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ABSTRACT
In developing countries, particularly in India, low income people such as farmers, people of
small isolate villages and native communities use folk medicine for the treatment of common
infections. These plants are ingested as decoctions, tea and juice preparations to treat
respiratory infections. When people from these remote communities get an infectious disease,
they are usually treated by traditional healers, paramparai vaidiyas and shamns because of
their expertise in such procedures as making diagnoses, treating wounds, setting bones and
making herbal medicines. Patients of these communities have a reduced risk to get infectious
diseases from resistant pathogens than people from urban areas treated with traditional
antibiotics. One way to prevent antibiotic resistance of pathogenic species is by using new
compounds that are not based on existing synthetic antimicrobial agents. The present
investigation was intent to evaluate the preliminary phytochemical characters such as
determinations of pharmacognostic and fluorescence characters, screening of bioactive principles
and antibacterial activity of medicinal plants like Coldenia procumbens, Linn.

Keywords: Coldenia procumbens, Preliminary phytochemical, Fluorescence characters,
Antibacterial activity.

Introduction 

According to WHO (Santos et al., 1995)
medicinal plants would be the best source to obtain
a variety of drugs. About 80% of individuals from
developed countries use traditional medicine, which
has compounds derived from medicinal plants.
Therefore, such plants should be investigated to
better understand their properties, safety and
efficiency (Ellof, 1998). The use of plant extracts and
phytochemicals, both with known antimicrobial
properties can be of great significance in therapeutic
treatments.

India is a known megadiversity centre
harbouring a multitude of medical plant species each
presumably studied with as yet unknown genetic and
chemical variations of economic importance. Out of
an estimated 17500 higher plant species occurring in
India, about 3000 species are used in the traditional
system of medicine. Anthropogenic perturbation and
over exploitation have played an important role not
only in creating unhealthy vegetation, but also
altering the structure and species composition and
erosion of vulnerable natural vanishing resources
(medical plants). Plants with possible antimicrobial
activity can be tested against an appropriate
microbial model to confirm the activity and to

ascertain the parameters associated with it. The
effects of plants extracts on bacteria have been
studied. Much work has been done on ethnomedicinal
plants in India (Maheswari et al., 1986; Negi et al.,
1993; Nair et al., 2005) Interest in a large number
of traditional natural products has increased (Taylor
et al., 1996). It has been suggested that aqueous and
ethanolic extracts from plants used in allopathic
medicine are potential sources of antiviral,
antitumoral, antimicrobial agents (Chung et al., 1995;
Vlietinck et al., 1995). The selection of crude plant
extracts for screening programme has the potential
of being more successful in initial steps than the
screening of pure compounds isolated from natural
products (Kusumoto et al., 1995).

The plant selected in the present study
Coldenia procumbens, Linn. (Boraginaceae) is used
traditionally for the treatment of puerperal diseases,
digestive tonics, ulcers, evers, wounds, other ailments
and general debility.

Materials and Methods
Plant description and medicinal use:
Coldenia procumbens, Linn.

It is prostrate scabrid herb, leaves alternate,
small, crisped, and flowers yellow. Occurs in all plain
districts, on moist ground on the margins of the tanks
etc., and in rice fields, but in the dry season chiefly
if not solely.
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Collection of materials

As per information given by the siddha medical
practitioner the plant material was collected from
college campus and Perungudi pond in Madurai
district in the month of December 2005. The plant
parts used and the local names were recorded. The
poisoned, pressed and dried specimens were pasted
on standard size herbarium sheets (42 × 48 cm). The
identification was carried out with the help of Flora of
the Presidency of Madras. The prepared herbarium
specimens are kept in the herbarium of Botany
Department, S.N. College, Madurai, Tamil Nadu, India.

Preparation of plant extracts

The plant materials were washed with water
to remove the adhering dust particles and were shade
dried at room temperature. Extracts were prepared
from shade dried samples following the method of
Audu et al. (2000). The dried plant materials was
ground into a fine powder in an electric blender and
subsequently sieved using a sieve for obtaining fine
powder. Thereafter 3g each of fine powdered sample
was weighed and soaked separately in 15 ml of
different solvents (Absolute alcohol, Benzene,
Chloroform, Methanol, and Water) in the ratio of 1:5
(W/V). These were allowed to stand for 24 hrs at
ambient room temperature. The soaked plant powder
was filtered through filter paper (Whatman No.1) and
the filtrate was used as crude extract.

Different crude extracts of these plants were
stored in refrigerator and used as such for
qualitative, phytochemical analysis and for
antibacterial assay.

Antibacterial assay

Collection of microorganisms

The microbes selected for the present study
were Bacillus subtilis, Citrobacter sp., Escherichia
coli, Klebsiella pneumoniae, Salmonella typhii,
Pseudomonas aeruginosa, Staphylococcus aureus,
Streptococcus pneumoniae, and Vibrio cholerae. They
were obtained from research laboratory, Department
of Microbiology, Madura College, Madurai, Tamil
Nadu, India.

Preparation of inoculum

Each organism was recovered by sub-culturing
on fresh media. A loopful inoculum of each bacterium
was suspended in 5 ml of nutrient broth and
incubated overnight at 37°C. These overnight cultures
were used as inoculum.

Microorganism

The pure cultures of microorganism were
maintained on nutrient agar slants by frequent
subculturing. These cultures were stored at 4°C.

Results

Pharmacognostic characters

The determination of pharmacognostic
characters of the medicinal plant is presented in
Table-1

1. The quantitative analysis of this crude
extracts is helpful in evaluating the pharmacognostic
value of this medicinal plant.

Table 1. Pharmacognostic characters of leaf,
stem and root of Coldenia procumbens, Linn.

Particulars of parame-
ters

Percentage
Leaf Stem Root

Loss of weight on drying 89 91 88.5

Total ash 12 7 3.5

Acid insoluble ash 20 31 34

Water soluble ash 50 45 20

Extracts

Alcohol 51.5 79 50

Benzene 56 78.3 49.6

Chloroform 36.3 63.3 45

Methanol 63.3 67 56.6

Water 40.5 80 66.5

Fluorescence analysis (Brindha et al., 1981)

Fluorescence analysis was carried out on the
powder prepared from dried plant and their extracts
in absolute alcohol, benzene, chloroform, methanol
and water extracts of all the three parts (stem, leaf,
root) of the plant. The powders were treated
separately and tabulated below. (Table-2))

Preliminary phytochemical screening

Phytochemical screening was carried out to
assess the qualitative chemical composition of crude
extracts using commonly employed precipitation and
coloration reaction to identify the major natural
chemical groups such as alkaloids, saponins, steroids,
phenolic compounds, flavonoids, tannins, reducing
sugars and amino acids (Table-3). General reactions

6 Indian Journal of Applied Microbiology Vol. 8 No. 1



in these analyses revealed the presence or absence of
these compounds in the crude extract were tested.

Sugar and saponins are present in the alcohol
extracts of all the parts whereas, steroids, amino
acids and flavonoids are present in the extracts of
leaf and stem. However, alkaloids, phenol, tannins
were present only in the leaf extracts. Steroids,
alkaloids and saponins are present in both the
benzene and chloroform extracts of leaf, stem and
root powders while sugar and amino acids are present
only in the benzene extracts of leaf. Similarly,
phenols and flavonoids are present in the benzene
extracts of stem and roots and leaf and stem
respectively. However, sugar and tannins occurred
only in the chloroform extracts of stem.

Flavonoids are present only in the methanol
extracts of leaf, stem and root powder, while sugar,
phenols, saponins, amino acids and tannins occurred
in the methanol extracts of leaf and stem alone.
However, alkaloids and anthracene glycoside occurred

in the methanol extracts of stem only. Alkaloids,
phenols, flavonoids are present in the aqueous extract
of leaf stem and root powders. Amino acids and
tannins are present only in the water extracts of leaf
and stem. Leaf extracts of water contains anthracene
glycosides. Steroids are present in the stem extracts.

Antibacterial activity

The alcoholic extract of leaf showed the greater
inhibitory activity compared to stem and root
extracts. The leaf extract inhibitory activity showed
maximum activity against Streptococcus (1.625 ±
0.239) followed by B. subtilis (1.500 ± 0.000), Vibrio
cholerae (1.500 ± 0.289) and Pseudomonas (1.250
± 0.144).

Antibacterial activity of benzene extract of leaf
showed significantly greater value against Bacillus
subtilis (2.875), Citrobacter (2,000) and E. coli (1.625)
compared to stem and root extracts.

Table 2. Fluorescence character of leaf, stem, root powder and their extracts in different solvents
of Coldenia procumbens, Linn.

Particulars
of treatment

Leaf Stem Root
Under

ordinary
light

Under
UV light 
(365 nm)

Under
ordinary

light

Under
UV light 
(365 nm)

Under
Ordinary

light

Under
UV light
(365 nm)

As such powder Dark green Dark green Brown Yellowish
green

Brown Light
brown

Powder + 1N aqueous NaOH Light green green Yellowish
brown

Yellowish
green

Brown Yellowish
Green

Powder + 1N ethanolic NaOH Light green Yellowish
green

Yellow Green Brownish
yellow

Green

Powder + 1.0 NH4Cl Brownish
yellow

Pale green Pale green Green Brown Green

Powder + 50% H2SO4 Pale yellow Green Pale green Green Brown Green

Powder + 50% HNO3 Yellowish
green

Green Light
brown

Green Brown Green

Extracts

Benzene Dark green Yellow Light green Pale green Greenish
yellow

Fluorescence
green

Chloroform Dark green Yellow Light green Pale green Greenish
yellow

Fluorescence
green

Ether Yellowish
green

Light
yellow

Light green Yellowish
green

Greenish
yellow

Fluorescence
green

Ethanol Dark green Yellow Light green Yellowish
green

Greenish
yellow

Fluorescence
green

Water Dark green Pale yellow Brownish
yellow

Brownish
green

Brown Brownish
yellow
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The inhibitory activity of chloroform extracts of
leaf was significantly greater compared to the extract
of stem and root. The chloroform extracts of leaf was
significantly greater compared to the extract stem
and root. The chloroform extract of leaf showed more
activity against Bacillus subtilis (2.500) and
Escherichia coli (2.5009 followed by Salmonella
(2.000), Staphylococcus (1.625), Vibrio cholerae (1.500)
and Citrobacter (1.375).

The methanol extracts of leaf and stem showed
low inhibitory activity against all organism. The
methanolic extract of root did not Escherichia coli,
Klebsiella pneumoniae, Pseudomonas aeruginosa and
Staphylococcus aureus.

The water extract showed same activity against
Bacillus subtilis (1.000 ± 0.000) − leaf extract,
Salmonella (1.000 ± 0.000) stem extract, Streptococcus
(1.000 ± 0.000) stem extract. The aqueous extracts of
the plant material did not show any inhibition
activity against the few organisms studied:
Escherichia coli – stem, Klebsiella pneumoniae – root,
Salmonella – root, Pseudomonas – leaf and root,
Streptococcus – root.

Table: 4 Antibacterial Activity of leaf (L),
stem (S), and fruit (F) extracts of Coldenia
procumbens, Linn. against pathogens (n = 4).

Table 3. Preliminary phytochemical screening of leaf, stem and root extracts of Coldenia
procumbens, Linn.

Name of
the 

extracts

Extracts 
of the
plant
parts

Presence (+) or absence (−) of bioactive compounds

Steroids Sugar Alka
loids Phenols Sapon

ions
Amino
acids Tannins Flavo

noids

Anthr
acene

glyco sides
Alcohol Leaf + + + + + + + + −

Stem + + − − + + − + −
Root − + − − + − − − −

Benzene Leaf + + + − + + + + −
Stem + − + + + − − + +
Root + − + + + − + − −

Chloroform Leaf + − + − + − − + −
Stem + + + − + − + + −
Root + − + − + − − − −

Methanol Leaf + + − + + + + + −
Stem − + + + + + + + +
Root + − − − − − − + −

Water Leaf − + + + − + + + −
Stem + − + + − + + + −
Root − − + + + − − + −
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Results

The results indicate that the organic solvent
extracts of the medicinal parts of leaf and stem have
more inhibitory activity against gram-positive then
gram-negative bacteria. The difference could be due
to several factors, chemical nature of components,
differential extraction, partition and quantity of active
ingredients present in the different extracts.

Organic solvent extracts exhibited a higher
degree of antimicrobial activity as compared with
aqueous extract. These findings are correlated with
the preliminary phytochemical screening which also
showed organic solvent extracts containing active
phytocompounds. The results obtained in the present
study are in agreement with several studies
(Kelmanson et al., 2000; Masika and Afolayan, 2002;
Nair et al., 2005).

Gram-positive bacteria are more susceptible
than that of gram - negative bacteria in the selected
plant extracts. This is in agreement with the previous
reports (Nair et al., 2005 and Karou et al., 2005).
This could be attributed to outer layer of bacteria as
suggested by (Scherrer and Gerhardt, 1971). They
reported that gram positive bacteria have only outer
peptidoglycan layer which is not an efficient barrier.
The Gram-negative bacteria have an outer
phospholipidic membrane that make the cell wall
impermeable to lipophilic solutes, while the prines
constitute a selective barrier to hydrophilic solutes
with an exclusion limit of about 600 Da (Nikaido and
Vaara, 1985). Many results have confirmed these
observations. Most plant extracts were found to be
more active against Gram-positive bacteria than
against Gram-negative ones (Kelmanson et al., 2000;
Masika and Afolayan, 2002).

These observations may be attributed to two
reasons; firstly, the nature of biological active
components (saponins, tannins, alkaloids and
anthraquinone) which could be enhanced in the
presence of ethanol. It has been documented that
tannins, saponins and alkaloids are plants
metabolites well known for antimicrobial activity.
Secondly, the stronger extraction capacity of ethanol
could have produced greater number of active
constituents responsible for antibacterial activity
(Akinyemi et al., 2005).

In general, leaf extracts of C. procumbens
plants showed maximum inhibitory activity against
the pathogenic organisms studied.

Benzene and chloroform extracts of C.
procumbens showed maximum inhibitory activity

against Bacillus, Citrabacter sp., E. Coli, Salmonella
typhii and Staphylococcus aureus, while ethanolic
extract showed maximum inhibitory activity against
Pseudomonas aeruginosa and Streptococcus
pneumoniae. However, in Vibrio cholerae, methanolic
extract showed maximum inhibition.

From the above results it is concluded that the
extracts have great potential as antimicrobial
compounds against microorganisms and that they can
be used in the treatment of infectious diseases caused
by it. In the plant, particularly leaf extracts showed
maximum antibacterial activity and so this part of
the plant can be used to discover bioactive natural
products that may serve as leads for the development
of new pharmaceuticals that address hither to unmet
therapeutic needs.

Coldenia procumbens is a valuable plant source
of medically useful compounds that has been used in
several traditional ailment preparations. The
phytochemical and antibacterial activities have not
been extensively documented. Leaf part of the plants
extracts in organic solvents showed good source for
the bioactive compounds and good antibacterial
properties particularly against gram-positive
organisms.

Conclusions

The present study investigation indicates that
the organic solvent extracts of the medicinal parts of
leaf and stem have more inhibitory activity to
gram-positive than gram-negative bacteria. The
different parts of the Coldenia procumbens extracts
are more active against the selective bacterial strains.
The difference could be due to several factors,
chemical nature of components, differential
extraction, partition and quantity of active
ingredients present in the different extracts. So this
part of the plant can be used to discover bioactive
natural products that may serve as leads for the
development of new pharmaceuticals that address
hither to unmet therapeutic needs.
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