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ABSTRACT

; : out 1o assess th i y P v
shizospheric soil of Khairagarh o ¢ antibacterial activity of Streptomyces isolated from

f Rajnandgaon distric

distinct characteristics were isolated on Starch

t, Chhattisgarh; India. Seventeen Streptomyces with

o e casein nitrate agar media by serial dilution method. All
reptomyces 1solates were screened for their antibacterial activity against E. coli, B. subiilis, K.

preumoniae, P. aeruginosa, B. cereus, S. aur

Figures: 02

Introduction

Wide range of bacteria and fungi are responsible
for life threatening infection to humans and of
which many are resistant to antibiotics inhibition
* In recent years antimicrobial resistance
emerged as a serious problem. Some pathogens
are resistant to many different types of
antibiotics and are required to control
immediately as they are responsible for }l.‘f
- spread of single or multidrug resistance *'*".
The mai reason of antibiotic resistance is

S n; irregular  and
of antibiotics since their
the market"'”. Increasing
_ resistance, occurrence of new

xicity in some antimicrobial
ecessitates the discovery of new
Soil harbors diverse

crobial community, working as a
medium for microorganisms. On the
f soil texture and nutrition availab‘ility.
old / types of microbes in variable
mposition, Streptomyces, member

soils * . Earthy smell of soil is

; eus, M. luteus,
hydrophila. Ten Streptomyces isolates exhibited

organisms. Out of ten, one Streptomyces isolate (V

: References:20
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mycetes are widely distributed in

L. monocytogen, S. enterica, A.

antibacterial activity against at least one of the test
5) exhibited broad spectrum activity.

Tables:02

due to geosmin produces by Streptomyces,
indicating that Streptomyces prevalently found
in soils °, Streptomyces are aerobic, gram
positive,  mycelium producing  bacteria, -
dominant genus of actinomycetes c8hstituting
more than 55% of G+C content in their DNA.
Actinomycetes produces more than 50% of
known antibiotics and 80% of this is produced
by Streptomyces sp ***, Streptomyces produce
wide range of clinically important antibiotics
and are broadly used in industries due to their
bioactivities. Secondary metabolites produced
by  Streptomyces  include antibacterial,
antifungal, antiviral, antitumar, anti-
hypersensitivity and immunosuppressive ''°.

Material and Methods

Collection of soil sample:

Soil samples were collected from rhuzosphere of
plants in Khairagarh of Rajnandgaon district,
Chhattisgarh; India. Soils were taken from up to
depth of 25 cm, after removing 5 em of surface

soil. The soil samples were collected in sterile
plastic bags .
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Isulatmn of Streptomyces: ;

minutes at 60 °C the suspensmn was se

diluted and spread 0.1 ml aliquots of each serial

dilution on Starch casein nitrate agar plate
containing actidione to inhibit fungi, plates were
incubated for 14 days. The pure cultures were
stored in Starch casein nitrate agar and glycerol
for further use.

Test organism: Gram positive and Gram
negative bacterial were used to screened for
antibacterial activity of isolates. Gram positive:
Staphylococcus aureus (MTCC 7443), Bacillus
subtilis (MTCC 1789), Bacillus cereus (MTCC
6909), Listeria monocytogenes (MTCC 1143),
Micrococcus  luteus (MTCC 7950). Gram
negative: Escherichia coli (MTCC 3221),
Klebsiella  pneumoniae MTCC 9544),
Pseudomonas  aeruginosa (MTCC  3163),
Salmonella  enterica (MTCC 3219) and
Aeromonas hydrophila (MTCC 1739).

Screening of isolates for antibacterial activity:
Primary screening: primary screening of
Streptomyces were done by using cross streak
plate method on Starch casein nitrate agar.
Streptomyces isolates were inoculated by a
single straight line in the centre of Petri plates
and after incubation of 7 days at 30 °C plates
were  inoculated with  test  organisms
perpendicular to the Streptomyces isolates and
incubated at 37 °C for 24 hours . The bacterial

- inhibition was evaluated by measuring inhibition

 distance in mm between test organisms and
~ Streptomyces straight line.

§§candmy screening: isolates which exhibited
pnmary activity were grown in 250 ml flask
 containing 50 ml of Starch casein nitrate broth
(SCN gpdGIucese soybean meal broth (GSB)
- medium. Seven day old culture was used to
mocul&te the flask and incubated in a rotary

: -V 14 dayS 10

) -fﬁl‘ 1S min gy d

”aatena.l activity by

ethod The lest
were sWabbed on  solidifieg
Mueller Hinton agar (MHA) medium and wej,
were made with sterile cork borer (6mm), Bt
hundred microliter of each supernatant of eqcy
Streptomyces isolate was loaded in well and kept
in refrigerator for 1 hour for diffusion of
antibacterial compound. After 1 hour Petri digp,
were placed in incubator at 37 °C for 24 hours.

Results and Discussion
Genus Streptomyces are responsible for the
production of wuseful bioactive secondary
metabolites compound, it is most valuable
organism for pharmaceutical industries. After
incubation, chalky, powdery and pigmented
colonies were observed on SCA plate which
possessed an earthy smell, 17 Streptomyces (V1-
V17) were isolated from soil sample of
Khairagarh and all isolates are Gram-positive '*.




ut#vhy 4+ moderate activity, +++: good activity
brilis, BC: Bacillus cereus, SA: Staphylocaccus aure

¢d aus. Gram negative: KP: Klebsiella pneumoniae,
: Salmonella enterica and AH: Aeromonas hydrophila.




Fig. 2: Antibacterial activity of Strepromyces isolates, A: V5, V6, V9, V11 and V16 against S. aureus.
B: V1, V5, V6 and V11 against B. subtilis.

Preliminary screening by cross streak method
revealed that 12 Streptomyces 1solates exhibited
anubacterial activity against test organisms
(table 1). Antibacterial isolates when subjected
o secondary screening in broth using well
_diffusion method exhibited different activity
from that of preliminary screening in Starch
casein agar plate. Out of 12 only 10
Streptomyces  isolates showed antibacterial
activity while Strepromyces V8 and V16 were
not effective in secondary screening (tgble 2).
Similar results were observed in a study * in
which 65 organisms showed antimicrobial

activity in primary screening but in secondary
screening only 52 isolates exhibited activity, V3
and V6 exhibited broad spectrum activity, V3
showed antimicrobial activity against all the test
organisms and V6 inhibited all the organisms
except Pseudomonas aeruginosa. Five isolates
showed moderate activity and 3 isolates
exhibited weak activity against test organisms.
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ABSTRACT

Present study focused on assessment of antibiotic resistance pattern of three MTCC bactenai stramsz
E. coli, K. prewnoniae & P. aeruginosa and analysis of synergistic potential of ethanolic extracts
Tinospora cordifolia wath various classes of antibiotics. Antibacterial activity of antibiotics was a
by dise diffusion method. Antibacterial effect of hot and cold ethanolic extracts was analysed by agar
dilution method. Cold extraction was performed in 1:8 dilution while hot extraction was performed using
1112 dilution of dried plant parts in ethanol. Synergistic activity of plant extracts was analysed using
concurrent administration of extracts (by agar dilution method) and antibitics (Disc diffusion method).
Zone of mhibinon (mm) was calculated in triplicates and results were analysed by standard error, mean
and ANOVA. In present study synergistic interaction among antibiotics and ethanolic extract of T.
cordifolia Results are acceding previous findings and literature reported in Ayurved.a & nﬁm‘ primitive
medicine system. i

Figure: 02 References: 10 Cioe - Tabler 06
KEY WORDS: E. coli, Klebsiella pneumoniae. MDR, Pseudomonas aeruginosa, Synergism,

",’.

Introduction

Environmental bacterial strains are able to
acclimatize themselves {0 unfavorable

conditions & develop resistance among them. acquaint about ‘active mgremantsf prmclple
Among gram negative bacteria emergence of behmd a.nubactenal abm’l‘é’ ofmcdmmal plants

antibiotic resistance 1s increasing and thus
multidrug resistance is accruing. This is a major
concern of researchers now days, Prediction of
antibiotic resistance among bacterial strains
before they emerge at clinical settings is a novel :

approach for preventing super bugs and their fruit, root & stem Of T moapam caxdfoﬁa Wlth
spread endemically. seven antxbmti,cs. S &

Angient civilians treat various ailments by their
knowledge of herbal formulations. Back to
nature is beconing necessity for researchers so

that treatment of various ailments becomes more running tap water foﬂowcd. by surface
cifective, less wme taking and with lesser side atenhzauon wﬂh HgCl; _-(B ﬂi%} mluuon

effects.
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prepare crude extract using ethanol. Sequential
extraction was performed using petroleum ether,
chloroform,  ethanol  respectively.  Cold
extraction was performed using 25 g plant part
in 200 ml solvent while hot extraction was
performed using 25 g plant part in 300 ml
solvent™””, Hot extraction was performed at
boiling point of the respective solvent to be
tested. In present study, antibacterial effect of
only ethanol extracts was analyzed.

Determination of antibiotic susceptibility
Antibiotic susceptibility test of three MTCC
bacterial strains was performed by kirbey bauer
dise diffusion method. Eleven antibiotics viz.
cefotaxime (CTX 30meg), ceftriaxone (CTR
30meg), tetracycline (TE 30meg),
chloramphenicol (C 30meg), nalidixic acid (NA
30meg), gentamicin (GEN 10mcg), kanamicin
(K 30mcg), ampicillin (AMP  10meg),
amoxicillin  (AMX 25mceg), streptomycin (S
lOmcg) and erythromycin (E 15mcg) were
selected from seven classes of antibiotics for
screening of resistance pattern of three MTCC
strains.

Assessment of
activity
Synergistic/ Antagonistic activity of plant extract
with antibiotics was assessed by agar dilution
method *'". Plant extract was incorporated with
MHA and culture was swabbed using sterile
cotton swabs. Seven antibiotic discs wviz.
cefotaxime (CTX 30 mcg), ceftriaxone (CTR 30
mcg), chloramphenicol (C 30 mcg), gentamicin
GEN 10 mcg), kanamycin (K 30 mcg),
alidixic acid (NA 30 mcg) and tetracycline (TE
0 mecg) were selected for assessment of
-synergistic activity against three MTCC strains.

synergistic/Antagonistic

- Percentage inhibition and activity index:
- a) Percentage inhibition: Percentage inhibition
~of various antibiotics was calculated using the

: Lfcllb-wtmg formula:-

~ Percentage inhibition=

Inhibiti n
on zone in mm x 100
Contml

- growth zone of bacteria i.e. diameter
ite as g@'owth occur all around the

b) Maximum inhibitien by

B R T R N e S S S . Rl VT

i
"T:g:;af '7
b) Activity index: Activity index of plant
extracts is determined and calculated using
formula given below

Activity index=
(Inhibition zone of extracts+antiblotics)
Inhibition zone of standard antibiotics

Results

1. Antibacterial activity

Among eleven antibiotics tested, maximum
antibacterial  activity was found with
chloramphenicol against MTCC K. preumoniae.
Among three bacterial strains tested, MTCC
P. aeruginosa was highest resistant bacteria
strain, while MTCC K. pneumoniae was least
resistant bacteria strain. Maximum antibiotics
showed highest activity against MTCC K
pneumoniae. While maximum resistance for
amoxicillin &  ampicillin = followed by
erythromycin (Table 1) was observed in all
bacterial strains tested. Chloramphenicol was the
most effective antibiotic against all bactenal
strains (Fig. 1). Maximum antibacterial activity
at lower concentration was observed by hot
ethanol leaf extract against MTCC P
aeruginosa (Table 5).

2. Percentage inhibition

Maximum  percentage  inhibition  with
ceftriaxone and cefotaxime was obtained for
MTCC K. pneumoniae followed by MPCC E
coli and MTCC P. ageruginosa. Maximum
percentage  inhibition  with  tetracycline,
chloramphenicol, gentamicin and nalidixic acid
was obtained for MTCC K. pneumoniae
followed by MTCC E. coli. While kanamycin
showed maximum percentage inhibition for
MTCC E. coli followed by MTCC K.
prneumoniae (Table 3).

a) Organism wise: Maximum percentage
inhibition among six bacterial strains &
seven antibiotics tested was found against
MTCC K. pneumoniae (for five antibiotics)
while least percentage inhibition was found
against MTCC P. aeruginosa.

: individual
antibiotic:  Maximum  inhibition = of
ceftriaxone, cefotaxime, chloramphenicol.




nalidixic acid and gentamicin found for
M 'CC K. pneumoniae.

c) Most effective antibiotic: Most effective
: antibmuc tested was chloramphcmcol
- followed by ceftriaxone with maximum zone
' _pf inhibition against MTCC K. pneumoniae.
Maximum  percentage inhibition for
~ chloramphenicol found for MTCC K.

_ pneumoniae followed by MTCC E. coli.

3. Activity index

1) Activity index of hot and cold ethanolic

extracts of 7. cordifolia against MTCC E.

«coli: Maximum activity index observed for cold

ethanol root extract with gentamicin. Kanamycin

showed maximum activity index against most
the extracts tested. Highest activity index among
all extracts tested against MTCC E. coli formed
with cold ethanol root extract with gentamicin

(Table 4).

a) Leaf extracts: Highest activity index formed
with cold ethanol Ieaf extract with
gentamicin when tested against MTCC E.
coli. Maximum extracts showed higher
activity index with gentamicin,

b) Fruit extracts: Highest activity index
formed for hot ethanol fruit extract with
kanamycin followed by gentamicin. Hot
ethanol fruit extract showed higher activity
index with all  antibiotics  except
chloramphenicol and nalidixic acid. Higher
activity index formed thh gentanncm with
fruit extracts.

c) Roqt extracts: Highest activity index against
MTCC E. coli formed with cold ethanol root
extract with gentamicin. Cold ethanol root
extract possess higher activity index with all
antibiotics  except chloramphenicol and
nalidixic acid.

d) Stem extracts: Higher activity index
observed with hot ethanolic stem extract with

kanamlcm and cold ethanolic stem extract
with'gentamiciu.

2) Actmty index of hot and cold extracts of 7.

cordifolia agamst MTCC K. pneumoniae:

Highest activity index formed by kanamycin
~ with hot. ethanol leaf extract ‘among all parts

._ tested against MTCCK. prneumoniae.

extracts showed hxgher actmty mdex with
- kanamycin.

b) Fruit extracts: nghes! actwny ndex
against MTCC K. pneumoniae was formed
with kana.mycm.

by hot ethanol fruit e;&tract
Both extracts showed hx
with kanamyein. Hot etha
possess  higher act vity.
antibiotics exccpt
nalidixic acid. b

¢) Root extracts: ngh&ﬁt aclivn._ -against
MTCC K. pneumoniae was fonned wuh cold
ethanol root extract & kanamycm. Both
extracts showed highest activity index with
kanamycin. Cold ethanol root extract showed
higher activity index with all antibiotics
except chloramphenicol.

d) Stem extracts: Highest activity index against
MTCC K. pneumoniae was formed with hot
ethanol stem extract & kanamycin. Both
extracts showed h:gher acuvny index with
kanamycm. :

3) Activity index of hot and cold extracts of T,

cordifolia against MTCC P. aeruginosa:

Highest activity index against MTCC P.

aeruginosa was formed by cold ethanol root

extract followed by hot ethanol root extract wn_h
kanamycm. :

a) Leaf extracts* nghest act1 in
MTCC P. aeruginosa was formed by cold
ethanol leaf extract with all antibiotics.

b) Fruit extracts: ngh&st activity index
against MTCC P. aeruginosa was formed
with hot ethanol fruit extract & Kanamycin.
Hot ethanol fruit extract showed significantly
higher activity mdq:x with all antibiotics

~except ceftriaxone and cefotaxin

~¢) Root extracts: Ihghgst acm?'xty‘mdex against

MTCC P aeruginosa was formed wnh cold
ethanol root extract & kanamyocin.

d) Stem extracts: Highest activity i index against

MTCC 05 ae'rugmosa'was formed with hot

s kanamyein. Lowest

- of inhibition

S i : stration of cold

= ethanol stem ext with chloramphenicol.

Hot qth@nel__' stem  extract  showed

AL e SRR R SRR e AR RS SR S R A




!3.:;§,_ g
significantly higher activity index with all
-antibiotics except chloramphenicol and
nalidixic acid.

Synergistic/  Antagonistic effect of extracts
with antibiotics:

Hot and cold ethanol leaf extract exhibited
slgmﬁcant synergistic activity against all three
bacterial strains. Cold ethanol fruit extract
showed antagonistic activity against MTCC K.
preumoniae. Hot ethanol root and stem extract
exhibited significant synergistic activity against
MTCC K. pneumonide and MTCC p.

aeruginosa. Cold ethanol root extract showed
significant synergistic activity against all three
bacterial strains. While cold ethanol stem extract
contains synergistic poteatial against MTCC 2
aeruginosa only. Cold extraction methods
showed higher antibacterial activity  with
antibiotics as compared to hot extracts.
Maximum  synergistic combination found
against MTCC P. aeruginosa followed by
MTCC K. pneumoniae with cold ethanol root
extract and hot ethanol root extract respectively

(Fig. 2).

___ TABLE- 1: Antibiotic resistance pattern of three MTCC strains
- S. | Antibiotics Class | Name of Antibiotics | MTCC | MTCCK. MTCC P.
oo : Antibiotics used E. coli | pneumonige | aeruginosa
1| Cephalosporins Cefotaxime CTX 30 24.67 26.67° ® 13
2 . : Ceftriaxone CTR30 2433 29.17° 19
3 | Tetracyclines Tetracycline TE 30 21 23.33° 10.17
4 | Penicillins Ampicillin AMP 10 - - e -
o e | Amoxicillin AMX 25 . - -
| 6 |Others Chloramphenicol €30 25" | 30.67%@ 14.67
S A b Streptomyein S10 16 e P
8 | Microlide Erythromycin ET15 - 9 -
9 | Quinolones Nalidixic acid NA 30 2033 <L ga3as ek e
10 | Aminoglycoside Gentamicin GEN 10 14 16.67° 15
11 e Kanamycin K 30 181 S1567 ¥ 633

Where,'."Orgahism’ 'ﬁsé'higheSt- activity, * Antibiotic wise highest activity,?l Highest antibacterial activity

among all antibiotics tested

B MTCC E. coli (3221)

B MTI:C K. pneumoniae (9544)

40 —— WMTCCP. aeruginosa (3163)

C30  NA30  GEN1D

TX 3bmcg),ceﬁnaxcme(CTR 30mcg); tetracycline (TE 30mcg), chloramphenicol (C

ﬁbgéfeffﬁ.f;ig&yi‘@_if'(ﬁjh;)'and-respective standard errors of seven antibiotics viz.




Wher _;;'MEC= MTCC E. coli, MKP= MTCC K. pneumomae, MPA=_
4 Indsmﬁs hlghest activity (agamst an organism), * Indicates highest activity

F1g.2' Synerglstxc and antagonistic effect of 7. cordifolia leaf, fruit & root extrac
against all three MTCC bactenal strains




TABLE 4 Actxuly index of hot and cold extracts of 7. cordifolia against M'I‘CC E, coli, MTCC K.

__pneumoniae and MTCC P. aeruginosa
Orgamsm Extracts | CTR | TE CTX K C NA GEN

MEC | HELE | 1.16 | 1.31 | 1.50° | 1.68° | 1.03 [ 0.89 1.807
: CELE | 143 [ 137°| 1.17 1.66 1.16 | 097 | 1.91°%
HEFE | 1.29° | 1.23° [ 1.37° [ 1.57°°Y | 0.78 | 092 | 1.55°
€BEE " EX ] oz [ 078 1.05 079 | 074 | 1.267
HERE | 134 | 121 | 124 1.40 0.85 | 085 | 1.63°
CERE | 1.62° | 1.29° | 1.61° | 1.47° | 095 | 0.90 | 2.04°7¢
HESE | 099 | 098 | 102 ] 132° | 072 | 0.76 1.09
Fie =W CCESE 71306 7099 1.1 1.00 092 | 084 | 127°F
| MKP HELE | 1.05 | 1.66°| 1.12 [2.49°7% | 082 | 102 | 144
b | LCRLE 11751 123 1126 1.87° | 002 | 105 1.54
HEFE | 1.16° | 1.14° [1.30° | 1.47°% | 078 | 1.13 | 1.36°
CEFE | 054 | 089 | 063 | 1.24® [ 071 | 0.79 1.12
HERE | 1.17°| 123 | 1.31 | 1.82% | 090 | 1.04 1.54
CERE | 1.17° | 1.31°] 1.35° | 1.98°7 | 0.96 | 1.15%| 1.68°
HESE | 0.67 | 1.71°] 1.08° | 2.31°% [ 1.06°| 096 | 2.11°
e - o CESE P91 | 09404 [T 32 [P0 [ 085l S0
P AT MPA HELE | 0.84 [ 2567 1.13 2.53 141 | 233 1.53
: CELE | 1.83° | 2.90° | 2.61° | 4.78° |1.93° [ 3.16°| 2.00°

HEFE | 1.03 | 2.72° | 2.16 | 5.09°" | 2.35° | 355" | 2.08°
CEFE | 142 | 149 | 2.38° | 2.67° | 0.00 | 0.00 1.55
HERE | 1.03 | 315 | 246° | 563° | 262 | 3.16°| 263
CERE | 1.37° [ 337° | 2.12 [ 6.20°7% [ 2.68° | 292 | 2.67°
HESE | 1.56° | 3.42° | 2.15° | 5.06°™ | 2.04 | 3.14 | 1.95°
CESE | 1.26 | 251 | 2.10 | 3.10° | 000 | 269 | 203

Where,l\{EC— MI'CC E coh (3221), MKP= MTCC K. pneumomae (9544), MPA= MTCC P. aeruginosa
(3163),‘ Highest activity index of a plant part among all extracts,” Highest activity index of an extract,
I-Ilghfst activity of an antibiotic for a plant part, ¥ Highest activity among all extracts against an organism

| : ..,TABLE 5 Muumum Inhibitory Concentration (MIC) of T. cordifolia used for assessment of
: S  synergistic activity with antibiotics _
_Extracts MTCC Reference Strain

MEC MKP MPA
~ CEFE 0.50 0.50 0.50
CELE 0.13 0.13 0.031%
__CERE 0.016 0.0078" 0.0078"
CESE 0.50 0.50 0.016"
| HEFE 0.50 0.50 _0.0039*
[T HELE | 00078 | 0.0078 0.00006 5757
 HERE | 025 0,25 ~ 0.0039"¢

| HESE | 050 0.0039° 0.0020

TCCE. coli, MKP= MTCC K. pneumoniae, MPA= MTCC P. aeruginosa,
e al achv1ty of extmcts wxlh antibiotics (for an orgamsm), Maximum activity of
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ABSTRACT
the present work, a total of 32 actinomycetes were isolated from soil samples of Bastar block of
attisgarh by serial di

dilution and spread plate method on starch casein agar & actinomycetes
folation agar. These actinomycetes were screened for their antibacterial activity by agar well
iffusion method against 6 bacterial pathogens obtained from Micrabial type Culture collection and
yene Bank (MTCC) IMTECH, Chandigarh. All actinomycetes isolates were morphologically distinct
the basis of colour of substrate and aerial mycelium and diffusible pigment. Among all
ctinomycetes isolates, thirteen isolates showed antibacterial. Out of 13 isolates, 8 isolates (61.5.%)
hibited antibacterial activity against at least one of the tested pathogenic bacteria, 4 isolates (30.7%)
hibited antibacterial activity against three gram positive bacterial pathogens and only | isolate had
hown broad spectrum antibacterial activity against all the gram positive & gram negative bacterial
athogens used in this study. On the basis of morphological and biochemical characters, all
nomycetes were found belonging to Streptomyces genera.

A1

igures: 02 References:26 Tables:02
EY WORDS: Actinomycetes, Antibacterial activity, Pathogens

Introduction

Actinomycetes are prokaryotic spore forming
gram positive bacteria with high G + C

Entmt in their DNA ranging from 51% in

Corynebacteria to more than 70% in

Streptomyces and Frankia®. They are free

iving, saprophytic bacteria and due to their

environment and because of this adaptability,
they are renowned in medicinal and industrial
fields’. There is great variation in selective
antimicrobial activity of actinomycetes, both
qualitative and quantitatively, which could be
demonstrated through their antibiotic spectra®.

ilamentous nature, branching pattern and
nidia formation as similar as fungi they are
so known as ray fungi'. They are most
idely distributed group of microorganisms in
ture and due to their diversity and ability for
¢ production of most of the discovered
i secondary metabolites, mainly
antibiotics "', enzymes'!, enzyme inhibitors'®, -
immunosuppressive agents®, holds a prominent
osition as targets in screening programs. The
lass Actinobacteria includes some of tl}ﬁ
esilient species which can easily adapt in
rious conditions making them capable of
growing in extreme, hostile and polluted

The rate of discovery of new species and new
compounds from common species of
actinomycetes has  declined, therefore,
improved methodologies for isolating the
uncommeon and rare actinomycetes from the
diverse habitats is required to avoid the re
isolation of same strains and (o improve the
quality of natural products screened®”. The
present study is designed to isolate the
potential actinomycetes from forest soils of
Bastar region and screening them for their
antibacterial  activity  against  bacterial
pathogens.
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Material and Methods
Collection of soil samples
Three soil samples were collected randomly™

from forest area of Bastar region, from 10 - 15

cm depth, transported to laboratory in sterile
polythene bags, where the soil samples were
meshed, sieved and air dried at room
temperature for 7 days and treated by wet
heating, dry heating method® and 1.5%
phenol”, :

Isolation of Actinomycetes

Pre-treated soil samples were subjected to
serial dilution in distilled water and spread on
starch casein agar and actinomycetes isolation
agar containing nystatin at 50 ug/ml * and
incubated at 28° C for minimum three weeks.
Pllates were observed regularly till appearance
o! actinomycetes colonies. Morphologically
distinct  colonies were subcultured on
respective media and pure cultures were

maintained on starch casein agar slants and
preserved at 4°C,

Screening of Actinomycetes isolates for
antibacterial activity:

The actinomycetes isolates were grown in 250 °

ml Erlenmeyer flask containing 50 ml starch
casein broth and incubated at 28°C for 7 days.
After incubation, the mycelium was separated
from the culture broth by centrifugation at
15,000 rpm for 30 min. The resulting
supernatant was then used for antibacterial
activity by agar well diffusion method' on
Muller Hinton agar plates previously seeded
with test organisms.

Test organisms

Antibacterial activity of actinomycetes were
tested against 6 bacterial pathogens, three
gram-positive bacteria such as, Staphylococcus
aureus (MTCC 7443), Bacillus cereus (MTCC
6909) and Bacillus subtilis (MTCC 1789) and
three gram-negative bacteria such as
Escherichia coli (MTCC 3221), Pseudomonas
aeruginosa (MTCC 3163) and Klebsiella

pneumoniae (MTCC 9544) obtained from
Microbial Type Culture Collection & Gene
Bank (MTCC), IMTECH, Chandigarh. The

antibacterial activity was observed after 24h1‘
of incubation at 37°C, by measuring 1§he size
{diameter in mm) of zone of inhibition'=. :

_actinomycetes isolate whic
~ spectrum antibacterial actj
- gram positive and gram

13- BS2L A %,'AJ,O & SCAe[ 18olateg, BS
antibacterial activity against al| %
~ path Fig. 2.)

hological, physiologi
mch;?;cta'istics by following
described in  International
project’®. The micro-morph
mycelia Structure, spore arranger
observed through light microscopy at
resolution.  The culturfll cha
pigmentation of aerial mycehu_n;}_
sporophores were observed by culty
actinomycetes isolates on differen
mediums such as ISP 2, ISP 4, ISP 5, ISP
ISP 7". Biochemical tests, such as, cata
test, nitration reduction, citrate uti
starch hydrolysis, gelatine hydrolysis
hydrolysis, urea hydrolysis, H2S proc
were performed for characterizatiol

actinomycetes isolates.

Results and Discussion
Present study focuses on isolation of
antibacterial soil actinomycetes. Tota)
distinct actinomycetes were isolated
forest soils of Bastar region of Chhati
(Fig.1).  Among them, only 13 iso
exhibited antibacteria] activity. Out of thes
iso!at_es, 8 isolates exhibited antibaet
activity against at leagt one of tlie: ’
pathogenic bacteria, 4 isolates  exhibi
antibacterial activity against 3 tested bacte :
pathoger_ls. and only | isolate it
antagonistic activity against all the 6
bacterial pathogens, The antibacterial actj
analyzed by measuring the diameter of zor
.mhfbmon by  culture filtrate f? . :
actinomycetes isolates g represented e Ta } 3,
No. 1. In the present study, resyt '111. able
that, the isolate BS 4¢ . S Indica

AR A Cgativ :
cteria used in this study € Pathogeni

had ghe
wn
£ram positive



Fig.1: Iscdation plates

Lehmmomycetes  Qolofiley  on

'«Am\tu-.g
Starch  Casein
Agar & Acunomycetes Isolation Agar

Most of the actinomycetes solates had shown
good anubacterial activity against
SMaphyiococcus aurews & Bacillus  subtilis.
IThe identification of actinomycetes isolates
was carried out by using morphological and
biochemical characters shown in Table No. 2.
All Actinomycetes were gram positive when
subjected to gram staining. In the microscopic
observation at 1000X all isolates had shown
filamentous, branched and long spore chain
beanng structures. In spore staining, B2, B4,
BS46, Al, Bll, RG & SCDM had shown
spiral shaped spore chain while the solates
RBS23, BS27. BI3, Al0, All & SCAl were

Fig.2: Antibacteral sctivity of sctinomycetes by sgw
well diffesson method agmnst becterial pathogens s}

B.cercun, b). B. Subvilis,

€1 S gueris, d) E Coli

e). P. aeruginosa ). K. peeumoniae

having rectiflexibie spore chains. The solstes,
Bl 1, Bl 4, Al and SCDM had grey coler
aenal and substrate mycelium. The isolate RG
had white colour aerial mycelium and red
colour substrate mycelium  Diffusible
pigments were produced by B2, B4, BS27
BS46 & Al on starch casan agar plates. The
pigment producing soil actinomycetes had
been  found efficacious producers of
antimicrobial compounds against varicus
Multi Drug Resistant pathogens'”. On the basis
of morphological and biochemical charscters
all actinomycetes solates were found 10 be
belonging to Strepromyces genera™.

[ ABLE- 1: Antibacterial activity of Actinomycetes isolated from soils of Bastar block

- Test Organisms Actinomycetes isolates/ Zone of Inhibition {(diameter in mm)
| B2|] B4 | BS23 | BS27 | BS46 | BI3 [ Al [ A10 [ A1l [ SCAI | RG | SCDM | B11
§ oy B | S T 5 28 - 26 |24 |- 19 TP .
L MTCC
"B wuailis (MTCC |24 |- |23 |- Nl mla - I8 IBE ¢
1789)
T‘mmm - 22 # 32 2 21 127 : M » 19 | 32
| (MTCC 7443) .
| E. coli (MTCC o dpe T - 20 27 - - |- 16 £ 5 .
| 3221)
| P aeruginasa < - 3 19 2 2 g 5 3 = 2 s
(MTCC 3163) SR e : ;
. - v e 2 3 - i PR - - - 5

K poeumomige |- 120 |- " z
IMTCC 9504)




2. Morphological & biochemical characteristics of potent

TABLE-

Ty [on [ Bsz [ Bs6 [ BB [ AL [A10 | All | SCAL}
muycelium color ‘ i =
Suy;rate Grey | Grey | Pink Cream | Cream | Grey | Grey | Black | Cream
mycelium color | -

Spore chain + + - - ¥ - e = _
spiral o il it

Spore chain - - + + | =.-|*-'_* LS R
Rectiflexible i s ;

Diffusible + + = + e o + & -
pigment '

Gram stain - + i + T % + 5 i
Catalase test | + + + + T T T i -
Citrate = =3 + e T T = T +
utilization |

Nitrate + = R T 75 * T _ :
reduction

Starch + # + + * + + + +
hydrolysis

Lipid + +* e 3 T = T 5 -
hydrolysis " ]

Gelatine - + = = = 3 3 r -
hydrolysis

For the screening of potential Actinobacteria,
less than one part of Earth’s surface has been
explored and approaches for exploration of
random and exotic habitats would accelerate
the production of bioactive substances from
the Actinobacteria’. The present study
revealed the presence of  potential
actinomycetes showing antibacterial activity in
the soil samples of Bastar block of
Chhattisgarh. The result of antibacterial
screening revealed that most of the potential
actinomycetes were effective against gram
positive bacteria while few of them had shown
activity against gram negative bacterial
pathogens used in this study. One
actinomycetes isolate (BS 46) had shown
broad spectrum  antibacterial ~ activity.
Improved isolation & screening methods on
soils of diverse habitats should be applied to
isolate potential bioactive actinomycetes®.
Potent antibiotics from actinomycetes of
diverse habitats could be beneficence to fight
against antibiotic resistant pathogens®. There
are several reports on dominance of
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 Introduction carbohydrate contents . It requires oxygen as &
Laccase was discovered in the effluence of second substrate for enzymatic action, It s
Japanese lacquer tree Rbus vernicifera (Yoshida, capable to catalyze the ring cleavage of aromatic
1883 . " 4 T - B

compounds®, Over 60 fungal strains of phyls

specially  Basidiomycota, Ascomycota and

“Zygomycota show laccase ac

Material and Methods bRl
n the - The reagent grade chemicals Potato Dextross
 multi- — Agar, Potato Dextrose Broth, Guaiacol, Sodium
: '~ Acetate Buffer and Streptomycin were procured
from Hi-Media, Mumbai. s I AR

Sample of cocon “r}'ﬁas'téfsmf;w coll ectndm i
 Starile plastic bag from DPS Chowk Bhilai,
~ District Durg (C.G.) and subject to isolation of
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0.01% swreptomycin poured in phfﬁ and plals
rotate clock-wise and anti-clock wise.
Streptomycin was used for inhibition of bacterial
contaminants. After solidification of medium
plates were incubated at 28°C for 7 days™.

Qualitative screening

The fungal strams were moculated in 0.01%
Guaiacol containing Potato Dextrose Agar
plates. The plates were incubated at 30°C for 7
days. Afier 7 days the laccase producing fungal
strain showed reddish brown color zones around
the fungal colony. Positive fungal culture was
taken for the quantitative estimation’®.

Quantitative screening
For quantitative screening positive fungal
cultures were carried out in Erlenmeyer flask
(250m!) which containing 100ml Potato
Dextrose Broth. Flasks were incubated at room
temperature for 15 days.

Gm 3ml sodmm acetate lmﬁ'e.r and 1:1:1
enzyme SOUIrce. Rmtm MIXTETES e
incubated at 30°C for 10 mimes. Laccae
mmmwﬂ&méﬁe&emw
of enzyme production one micromole colored
product in per minute per mL The absorbance of
mwonmmmmmﬁmedat-ﬁ@mh,

using UV Spect:mhotomﬁﬂ'
Volume wuvny (Ulml) =
AA470nmfmmx 4 x\ftxtﬁlnnmfaﬁﬂt

-E'XVS

“ dmvedfmmunﬁdﬁnmm&prmcipie




Laccase activity (U/ml)

reaction wil







