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Secondary metabolites are a wide range of compounds from different metabolite
families. Secondary metabolites are often involved in plant protection and which do not
participate directly in growth and development. The aim of our study was to profile the
potent secondary metabolites responsible for the antibacterial and antifungal activity.
Secondary metabolites consist of varieties of chemical compounds with different
structures and chemical properties. In order to get overview of secondary metabolites
and to detect potent compounds responsible for the antibacterial and antifungal activity
from Acacia concinna, a well suited profiling technique: Extraction with different
chromatographic techniques (GC-MS, HPLC-PAD/MS) was done. The polar and non-polar
methanol extracts of Acacia concinna were collected by using a suitable technique and
the respective residues were subjected for HPLC-PAD/MS and GC-MS analysis. These
chromatographic methods  analyses ionic (charged) compounds such as Alkaloids, and
non-ionic (neutral) compounds such as  Flavonoids, Saponins, Tannins, Gums and
Mucilage and Phenolic compounds. The profiling method reveals presence of a series of
sequential compounds like 1-Methylimidazol-5-carboxaldehyde, Propanoic acid, 2-
Octanamine, 3-Haptenoic acid, 3(2)-Furanone, 2-Butenedioic acid, 4-Hapten, Butanoic
acid 2-propenyl ester, Pentadecanoic acid. These compounds show negative impacts on
many microorganisms with its all respects. Thus it was concluded that Acacia concinna
can be used as chemotherapeutic or Medicinal purpose.
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The most diverse group of Secondary
metabolite compounds occurring in many plant
species and are responsible for the responses to
stresses. Secondary metabolites are not required
for the cell growth and maintenance but used
against most of the biotic and abiotic forms.
(Ujjwala J. Supe, 2007). Some secondary metabolites
are also involved in cell pigmentation in flower

and seed which attracts seed pollinators and seed
dispensers, so also involved in plant reproduction
(Winkel-Shirley B. et al. 2001). In the recent study
plant secondary metabolites carry much more
attention with respect to presence of certain
chemical compounds that would be helpful in
medical application. (Ravindra Kumar, et al., 2011).
Potential antibacterial activity of various extracts
of Acacia concinna in different organic solvents
was studied. (P. Sampatkumar, et al., 2008). In the
previous findings it was found that Acacia
concinna has antibacterial and antifungal activity
and also the presence of secondary metabolites.
(Todkar S S, et al., 2010).
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Phytochemical screening was done so as
to detect the presence of secondary metabolites.
(E. A. Hussein, et al., 2010) Even plant secondary
metabolites also have certain chemical and
pharmaceutical properties that are useful for human
health (Raskin I, et al., 2002; Reddy L, et al., 2003).
Compounds like Flavonoids, Terpenoids and
Alkaloids are recently used as drugs or dietary
supplements to prevent various diseases (Reddy
L, et al., 2003), and even though it is used to inhibit
cancer (Watson A, et al., 2001; Reddy L, et al.,
(2003). Secondary metabolites have some specific
chemical properties which needs specific extraction
and analysis methods, (polar to non-polar). It is
possible to account probable number of
compounds by using different analytical methods
coupled with various extraction methods. (Rispal
N, et al., 2005).These compounds were extracted
in various solvents like methanol, benzene,
chloroform, acetone, petroleum ether and aqueous
extracts from water soluble to non soluble
compounds, and non polar compounds by using
dichloromethane. Then it is possible to separate
by chromatographic methods (ion exchange and
reverse phase) and to analyze fractions by GC-MS
and HPLC-PAD/MS.  The main objective of this
study was to profile each and every secondary
metabolite responsible for the antibacterial and
antifungal activity from Acacia concinna. (Rispal
N, et al., 2005).

The profiling method was described here
was originally designed by  Molecular Nature Ltd.(
International Patent application numbers, (PTC/
GB 2003/000905, PCT/GB 200300880, PCT/GB
200300892, PCT/GB 200300906) in order to identify
and isolate new compounds which is having
commercial values (Watson et al., 2001; Reddy
et al., 2003). Thus it allows detection of large
numbers of compounds from this plant species.

MATERIAL AND METHODS

Collection of plant sample
The pods of  Acacia concinna were

collected from agricultural fields of Maharashtra,
India (October 2010). The plant was identified and
confirmed using standard manuals (Theodore
Cooke, Flora) and used for further analysis.
Secondary Metabolite profiling procedure

The process described below is set up

for the Perkin Elmers’s GC-MS system (model Q-
Mass 910; Perkin Elmer, UK) and Water’s integrity
HPLC-PDA-MS system (Water’s UK) with
Millennium 32® software for data analysis. The
procedures and consumables are described in
protocols.
Secondary metabolites Extraction

Secondary metabolite consists of  series
of sequential extraction in various solvents like
petroleum ether, benzene, acetone, methanol,
chloroform, and in aqueous solvents to collect
polar compounds and dichlomethane to collect non
polar compounds, but in this study we have
analyzed  only methanol extract of pods  Acacia
concinna because methanol extract of pods Acacia
concinna has maximum antibacterial and antifungal
activity against Klebsiella pneumoniae, Bacillus
subtilis, Escherichia coli and Pseudomonas
aeruginosa, Fungus: Aspergillus niger,
Penicillium spp. and Candida albicans. (Todkar
S S, et al., 2010).
Polar Extraction

The pods of Acacia concinna was
allowed to dry and pulverized by using mortar and
pestle. 5 gm pulverized material was dissolved in
50ml of methanol solvent and kept in an orbital
shaker overnight. The obtained extracts were
filtered with Whattman No. 42 filter paper (125mm)
and the filtrate was collected and used for
experimental analysis. The residual material is then
stored at 2°C and freeze dried before
dichloromethane extraction. The extracted materials
are then fractionized by ion exchange
chromatography. Initially sample is applied to a
20x1 cm glass column containing 3 cm of Dowex
50X-X8 (HCL form Sigma) resin previously
regenerated by adding excess 2N HCL soaking for
10 minutes, then washing it with deionised water
until it reaches to neutral pH and finally equilibrated
with 50 ml of all solvents. The unbound fraction of
the sample, containing non ionic compounds, is
collected in 500ml flask. The column was washed
with ethanol and deionised water, the effluents are
colleted, added to unbound fraction which is stored
at 2°C before subsequent fractionation and
analysis. After the washing the column is eluted
with 200ml of ammonium hydroxide (NH

4
OH) and

the effluent containing ionic compounds was
collect in new flask. This fraction is then carefully
evaporates at 37°C using rotary evaporator up to



655TODKAR et al., Biosci., Biotech. Res. Asia,  Vol. 8(2),  653-660 (2011)

10 ml left in evaporator after that extracted material
is transferred into 10ml glass vial and it is stored at
20 C  before GC-MS analysis (Rispal,N, et al., 2005).
Non ionic Fractionation

The unbound fraction from the ion
exchange chromatography previously collected is
further scavenged by reverse phase
chromatography using an HP 20 column on a
Bioflash Chromatography system. Before the
separation the HP 20 column is washed with 200ml
of acetone and equilibrated with 20% methanol,
then the unbound fraction is applied on the column
and the HP 20 column is washed with 200ml
acetone. The washed solution along with the
unbound fraction containing mainly sugars and
most of the hydrophilic Flavonoids were discarded
(As they would mask all the others secondary
metabolites present). The column is then eluted
with 250ml of acetone in methanol (2:4, v/v). The
effluent collected in one flask is then carefully
evaporated at 370C using rotary evaporator
evaporator up to 10 ml left in evaporator after that
extracted material is transferred into 20ml glass vial,
and it is stored at 2°C before HPLC-PDA/MS
analysis (Rispal,N, et al., 2005).
Non Polar Extraction

The residual material from the polar
extraction is then is placed in filter paper thimble
inside a glass soxhlet apparatus, on other hand in
500ml flask containing 50ml of dichlomethane and
5-8 glass beads is placed on a heating mantle. The
soxhlet is attached at top up of the flask and 50ml
of dichloromethane is slowly added to sample. Then
a refrigeration column is fixed to a soxhlet apparatus

and the cooling water is turned on. The heating is
switched on ensuring a study refluxing rate and
left 8 hours form extract. At the end of the extraction
the heating mantle is switched off and the soxhlet
apparatus is allowed to cool before being
dismantled. The dicholomethane extract is then
added to 50ml of HP 40 resin in a one flask and the
resin is completely dried with a rotary evaporator
at 370C. Then it is transferred in 500 ml conical
flask where it is eluted 5 times with 50ml, 5% acetone
in methanol (1:10 v/v).The solution is then filtered
through tissue paper in to 500 ml flask and
evaporated up to 10 ml at 370C. The solution left is
then transferred in 20 ml glass vial and flask is
rinsed with few drops of 10% acetone in methanol
(1:10, v/v) which are added to 10 ml vial. Then the
vial is stored at 20 C and freeze dried before HPLC-
PAD/MS analysis (Rispal, N, et al., 2005).

RESULTS

In this study the profiling of secondary
metabolites from Acacia concinna was done. Thus,
the method must be carefully chosen and utilized
for profiling; previous work was done to screen
out secondary metabolites from Acacia concinna
(Todkar S S, et al. 2010) and now used to obtain an
overview of the secondary metabolite contents of
Acacia concinna in methanol extracts. The
analysis report reveals that the majority of the
antibacterial and antifungal activity of methanol
extracts of pods of Acacia concinna is because of
the presence of potent secondary metabolites.
Thus, it supports previous findings with respect

Table 1. Qualitative analysis of Secondary metabolites showing antimicrobial effect against various microorganisms

S. Secondary K. B. E. S. P.
No.  Metabolites pneumoniae  subtilis coli  aureus aeruginosa

1. 1Methylimidazol-5carboxaldehyde, - - - - -
2. Propanoic acid, - - - - -
3. 2- Octanamine - - - - -
4. 3-Haptenoic acid, - + + + +
5. 3(2)- Furanone, - - - - -
6. 2-Butenedioic acid, - - - - -
7. 4-Hapten, - - - - +
8. Butanoic acid 2-propenyl ester - - - - -
9. Pentadecanoic acid. - - - - -

Here (-) sign indicates inhibition of organisms, negative eff
      (+) sign indicates no inhibition of organisms, positive effect.
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to its presence of antibacterial and antifungal
activity. (Todkar S S, et al. 2010) Moreover, profiling
furnishes the detection of novel secondary
metabolites in terms of Flavonoids and Alkaloids
observed in Pods of Acacia concinna. (Natarajan
and Natrajan, 2009).  These metabolites shows a
series of sequential compounds like 1-
Methylimidazol-5-carboxaldehyde, Propanoic acid,
2- Octanamine, 3-Haptenoic acid, 3(2)- Furanone,
2-Butenedioic acid, 4-Hapten, Butanoic acid 2-
propenyl ester, Pentadecanoic acid which falls
under categories of Alkaloids, Flavonoids,

Phytosterols, Saponins, Tannins, Gums an and
Phenolic compound.(Fig.2) Many of them have
negative impacts on growth of microorganism.
Alkaloids, Flavonoids can block ion channels,
inhibit enzymes needed for metabolic activity and
also interfere with neurotransmission producing
hallucinations (Doyle DA, et al., 1998; Reddy L, et
al., 2003).  Certain Phenol derivatives can cause
oxidative damage leading to death of
microorganism. Propanoic acid inhibits the growth
of mold and some bacteria by with making pores in
the cell wall of many bacterias. Butyric acid can act

Fig. 1. Flow chart of secondary metabolite profiling method
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2D) 3-Haptenoic acid

2E) 3(2)- Furanone

2F) 2- Butendioic acid

2G) 4-Hapten

2H) Butanoic acid

Fig. 2. GC-MS chromatogram of methanol extracts of pods of Acacia concinna
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as an HDAC inhibitor, inhibiting the function of
histone deacetylase enzymes (Drummond DC, et
al., 2005). The GC-MS analysis reveals that the
presence of these compounds that can lead to form
potential source of secondary metabolites, with
better documented content. Each of these chemical
compounds has a specific role with respect to
inhibition of growth of microorganisms, and they
simply interfere or arrest the metabolic activities of
most of the microorganisms. Thus, it gives clear
cut idea about novel secondary metabolites and
their medicinal uses. (Rajasekaran, 2001). The
Secondary metabolite profiling and antimicrobial
activity is in support that higher plants represent a
potential source of new anti-infective agents (De
Smet, 1997; Cowan, 2001; Kelmanson et al, 2001;
Srivasan et al, 2001). The GC-MS analysis and
HPLC-PDA/MS analysis were carried out for the
detection of secondary metabolites.

CONCLUSION

The study reveals the usefulness of
medicinal plants in order to control the disease
caused by most of bacterial species. Plants extracts
assumed to have tremendous importance in
medicine and health care industry. From the above
study it was clear that the Acacia concinna (pods)
has potent source of secondary metabolites having
antibacterial activity in the chemical compounds
present in it. The study entails the profiling of
secondary metabolites with the presence of
compounds, and these chemical compounds
shown to have antibacterial activity with respect
to inhibition and blocking of important enzymes
required for the growth and metabolism of
microorganisms.  Purification of active compounds
of pods of Acacia conicnna can be used as
chemotherapeutic agent. Thus, from this study it
was concluded that the antibacterial and antifungal
activity of Acacia concinna is because of the
presence of potent secondary metabolites which
were profiled in this research so as to detect
specific chemical compounds.
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