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ABSTRACT
Objective: An ethnomedicinal plant, Indigofera longiracemosa Boiv. ex Baill. was investigated for preliminary phytochemical screening and
antimicrobial activity.
Methods: Preliminary Phytochemical screening and antimicrobial activity were carried out by standard methods.
Results: Preliminary phytochemical screening of various extracts of the leaves revealed the presence of various classes of compounds such as amino
acids, carbohydrates, flavonoids, gum, oil & resins, proteins, phenolic groups, saponins, steroids, tannins and terpenoids. Antimicrobial activity of
the petroleum ether, chloroform and ethanolic leaf extract showed concentration-dependent activity against all the tested bacteria with the zone of
inhibition at various concentrations.
Conclusion: Thus the findings revealed the medicinal potential of I. longiracemosa against various infectious diseases to develop a drug.
Keywords Ethnomedicine, Indigofera longiracemosa, Phytochemistry, Antimicrobial, Human pathogens, Drug development.

INTRODUCTION

Antimicrobial Activity

The genus Indigofera L., of family Fabaceae comprises of about 700
species in the world and among them 50 species have been reported
from India [1] while 32 species and 2 subspecies were reported
from Tamil Nadu state [2]. The species Indigofera longiracemosa
Baill., is an ethnomedicinal plant used traditionally for treating
various diseases. Ethnomedicinally, Kani tribals of Tirunelveli hills,
southern western ghats used leaves for the treatment of skin
diseases and roots for snake bite. Chemical constituents such as 3Isopropyl-9a-methyl-1,2,4a,9a-tetrahydroxanthene and rel-(3S, 5R,
6S, 8R, 8aR, 12aR)- 8- acetoxy- 6- butyl- 3- isothio
cyanatodehydropyrido (2,l) quinoline were isolated from stem [3,4].
After the scrutiny of published literature, so far only little work has
been done on this selected plant. Hence the basic phytochemical
investigation on the extracts for their main phytocompounds is very
vital. In order to evaluate the ethnomedicinal information, the
present study dealt with phytochemical screening and antimicrobial
activity against various human pathogens.

Test Organisms

MATERIALS AND METHODS
Plant Material and preparation of the Extracts
The leaves of I. longiracemosa were collected from Tirunelveli
hills of southern western ghats, Tamil Nadu. The collected plant
material was botanically identified and confirmed by the third
author (ACT). The herbarium specimens were preserved and
deposited at Bio-Science Research Foundation, Pondicherry
(Voucher no. ACT77).
The leaves were chopped into small pieces, shade-dried and coarsely
powdered by using a pulverizor. The coarse powders were then
subjected to successive extraction with organic solvents such as
petroleum ether, chloroform and ethanol by Soxhlet method. The
extracts were then collected and distilled off on a water bath at
atmospheric pressure and the last trace of the solvents was removed
in vacuo and stored at 4˚C. They were used for preliminary
phytochemical screening and antimicrobial activity. The graded
concentrations (100, 50, 25 and 12.5mg/ml) of different extracts
were prepared for the bioassay.
Phytochemical Screening
Phytochemical analysis of the different plant extracts was performed
using the standard methods described [5, 6].

All the microbial strains of human pathogens used in the
antimicrobial bioassay were procured from Institute of Microbial
Technology (IMTECH), Chandigarh. These microbes include the
Gram-negative bacteria such as Escherichia coli (MTCC 724), Proteus
vulgaris (MTCC 426), Pseudomonas aeruginosa (MTCC 741),
Salmonella typhi (MTCC 733), Vibrio parahaemolyticus (MTCC 451)
and V. vulnificus (MTCC 1145); the Gram-positive bacteria such as
Bacillus subtilis (MTCC 441), Staphylococcus aureus (MTCC 96) and
Streptococcus pneumoniae (MTCC 655) and fungi such as Aspergillus
flavus (MTCC 277), A. fumigatus (MTCC 343), A. niger (MTCC 1344)
and Candida albicans (MTCC 227) respectively.
Bioassay
Agar well-diffusion method [7] was followed to determine the
antimicrobial activity. Nutrient agar (NA) and Potato Dextrose Agar
(PDA) plates were swabbed (sterile cotton swabs) with 8 h old broth culture of respective bacteria and fungi. Two wells (10mm
diameter) were made in each of these plates using sterile cork borer.
About 0.3 ml of different concentrations of plant solvent extracts
were added using sterilized dropping pipettes into the wells and
allowed to diffuse at room temperature for 2 h. Control experiments
comprising inoculums without plant extract were set up. The plates
were incubated at 37C for 18-24 h for bacterial pathogens and 28C
for fungal pathogens. Diameter of the inhibition zones was recorded.
Triplicates were maintained and the experiment was repeated thrice
and the average values were recorded.
RESULTS
Preliminary Phytochemical screening
The results of preliminary phytochemical screening were given in
the Table 1. Flavonoids, quinones, phenolic groups, steroids and
terpenoids were present in all the extracts. Aminoacids, proteins and
saponins were present in petroleum ether extract but absent in
chloroform and ethanol extracts. Carbohydrates were present in
petroleum ether and chloroform extracts. Anthraquinones,
catechins, coumarins, gum, oil & resins, and tannins were absent in
all the three tested extracts.
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Antimicrobial activity

Petroleum ether extract showed the zone of inhibition ranged from
16 to 24 mm against the tested microorganisms. In gram-negative
bacteria, maximum zone of inhibition was observed as 24 mm
against P. vulgaris, 22 mm each against P. aeruginosa and S. typhi
100mg/ml, 19mm each against E. coli, P. aeruginosa, P. vulgaris at 50
mg/ml, V. parahaemolyticus, V. vulnificus, at 100 mg/ml
concentration. In fungi maximum zone of inhibition was observed as
21 mm against C. albicans at 100 mg/ml concentration.

The results of antimicrobial activity (Table 2) of the petroleum ether,
chloroform and ethanol extract of leaves showed concentrationdependent activity against all the tested bacteria with the zone of
inhibition ranged from 15-27 mm at various concentrations and the
fungi ranged from 15-23 mm at various concentrations. The solvents
used for extraction were used as control and all the solvent control did
not show any activity. Standard antibiotics were also used along with
the extracts for comparison.

Chloroform extract showed the zone of inhibition ranged from 15 to
22 mm against the tested microorganisms.. In gram-positive
bacteria, maximum zone of inhibition was observed as 22 mm
against S. aureus at 100 and 50 mg/ml each, 21 mm against B.subtilis
at 100mg/ml. In gram-negative bacteria, maximum zone of
inhibition as 20 mm each against E. coli and V. parahaemolyticus at
100mg/ml concentration. In fungi maximum zone of inhibition was
observed as 21 mm against C. albicans at 100 mg/ml concentration.

Table 1: Shows the preliminary phytochemical screening of
various extracts of the leaves of I. longiracemosa.
Phytoconstituents

Leaves extract
Petroleum
ether
+
+
+
+
+
+
+
+
+

Alkaloids
Amino acids
Anthraquinones
Carbohydrates
Catechins
Coumarins
Flavonoids
Gums, oils and resins
Proteins
Phenolic groups
Quinones
Saponins
Steroids
Tannins
Terpenoids

Chloroform

Ethanol

+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+

Ethanol extract showed the maximum zone of inhibition ranged
from 19 to 27 mm against the tested microorganisms. In grampositive bacteria, maximum zone of inhibition was observed as 27
and 22 mm against B.subtilis at 100 and 50 mg/ml, 24 mm against
S.aureus at 100mg/ml, 21 mm each against B. subtilis at 25 mg/ml,
against S.aureus at 100mg/ml and S. pneumoniae at 100 and 50
mg/ml concentration. In gram-negaive bacteria, maximum zone of
inhibition was observed as 26 mm each against E.coli, P. aeruginosa
100 mg/ml, 24 mm each against P. vulgaris and S. typhi at 100
mg/ml, 22 mm each against E. coli, at 50 & 25 mg/ml, against V.
parahaeomolyticus at 100 mg/ml, 21 mm each against P. aeruginosa
at 50 mg/ml, S. typhi at 50 & 25 mg/ml concentration. In fungi
maximum zone of inhibition was observed as 22 mm against A.
flavus and 23 and 21 mm against C. albicans at 100 and 50 mg/ml
concentrations respectively.

+ = present ; - = absent

Table 2: Shows an antimicrobial activity of various extracts of the leaves of I. longiracemosa.
Test Microorganisms
Gram-positive bacteria
B. subtilis
S. aureus
S. pneumoniae
Gram-negative bacteria
E. coli
P. aeruginosa
P. vulgaris
S. typhi
V. parahaemolyticus
V. vulnificus
Fungi
A. flavus
A. fumigatus
A. niger
C. albicans

Petroleum ether (mg/ml)
100
50
25
19
17
17
18
17
17
19
16
15

Chloroform (mg/ml)
100
50
25
21
17
15
22
22
19
19
17
17

Ethanol (mg/ml)
100
50
25
27
22
21
24
21
19
21
21
19

Standard drug (10 µg/ml)

21
22
24
22
19
19

19
19
19
17
17
19

16
16
-

20
17
19
16
20
-

18
15
18
16
-

17
18
-

26
26
24
24
22
19

22
21
20
21
19
17

22
18
18
21
19
17

32 (A)
33 (A)
31 (Cl)
30 (Cf)
29 (K)
32 (K)

20
21

17
19

15
19

20
21

19
20

17

22
19
23

18
17
21

17
16
20

34 (N)
36 (N)
31 (N)
33 (N)

31 (A)
30 (A)
31 (C)

(Measurement indicates the zone of inhibition in mm).
A – Ampicillin; Cl – Clotrimaxazole; Cf – Ciprofloxacin; K – Kanamycin; N – Nystatin

DISCUSSION
Medicinal plants are the richest bio-resources of drugs of traditional
medicinal systems, modern medicines, nutraceuticals, food
supplements, folk medicines, pharmaceuticals, intermediate and
chemical entitled for synthetic drugs [8, 9]. In plants, the medicinal
value of the secondary metabolites is due to the presence of
chemical substances that produce a definite physiological action on
the human body [10-13]. In the present study, preliminary
phytochemical screening revealed the presence of secondary
metabolites such as flavonoids, quinones, phenolic groups, steroids
and terpenoids in all the extracts. These bioactive secondary
metabolites from plants were utilized more widely as medicines,
both in their original and modified forms ([14-16]. Many plants have
been used because of their antimicrobial traits and antimicrobial

properties of plants have been investigated by a number of workers
worldwide [7]. From the results of antimicrobial activity, it was
found that the petroleum ether and ethanol extracts exhibited
maximum inhibitory activity against the tested human pathogens. In
our study, the maximum zone of inhibition against gram negative
bacteria such as E. coli, P. vulgaris, P. aeruginosa, S. typhi and V.
parahaemolyticus and against the fungi such as A. flavus and C.
albicans might be attributed to the presence of secondary
metabolites such as flavonoids, phenolic groups and steroids as
suggested by previous reports [17-19].
The significant activity of the results of ethanol extract against the
fungi, A. flavus and Candida albicans provides additional
confirmation to the phenolic compounds and steroidal compounds
which are more effective in higher concentration inhibited the
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growth of all fungi [18,20,21]. Even in hospitals, majority of
disinfectants such as phenols, lysol, cresols used are belonging to
phenolic groups. Thus recent findings of antimicrobial activity
against P. aeruginosa, P. vulgaris, S. typhi, and V. parahaemolyticus
revealed the medicinal potential value of petroleum ether and
ethanol extracts against abdominal pain, diarrhea, fever, nausea,
septicaemia, urinary tract infections and vomiting, hospital-acquired
wound infections, septicaemia and urinary tract infections by P.
vulgaris and P. aeruginosa, typhoid fever by S. typhi and diarrheal
infections by Vibrio species, skin related diseases by C. albicans and
Aspergillosis and respiratory tract infections by A. flavus
respectively. Thus the present study provides scientific evidence to
claim the ethnomediicnal usages against skin diseases used by the
Kani tribals of Tirunelveli hills. McCutcheon et al., [22] reported that
most of the plants could be active against gram-positive than gramnegative bacteria. But in the present study, ethanol extract showed
antimicrobial activity against both gram-positive and gram-negative
bacteria. Thus, it revealed the medicinal potential to develop broad
spectrum antibiotics of therapeutic interest.

8.
9.

10.

11.
12.

13.

CONCLUSION
Thus from our findings, it is concluded that the I. longiracemosa
proved to be a potential medicinal to develop broad spectrum
antibiotics against various human disease causing microorganisms.
It is very essential that the bioactive molecules responsible for the
antimicrobial activities against these tested microorganisms should
be isolated identified and elucidated its structure to develop a new
lead of therapeutic interest to cure various human ailments.
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