and arranged in 
tabular form19.  
 
STATISTICAL ANALYSIS 
 
All the data obtained was analyzed statistically and expressed as 
mean standard deviation wherever necessary19. 
 
RESULTS AND DISCUSSION 
 
Antibacterial and antifungal activities of different solvet fraction 
of M.koenigii shoots are represented in the table 1. Results 
indicated that all tested M.koenigii shoot fractions showed 
potent antibacterial activity similar to that of standard against all 
tested microorganisms. Hexane M.koenigii shoot fraction was 
found least effective against E. coli, S. aureus, P. aeruginosa 
while more effective against S. typhi and B. cereus. Chloroform 
M.koenigii shoot fraction showed moderate inhibition agains E. 
coli, S. aureus, P. aeruginosa while showed potent inhibition 
against B. cereus and K. pneumoniae with zone of inhibition of 
15.5±0.02 respectively. Similaraly ethyl acetat, butanol and 
water M.koenigii shoot fractions showed moderated inhibition of 
becterial strains such as E. coli, S. aureus, P. aeruginosa, S. 
typhi, B. cereus and K. pneumoniae. All tested M.koenigii shoot 
fractions were found inhibitory against C. albicans moderatly. 
 
M.koenigii chloroform fraction showed maximum becterial and 
fungal inhibition aginst all tested strains with maximum zone of 
inhibition (Table1; Figure 6). Our results are in agreement with 
previous findings in which different solvent fractions from 
Bulbine natalensis Tuber  against different gram negative and 
gram positive bacteria and fungal strains showed potent 
becterial and fungal inhibition20. Chloroform fraction from dried 
pulverized Cryptolepis sanguinolenta roots showed highest 
inhibition against different clinical isolates and standerd ATCC 
bacterial strains21. 
 
Detection of Bioactive Compounds through FTIR Spectrum 
 
Different solvent fraction including hexane, chloroform, ethyl 
acetate, butanol and water fractions from M.koenigii, chloroform 
shoot fraction showed maximum organic compounds (Table 2) 
through FTIR spectrum based on the detection of various 
functional groups. After screening, presence of functional 
groups like amines, organic hydrocarbons, alkyl halides, 
alcohols, phenols, silane and carboxylic acids proved medicinal 
importance of M. koenigii particularly in the area of antibiotics. 
Different predominant functional groups namely O–H, C–N, 
C−C, N–H, C–H and C═O were detected by different FTIR 
spectrums. M.koenigii plant is famous not only for its 
characteristic aroma but also its medicinal value 22. This plant is 
rich source of carbazole alkaloids9, 16, 23. 
 
FTIR Screening of M.koenigii Shoot Fractions 
 
All tested solvent fractions of M.koenigii shoots were analyzed 
through FTIR, data obtained from different spectrums showed 
the presence of various compounds in the tested fractions. 
According to FTIR analysis, the hexane fraction showed 
different characteristic absorption bands in the range of 513 cm-1 
- 3388.98 cm-1. Hexane fraction spectrum showed the 
characteristic absorption bands at 513.07 cm-1 - 742.59 cm-1 
represented the presence of carboxylic acids and alkyl halides. 
Absorption spectra at 1635.64 cm-1, 1290.38 cm-1 and 1058.92 



Asif Saleem et al. Int. Res. J. Pharm. 2016, 7 (4) 

32 

cm-1 were associated with the presence of amines and aliphatic 
amines while broad shaped band with moderate intensity at 
1718.58 cm-1 showed presence of carbonyls. The characteristic 
absorption band at 2926.01 cm-1 and 2858.51 cm-1 indicating the 
presence of alkanes with absorption band at 3388.98 cm-1 

revealed the presence of alcohols and phenols in the tested 
hexane fraction (Table 2; Figure 1).  
 
Chloroform M.koenigii shoot fraction results various absorption 
bands from that ranges from 567.07 cm-1 to 3369.64 cm-1 

indicating the presence of various potent compounds. Initial 
characteristic absorption spectra at 567.07 cm-1 showed the 
presence of alkyl halides while carboxylic acids were indicated 
at two absorption spectra (725.23 cm-1 & 82.39 cm-1) 
respectively. Absorption at 1035.77 cm-1 to 1219.01 cm-1 

showed the presence of aliphatic amines while absorbance at 
1448.54 cm-1 indicating aromatics respectively. Absorption band 
at 1608.63 cm-1 showed N-H amines with carbonyls at 1712.79 
cm-1 absorption band while absorption bands at 2862.36 cm-1 to 
2931.80 cm-1 indicated the presence of alkanes in the tested 
fraction. Last two absorption bands at 3348.42 cm-1 and 3369.64 
cm-1 showed the presence of amines, amides, alcohols and 
phenols respectively (Table 2 & Figure 2).  
 
Ethyl acetate fraction of M.koenigii shoots showed absorption 
bands from 553.27 cm-1 to 3414.00 cm-1 that resulted the 

presence of different compounds. Absorption band at 553.57 
cm-1 was associated with the presence of alkyl halides while a 
broad shaped absorption bands with moderate intensity at 
1035.77 cm-1 to 1215.15 cm-1 indicated the presence of aliphatic 
amines respectively. The characteristic absorption bands at 
1381.033 cm-1 to 1705.07 cm-1 showed the presence of alkanes, 
amines and carbonyl compounds. Absorption band at 2333.87 
cm-1 to 2935.66 cm-1 resulted the presence of silicon and alkanes 
in ethyl acetate fraction. Two absorption bands at 3277.06 cm-1 
and 3414.00 cm-1 indicated the presence of alcohols and phenols 
due to O−H stretching (Table 2; Figure 3). 
 

Different absorption bands from 432.05 cm-1 to 3369.74 cm-1 

were resulted from butanol M.koenigii shoot fraction showed the 
presence of different compounds. Characteristic absorption 
bands at 423.05 cm-1 to 1045.42 cm-1 showed the presence of 

alkyl halides and aliphatic amines while absorption bands at 
1247.94 cm-1 to 1622.13 cm-1 showed the presence of aliphatic 
amines, alkanes and amines respectively. Other characteristics 
absorption bands at 2345.44 cm-1 to 2954.95 cm-1 represented 
the presence of silane silicon and alkanes while absorption 
bands at 3263.56 cm-1 to 3369.64 cm-1 showed amines, amides, 
alcohols and phenols respectively in butanol fraction (Table 2, 
Figure 4).  
 
As other solvent fraction were analyzed by FTIR, water fraction 
of M.koenigii was also analyzed for the presence of different 
groups of compounds. Water fraction at characteristic 
absorption bands of 767.67 cm-1 to 1051.20 cm-1 determined the 
presence of alkyl halides, carboxylic acids and aliphatic amines 
while absorption band at 1388.75 cm-1 to 1618.28 cm-1  showed 
alkanes and amines respectively. Similarly absorption bands at 
2173.78 cm-1 to 2954.95 cm-1 showed the presence of alkynes, 
silane silicon and alkanes with characteristic absorption band at 
3229.14 cm-1 showed alcohols and phenols in the tested fraction 
(Table 2; Figure 5).  
 
FTIR spectrum of all the tested M.koenigii shoots fractions 
resulted the presence of different groups of compounds with 
maximum number of groups of compounds in chloroform 
fraction respectively. The presence of maximum groups of 
compounds in chloroform fraction of M.koenigii shoots justify 
our antimicrobial results, where chloroform fraction proved 
most inhibiting fraction among all tested fractions that is due to 
the presence of maximum number of compounds (Table 1,2). 
Our FTIR results of tested fractions are in agreement with 
previous findings in which chloroform fraction from 
Myrmecodia pendenss showed highest groups of compounds 
through FTIR24. 
 
 

Table 1: Antimicrobial activity of different solvent fractions of Murraya koenigii shoots 
 

Zone of inhibition (mm) 
Bacterial / Fungal strains 

Fractions E. coli ATCC 
25922 

S. aureus 
ATCC 29213 

P. aeruginosa 
ATCC 
27853 

S. typhi 
ATCC 14028 

B. cereus 
ATCC 
11778 

K. pneumoniae 
ATCC 
10031 

C. albicans 
ATCC 
60193 

Hexane 11.16±0.50 13±0.85 13±1.12 14±0.95 14.33±1.25 12.66±0.80 12.75±0.11 
Chloroform 12.83±0.37 13.16±0.65 13.5±0.12 12.5±0.135 15.5±0.87 15±0.98 14.5±0.99 
Ethyl acetate 13.16±0.11 13.33±0.12 12.5±0.43 12±0.97 15.16±1.134 13.66±0.167 12.5±0.12 

Butanol 11.66±1.45 11.66±0.28 11±0.45 12.33±0.76 11.5±1.13 11.66±0.98 11.5±0.54 
Water 12±0.47 12±0.34 11±0.78 12±1.13 11.83±0.98 12.5±0.14 13.5±0.176 
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Table 2: FTIR peaks and functional groups of  different solvent fractions of Murraya koenigii shoots 

 
Frequency range 

(cm-1) 
Hexane fraction Chloroform fraction Ethyl acetate fraction Butanol fraction Water fraction 

 Peak wave 
number (cm-1) 

Functional group 
and origin 

Peak wave 
number (cm-1) 

Functional 
group and origin 

Peak wave 
number (cm-1) 

Functional 
group and 

origin 

Peak wave 
number 
(cm-1) 

Functional 
group and 

origin 

Peak wave 
number 
(cm-1) 

Functional 
group and 

origin 
500  

 
  432.05 C-I  stretch 

alkyl halide 
 

500-600 513.07 C–Br stretch alkyl 
halides 

567.07 
 

C–Br stretch alkyl 
halides 

553.57 
 

C–Br stretch 
alkyl halides 

551.64 C–Br stretch 
alkyl halides 

 

 
675-1000 

742.59 O–H bend 
carboxylic acids 

725.23 O–H bend 
carboxylic acids 

  767.67 C–Cl stretch 
alkyl halides 

  829.39 O–H bend 
carboxylic acids 

  914.26 O–H bend 
carboxylic acids 

 
1000-1300 

1058.92 C–N stretch 
aliphatic amines 

1035.77 C–N stretch 
aliphatic amines 

1035.77 C–N stretch 
aliphatic 
amines 

1045.42 C–N stretch 
aliphatic amines 

1051.20 C–N stretch 
aliphatic amines 

 1290.38 C–N stretch 
aliphatic amines 

1128.36 C–N stretch 
aliphatic amines 

1215.15 C–N stretch 
aliphatic 
amines 

1247.94 C–N stretch 
aliphatic amines 

 

  1219.01 C–N stretch 
aliphatic amines 

   

1350-1480 1452.40 
 

C–C stretch (in–
ring) Aromatics 

1448.54 C–C stretch (in–
ring) Aromatics 

1381.033 -C-H Alkane 1388.75 
 

-C-H Alkane 1388.75 -C-H Alkane 

1560-1640 1635.64 
 

N–H bend 1˚ amines 1608.63 N–H bend 1˚ 
amines 

1606.70 N–H bend 1˚ 
amines 

1622.13 N–H bend 1˚ 
amines 

1618.28 N–H bend 1˚ 
amines 

1670-1820 1718.58 C=O stretch 
carbonyls (general) 

1712.79 C=O stretch 
carbonyls 
(general) 

1705.07 C=O stretch 
carbonyls 
(general) 

2345.44 Si-H silane 
silicon 

 

2100-2360 2351.23 Si-H silane silicon  2333.87 Si-H silane 
silicon 

 2173.78 –C≡C– stretch 
alkynes 

     2345.44 Si-H silane 
silicon 

 
2850-3000 

2858.51 C–H stretch alkanes 2862.36 C–H stretch 
alkanes 

2935.66 
 

C–H stretch 
alkanes 

2887.44 C–H stretch 
alkanes 

2954.95 C–H stretch 
alkanes 

 2926.01 C–H stretch alkanes 2931.80 C–H stretch 
alkanes 

 2954.95 C–H stretch 
alkanes 

3329.14 O–H stretch, H–
bonded 

alcohols, 
phenols 

 
 

3200-3600 

3388.98 O–H stretch, H–
bonded alcohols, 

phenols 

3348.42 N–H stretch 1˚, 2˚ 
amines, amides 

3277.06 O–H stretch, 
H–bonded 
alcohols, 
phenols 

3263.56 N–H stretch 1˚, 
2˚ amines, 

amides 

 

  3369.64 O–H stretch, H–
bonded alcohols, 

phenols 

3414.00 O–H stretch, 
H–bonded 
alcohols, 
phenols 

3369.64 O–H stretch, 
H–bonded 
alcohols, 
phenols 

 



Asif Saleem et al. Int. Res. J. Pharm. 2016, 7 (4) 

34 

 

 
 

Figure 1: FTIR analysis of n-hexane fraction of Murraya koenigii shoots showing different spectral bands with peaks relevant to different 
functional groups 

 
 

 
 

 
Figure 2: FTIR analysis of chloroform fraction of Murraya koenigii shoots showing different spectral bands with peaks relevant to different 

functional groups. 
 

 
 

Figure 3: FTIR analysis of ethyl acetate fraction of Murraya koenigii shoots showing different spectral bands with peaks relevant to different 
functional groups. 
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Figure 4: FTIR analysis of butanol fraction of Murraya koenigii shoots showing different spectral bands with peaks relevant to different 
functional groups. 

 
 

Figure 5: FTIR analysis of water fraction of Murraya koenigii shoots showing different spectral bands with peaks relevant to different 
functional groups. 
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Figure 6: Antiracial and antifungal results of different solvent fractions form Morraya koenigii shoots against E. coli, S. typhi, S. aureus, B. 
cereus, P. aeruginosa and K. pneumoniae and fungus C. albicans by using disc diffusion method with positive and negative controls 

 
 
CONCLUSION 
 
In this research work, different solvent fractions from shoots of 
M. koenigii were tested for their antibacterial, antifungal 
activities and FTIR analysis. The antimicrobial activity was 
determined against different common human pathogens such as 
E. coli, S. typhi, S. aureus, B. cereus, P. aeruginosa and K. 
pneumoniae and fungus C. albicans. Maximum antibacterial 
activity was observed with chloroform fraction against B. cereus 
(15.5mm) followed by K. pneumoniae (15.5mm) alongwith 
maximum activity against C. albicans respectively. FTIR 
spectroscopy showed the presence of various groups of 
compounds including alkanes, amines, amides, phenols, 
alcohols, carboxylic acids, alkaloids, carbohydrates and silicon 
in chloroform fractions of M. koenigii. Furthermore, these 
compounds needs further evaluation before they can be reported 
as antibacterial and antifungal drug to treat common human 
microbial diseases. 
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