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ABSTRACT
In  the  process  of  developing  a  plant  based  substitute  for  economical  and  safe  method  for  water
disinfection  against  conventional  chemical  constituents,  the  alcoholic  and  aqueous  leaf  extracts
of  Ocimum  sanctum  (Tulsi) were  screened  for  evaluation  of  inhibition  efficiency  and  the
presence  of  phytochemicals.  Ocimum  sanctum  is  effective  against  E. coli  and  showed  increase
in  antimicrobial  activity  with  increase  in  dose  and    contact  time .  The  antimicrobial  activity  of
alcoholic  leaf  extract  was  more  as  compared  to  the  aqueous  leaf  extract.  The  MPN  test  was
performed  as  well,  to  compare  the  efficiency  of  alcoholic  and  aqueous  leaf  extract  on  waste
water. A  qualitative  phytochemical  analysis  was  performed  on  both  the  extracts  for  the  presence
of  alkaloids,  glycosides,  terpenoids,  steroids,  flavonoids,  tannins  and  reducing sugar.  The
alcoholic  leaf  extract  contained  alkaloids,  steroids  and  tannins  while  the  aqueous  leaf  extract
contained  only  alkaloids  and  steroids  which  are  active  antimicrobial  components  in  plants.

 Key  Words :  Ocimum  sanctum,  Alcoholic  leaf  extract,  Aqueous  leaf  extract,  Antimicrobial,
Water  purification,  Phytochemical  analysis

INTRODUCTION
About  1.6  million  people  die  every  year  from
diarrheal  diseases  (including  cholera)
attributable  to  lack  of  access  to  safe  drinking
water  and  basic  sanitation  and  90%  of  these
are  children  under  5,  mostly  in  developing
countries.  Approximately  150  million  people
are  infected  with  Schistosomiasis  leading  to
death,  approximately  500  million  people  are  at
risk  of  trachoma  from  which  146  million  are
threatened  by  blindness  and  6  million  are
visually  impaired.  Intestinal  Helminthes,
Ascariasis,  Trichuriasis  and  Hookworm
infection  are  plaguing  the  developing  countries
due  to  inadequate  drinking  water  with  133
million  suffering  from  high  intensity  Intestinal

Helminthes  infections,  there  are  around 1.5
million  cases  of  clinical  Hepatitis  every  year1.
Even  after  spending  billions  of  rupees  through
different  state  and  central  government
schemes,  several  parts  of  rural  India  are  still
deprived  of  safe  drinking  water  attributing  to
90%  of  rural  diseases.  Moreover  improper
maintenance  of  scheme,  inadequate  supply  of
chemicals,  unskilled  manpower  adds  to  the
drinking  water  related  problems.2  Different
agencies  like  Ministry of  Water  Resources,
Ministry  of  Urban  Development  and  Poverty
Alleviation,  Ministry  of  rural  development,
Ministry  of  Environment  and  Forest  and
Ministry  of  Health  and  Family  Welfare  have
got  different  roles  to  play  in  order  to  provide
drinking  water  of  adequate  quantity  and  potable
quality  to  meet  the  health  needs  of  the
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community.  The  provision  of  clean  drinking
water  has  been  given  priority  in  the  constitution
of  India,  with  article  47  conferring  the  duty
of  providing  clean  drinking  water  and  improving
public  health  standards.  Several  policies  have
been  implemented  to  supply  safe  drinking
water  to  rural  India  since  1949  till 2007.
Despite  of  so  many  policies,  a  major  part  of
rural  India  is  deprived  of  safe  drinking  water3.
Water  that  has  been  disinfected  by  UV
treatment,  boiling,  chlorination,  micro-filtration,
ozone,  etc  may  still  be  polluted  with  other
contaminants  that  are  not  affected  by  the
disinfection  treatment.4  Moreover  there  is  a
heavy  cost  and  skilled  labor  is  required  to
handle  the  chemicals.  In  both  the  oral  and
written  traditions,  knowledge  of  alternative
methods  of  water  treatment  is  still  available.
Principal  among  them  are  the  Charaka  Samhita
and  Sushruta  Samhita  (300  A.D.)  which  are
the  foundations  of  the  Ayurveda,  the  Indian
system  of  natural  healing.5-7  According  to
Shiva  the  Sushruta  Samhita  lists  seven  modes
of  purifying  water.  The  wood  of  Amla
(Planthus  emblica)  is  used  to  clear  small
rain  ponds  in  the  Indian  Peninsula.8  Tulsi
(Ocimum  sanctum)  is  a  water  purifier  with
antibacterial  and  insecticidal  properties.
Drumstick  tree  (Moringa  oliefera)  which  in
Sudan  is  called  the  clarifier  tree  produces
seeds,  which  are  used  for  water  purification.9

Seeds  of  honge  (Pongamia  glabra)  and  nuts
of  nirmali  tree  (Strychnos  potatorium)  are
used  as  water  clarifiers.10  This  is  virtually
costless  way  to  render  contaminated  water  fit
for  human  consumption.11

AIMS   AND   OBJECTIVES
To  study  the  effectiveness  of  aqueous  and
alcoholic  extract  of  Ocimum  sanctum  as
antimicrobial  agent  for  disinfection  of  water.
1. To  study  the  antimicrobial  activity  of

Ocimum  sanctum  (Tulsi)  leaf  extract.
2. To  compare  the  performance  efficiency

of  alcoholic  and  aqueous  leaf  extract.
3. To  perform  the  phytochemical  screening

of  the  alcoholic  and  aqueous  leaf  extract.

MATERIAL   AND  METHODS
Plant material
Mature  leaves  of Ocimum sanctum  (Tulsi)  were
collected  from  healthy  plants  at  Loni,
Maharashtra,  India.  The  leaves  were  shade
dried  at  room  temperature  and  were  ground
to very  fine  powder  followed  by  sieving  in  75
micron  size  sieve  and  was stored  at  room
temperature.
Preparation  of  aqueous  leaf  extract
Alcoholic  leaf  extract  of  Ocimum sanctum
was  prepared  by  repeated  cold  percolation
method.11,12 Tulsi  powder was added in 100%
ethanol.  The mixture was filtered thrice through
Whatman  filter  paper  No. 1. The  filtrate  was
kept  in  the  incubator  at  370  C   for  about  30-
36  hours  till  a  dry  paste  was formed .  A  dry
paste  of  73.97  mg  obtained  was  dissolved  in
10%  ethanol  to  get  an  active  component
concentration  of  11.38  mg/m .  This  extract
was  preserved  in  the  refrigerator.  Serial
dilutions  were  prepared  in  order  to get  100%,
10%,  1%,  0.1%,  0.01%  v/v  concentrations
such  that  the  final  concentrations  obtained
were  1.138  mg/m ,  0.113  mg/m ,  0.011313
mg/m ,  0.00113  mg/m .
Antimicrobial  activity  of  different
concentrations  of  aqueous  leaf  extract
E. coli  suspension  of  55  m   with  optical
density  1  O.D  was  prepared.  E.coli  suspension
of  9  m   was  added  in  4  sterile  test tubes.  In
each  test  tube  1  mL  leaf  extract  of different
concentrations  was  added  to  make  a  total
volume  of  10  m .  A  Control  was prepared
by  adding  9  m   E.coli  suspension  and  1  m
10%  ethanol.  Another control was prepared  with
10  m   of  E.coli  suspension.  All  the  tubes
were  kept  in  the  incubator for  6  hours.
Thereafter,  5  sterile  vials  with  0.9  m   saline
were  taken,  0.1  m   of  the  exposed  leaf
extract  from  one  tube  at  a  time  was
transferred  in  one  of  the  sterile  vial  and
thereby  serial  dilution  was  done  by  transferring
to  the next  consecutive  vials.  0.1  m   of  the
5th  dilution  was  transferred  onto  the  sterile
petri  plates.  Spread  plate  technique  was
performed  and  plates  were  incubated  at 370 C
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for  18  hours.  The  entire  procedure  was  carried
out  under  aseptic  conditions  with  all  the
required  materials  sterilized.
Antimicrobial  activity  of  aqueous  leaf
extract  at the  zero hour  and   6th  hour
E. coli  suspension  of  55  m   with  optical
density  1  O.D  was  prepared. E.coli  suspension
of  9  mL  was  added  in  4  sterile  test  tubes.  In
each  test  tube  1  mL  leaf  extract  of different
concentrations  was  added  to make  a  total
volume  of  10  m .  A  Control was prepared  by
adding  9  m   E.coli  suspension  and  1  m
10%  Ethanol.  Another  control  was prepared
with  10 m   of  E.coli  suspension. The  tubes
were  exposed  for  6 hours.  0.5  m   of  the
exposed  leaf  extract  from  each test tube  at  a
time  was  transferred  in  6  sterile  vials.  0.5
m   of  the  6th  dilution  was  transferred  onto
the  sterile  petri  plates.  Spread  plate  technique
was  performed  at  the zero  hour  and  plates
were  incubated  at  370  C  for  18  hours.  Further,
the  sterile  test  tubes  with  a  total  volume  of
10  m   E.coli  suspension  and  leaf  extract
were  exposed  for  6  hours  and  the  same
procedure  of  the  spread  plate  technique  was
followed  at  the  6th  hour.  The  entire  procedure
was  carried  out  under  aseptic  conditions  with
all  the  required  materials  sterilized.
Antimicrobial  activity  of  alcoholic  leaf
extract  every   hour  from  oth  hour  to  6th
hour
E.coli   suspension  of  28  mL  with  optical
density  1  O.D  was  prepared.  9  m   E.coli
suspension  was  added  in  two sterile  test  tubes.
1 m   of  1.138  mg/m  concentration  of  leaf
extract  and  1  m   10%  ethanol  was  added  in
two  different  tubes  latter  being  the  control.
Another  control  was  prepared  with  10  m   of
E.coli   suspension.  Thus,  there were  3  sterile
tubes  in  all  with  a  total  volume  of  10  mL.
Before  giving  the  tubes  an  exposure  of  6
hours,  the  initial  period  was  considered  as
zero  hour.  5  Sterile  vials  with  0.9   m   saline
were  taken,  0.1  mL  of  the  exposed  leaf
extract  from  one  tube  at  a  time  was
transferred  in  one  of  the  sterile  vial  and
thereby  serial  dilution  was  done  by  transferring
to  the next  consecutive  vials.  0.1  m   of  the
5th  dilution  was  transferred  onto  the  sterile

petri  plates.  Spread  plate  technique  was
performed  at  the  zero hour  and  plates  were
incubated  at  370  C  for  18  hours  followed  by
observation  of  results.  Further,  the  sterile  test
tubes  with  a  total volume  of  10  m   E.coli
suspension  and  leaf  extract  were  exposed  for
6  hours.  Meanwhile  the  same  procedure  of
spread  plate  technique  was  followed  every
hour for  a  period  of  6  hours  viz.  at  the  1st,
2nd,  3rd,  4th,  5th  and  6th  hour  respectively. The
entire  procedure  was  carried  out  under  aseptic
conditions  with  all  the  required  materials
sterilized.
Preparation  of  aqueous  leaf  extract
The  farm  dried  leaves  of  Ocimum  sanctum
(Tulsi)  were  collected  and  ground  to  fine
powder.  50  gms  of  Tulsi  powder  was  added
to  distilled  water.  This  mixture  was  heated
upto  600C  for  6  hours  with  intermediate
shaking.  The  mixture  was  filtered  through  a  4
layer  muslin  cloth.  The  filtrate  obtained  was
kept  in  the  water bath  at  650  C   till  a  dry
paste  was formed .  A  dry  paste  of  2.69  gms
obtained  was  dissolved  in  sterile  distilled  water
to  get  an  active  component  concentration  of
113.8  mg/m .  This extract was preserved  in
the  refrigerator.  Serial  dilutions  were  made  in
order  to  get  100%,  10%,  1%,  0.1%  v/v  such
that  the  final  concentrations  obtained  were
113.8  mg/m ,  11.38  mg/m , 1.138  mg/m ,
0.113  mg/m .

Antimicrobial  activity  of  different
concentrations  of  aqueous  leaf  extract
E. coli   suspension  of  55  m   with  optical
density  1  O.D  was  prepared.  E.coli
suspension of  9  m   was  added  in  4  sterile
test  tubes.  In  each  test  tube  1 m   leaf
extract  of different  concentrations  was  added
to  make  a  total  volume  of  10  m .  A  Control
was prepared  by  adding  9  m    E.coli
suspension  and  1  m   sterile  distilled  water..
Another  control  was  prepared  with  10  m
E.coli  suspension.  All  the  tubes  were  kept  in
the  incubator for  6  hours.  Thereafter,  5  sterile
vials  with  0.9  mL  saline  were  taken,  0.1  m
of  the  exposed  leaf  extract  from  one  tube  at
a  time  was  transferred  in  one  of  the sterile
vial  and  thereby  serial  dilution  was  done  by
transferring  to  the  next  consecutive  vials.
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0.1  m   of  the  5th  dilution  was  transferred
onto  the  sterile  petri  plates.  Spread  plate
technique  was  performed  and  plates  were
incubated  at  370C  for  18  hours.  The entire
procedure  was  carried  out  under  aseptic
conditions  with  all  the  required  materials
sterilized.
Antimicrobial  activity  of  aqueous  leaf
extract  at the  zero  hour  and   6th  hour
E. coli  suspension  of  55  m   with  optical
density  1  O.D  was  prepared.  E.coli   suspension
of  9 mL  was  added  in  4  sterile  test  tubes.  In
each  test  tube  1  m   leaf  extract  of different
concentrations  was  added  to make  a  total
volume  of  10  m .  A  Control  was prepared
by  adding  9  mL  E.coli  suspension  and  1  m
sterile  distilled  water.  Another  control  was
prepared  with  10  m   of  E.coli  suspension.
The  tubes  were  exposed  for  6  hours.  0.5  m
of  the  exposed  leaf  extract  from  each  test
tube  at  a  time  was  transferred  in  6  sterile
vials.  0.5  m    of  the  6 th  dilution  was
transferred  onto  the  sterile  petri  plates.  Spread
plate  technique  was  performed  at  the  zero
hour  and  plates  were  incubated  at  370C  for
18  hours.  Further,  the  sterile  test  tubes  with  a
total  volume  of  10  m   E.coli  suspension  and
leaf  extract  were  exposed  for  6  hours  and
the  same procedure  of  the  spread  plate
technique  was  followed  at  the  6th  hour.  The
entire  procedure  was  carried  out  under  aseptic
conditions  with  all  the  required  materials
sterilized.
Antimicrobial  activity  of  aqueous  leaf  extract
every  hour  from  zero  hour  to  6th  hour
E.coli  suspension  of  28  m  with  optical  density
1  O.D  was  prepared.  9  m   E.coli  suspension
was  added  in  2  sterile  test  tubes.  1 m of
1.138  mg/m concentration  of  leaf  extract  and
1 m   sterile  distilled  water  was  added  in  two
different  tubes  latter  being  the Control. Another
control  was  prepared  with  10  m of  E.coli
suspension. Thus,  there  were  3  sterile  tubes  in
all  with  a  total  volume  of  10 m .  Before
giving  the tubes  an  exposure  of  6  hours,  the
initial  period  was  considered  as  0th  hour.  5
Sterile  vials  with  0.9   m   saline  were  taken,
0.1  m   of  the  exposed  leaf  extract  from  one

tube  at  a  time  was  transferred  in  one  of  the
sterile  vial  and  thereby  serial  dilution  was
done  by  transferring  to  the next  consecutive
vials.  0.1  m    of  the  5 th  dilution  was
transferred  onto  the  sterile  petri  plates.  Spread
plate  technique  was  performed  at  the  0th hour
and  plates  were  incubated  at  370C  for  18
hours  followed  by  observation  of  results.
Further,  the  sterile  test  tubes  with  a  total
volume  of  10  m   E.coli  suspension  and  leaf
extract  were  exposed  for  6  hours.  Meanwhile
the  same  procedure  of   spread  plate  technique
was  followed  every  hour  for  a  period  of  6
hours  viz.  at  the  1st,  2nd,  3rd,  4th,  5th  and  6th

hour  respectively.  The  entire  procedure  was
carried  out  under  aseptic  conditions  with  all
the  required  materials  sterilized.
MPN  test  on  alcoholic  and  aqueous  leaf
extract
MPN  test  was  performed  to  check  efficiency
of  leaf extract.  Alcoholic  and  aqueous  leaf
extracts  were  collected  in  a  clean  bottle.
Single  and  double  strength   Mackonkey
medium  was  used  for  the  presumptive  test.13

Waste  water  to  be  treated  was  deliberately
contaminated  with  municipal  sewage  to
increase  the  MPN  count.  The  waste  water
was  filtered  so  as  to  remove  the  suspended
particles.  The  waste  water  served  as  a  sample
and  was  divided  into  three  parts  each  containing
250  m   of  sample.  One  of  the  samples  was
kept  untreated  and  the  remaining  two  samples
were  treated  with  20  m   of  1.138 mg/ml  of
alcoholic  and  113.8  mg/ml  of  Aqueous  leaf
extracts  respectively.  After  an  exposure  time
of  60  minutes  presumptive  coliform  test  was
carried  out  on  the  samples  by  inoculation  of
10  ml  aliquots  to double  strength  medium  and
0.1  ml  and  1  ml  aliquots  to  single  strength
medium.  It  was  observed  that  at  370  C,
coliforms  in  lactose  medium  ferment  within
48 hours  with  formation  of  gas  indicating  the
presence  of  coliforms  and  thus  rendering  that
water  unfit  for  consumption.  Further  Macrady’s
table  was  referred  to  detect  the  number  of
coliforms  per  100  ml  and  the  results  were
recorded.(Table 1)
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Phytochemical  screening
The  following  chemical  tests  were  performed
to  find  the  presence  of  the  active   chemical
constituents  such  as  alkaloids,  glycosides,
terpenoids,  steroids,  flavonoids,  reducing  sugar
and  tannins.14

Alkaloids
Detection  of  alkaloids  was  done  by  referring
the  guidelines.15

Mayer’s  test
The  test  was  performed  as  per  the  guidelines15.
Dragendroff’s  test
The  test  was  performed  as  per  the  guidelines13.
Glycosides
Detection  of  glycosides  was  done  by  referring

the guidelines16.
Terpenoids  and  steroids
Detection  of  terpenoids  and  steroids  was  done
by  referring  the guidelines16.
Flavonoids
Detection  of  flavonoids  was  done  by  referring
the guidelines16.

Tannins
Detection  of  tannins  was done  by  referring
the guidelines17.

Reducing sugar
Detection  of  reducing  sugar  was  done  by
referring  the  guidelines  in  guidelines.17

          Type   of   the   sample
Combination   of   the Number   of

positives cells/100  m 

Untreated   sample 5-5-5 1600

Sample   treated   with  113.8  mg/ml 5-5-2 500
of   aqueous  leaf  extract

Sample   treated   with  11.38  mg/ml 5-5-0 240
of   alcoholic  leaf  extract

Table  1 :  Data  of  MPN  Test  for  alcoholic  and  aqueous  leaf  extract

Active  chemical  Presence  or  absence  in Presence  or  absence  in
constituents  in  plants alcoholic  leaf  extract aqueous  leaf  extract
           Alkaloids Present Present

           Glycosides Absent Absent

           Terpenoids Absent Absent

           Steroids Present Present

           Flavonoids Absent Absent

           Tannins Present Absent

           Reducing sugar Absent Absent

Table  2 :  Results  of  phytochemical screening

RESULTS  AND  DISCUSSION
Alcoholic  leaf  extract
The  antimicrobial  activity  of  the  alcoholic  leaf
extract  of   Ocimum  sanctum  was  observed
at  different  concentrations,  however  complete
inhibition  was  observed  at  1.138  mg/m 
concentration.  The  antimicrobial  activity  with

respect  to  different  time  intervals  between
zero  and  the  6th  hour  was  studied  and  complete
inhibition  was  observed  at  the  4th  hour.  The
MPN  tests  carried  out  with  a  dose  of  1.138
mg/m   alcoholic  leaf  extract  showed  85%
reduction  of  coliform.  The  phytochemical
screening  detected  the  presence  of  alkaloids,
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steroids  and  tannins  in  alcoholic  leaf  extract.
Aqueous  leaf  extract
The  antimicrobial  activity  of  aqueous  leaf
extract  of  Ocimum  sanctum  was  observed  at
different  concentrations,  however  complete
inhibition  was  observed  at  113.8  mg/m 
concentration.  The  antimicrobial  activity  was
observed  with  respect  to  different  time  intervals

that are  at  the zero and  the  6th  hour  and
complete  inhibition  was  observed  at  the  5th

hour. The  MPN  tests  carried  out  with  a  dose
of  113.8  mg/m   showed  68.75%  reduction  of
coliform. The  phytochemical  screening  detected
the  presence  of  only  alkaloids  and  steroids  in
aqueous  leaf extract. Fig. 1 to Fig. 7

Fig. 1 :  Antimicrobial  activity  of  alcoholic  leaf  extract  was  studied  using  4  concentrations
of  leaf  extract  with  10%  ethanol  and  E.coli  suspension  as  control

Fig. 2 :  Antimicrobial  activity  of  alcoholic  leaf  extract  was  compared  at  the zero  hour
as initial  hour  and  after  an  exposure  of  6th  hours

E.coli

Fig. 3 :  Antimicrobial  activity  of  alcoholic  leaf  extract  was  compared  every  hour  for  a
period  of  6  hours  considering  the  initial  hour  as  the  zero  hour
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Fig.  4 :  Antimicrobial  activity  of  aqueous   leaf  extract  using  4  concentrations  of  leaf  extract  with
sterile  distilled  water  and  E.coli  suspension  as  control

E.coli

Fig.  5 :  Antimicrobial  activity  of  aqueous  leaf  extract  was  compared  at  the zero hour  as initial  hour  and
after  an  exposure  of  6  hours

Fig. 6 :  Antimicrobial  activity  of  aqueous  leaf  extract  was  compared  every  hour  for  a  period  of  6
hours  considering  the  initial  hour  as  the zero hour
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The  alcoholic  leaf  extract  showed  better
inhibition  as  compared  to  the  aqueous  leaf
extract  against  E.coli.18,16  During  the  MPN
test,  it  was  observed  that  sewage  water  cannot
be  completely  disinfected  due  to  high  turbidity

and  high  microbial  population  in  it,  however
alcoholic  leaf  extract  showed  better  inhibition.
Perhaps  clarifying  the  sewage  of  turbid  water
samples  by  filtration  through  charcoal,  clay  or
sand,  prior  to  the  treatment  could  achieve
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Fig. 7 :  Inhibition  time  required  for  each  of  the  leaf  extract

reliable  disinfection.  The  study  shows  simple
and  effective  method  to  disinfect  water  at
consumer  end.  In  rural  areas,  the  bacterial
contamination  of  water  could  be  due  to  poor
sanitary  condition  around  water  sources,
improper  drainage  facilities  near  hand  pumps
and  bore  wells  and  nearly  located  cattle  sheds
and  latrine  soak  pits.  The  possibility  of
contamination  of  water  between  collection  and
use  especially  in  villages  has  long  been
recognized  which  may  be  due  to  i)  Drawers
not  washing  their  hands  when  handling
collection  utensils  at  sources,  ii)  Households
not  securely  covering  and  cleaning  out  storage
vessels  iii)  Drawing water  in  the  house  from
storage  containers  using  unwashed  scoops  and
iv)   improper  hand  washing  after  defecation.
The  findings  of  researchers  show  that  neem,
tulsi  and  wheat  seem  to  exert  germicidal
effects  on  coliform  bacteria.  From  the  various
experiments  it  has  been  concluded  that  tulsi
gives  the  best  result  followed  by  wheat  and
neem.  Water  treated  with  tulsi  gives  a  pleasant
taste.20  This  technique  can  be  effective  for
water  obtained  from  nearby  streams  and  other
sources.  Harmful  pathogenic  organisms  present
in  such  water  are  killed  to  a  large  extent,
provided  the  initial  degree  of  water
contamination  is  not  severe.  Medicinal  plants
have  been  used  for  centuries  as  remedies  for
human  diseases  because  they  contain
components  of  therapeutic  value.  Recently,
the  acceptance  of  traditional  medicine  as  an
alternative  form  of  health  care  and
development  of  microbial  resistance  to  the
available  antibiotics  has  led  the  researchers  to
investigate  the  antimicrobial  activity  of

medicinal  plants.  The  medicinal  plants  like
cinnamon,  timur,  tulsi  and  origanum  are  being
used  traditionally  for  the  treatment  of
inflammation,  cough,  toothache,  antiseptics
expectorant  and  some  fungal  infections  like
candidiasis.21  An  important  characteristic  of
plant  extract  and  their  components  is  their
hydrophobicity,  which  enable  them  to  partition
the  lipids  of  the  bacterial  cell  membrane  and
mitochondria,  disturbing  the  cell  structure  and
rendering  them  more  permeable.  Extensive
leakage  from  bacterial  cells  or  the  exit  of
critical  molecules  and  ions  will  lead  to  death.22

It  has  been  suggested  that  the  aqueous  and
ethanolic  extracts  from  plants  used  in  allopathic
medicine  are  potential  sources  of  antiviral  and
antimicrobial  agents.23-25  Further  the
antimicrobial  activity  of  Ocimum  sanctum  can
be  checked  for  chlorine  resistant  organisms
and  other  broad  spectrum  of  pathogens.

CONCLUSION
The  selected  species  of  bacteria  E.coli  showed
growth  in  10%  ethanol  concentration,  however
alcoholic  extract  of  Ocimum  sanctum  (Tulsi)
in  10%  ethanol  showed  inhibition  which  proves
that  Ocimum  sanctum  (Tulsi)  has  shown  an
effective  antimicrobial  activity.  However,  50%
ethanol  shows  inhibition  and  thus  itself  acts
as  a  disinfectant.  The  growth  of  E.coli
increases  with  the  decrease  in  the
concentration  of  the  leaf  extract.  The
antimicrobial  activity  of  the  leaf  extracts
increases  with  the increase  in  the  exposure
time.  Alcoholic  extract  of  tulsi  showed  better
antimicrobial  activity  as  compared  to  aqueous
leaf  extract  approximately  100  times  better.

E.coli

E.coli
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Though  the  herbal  extract  does  not  show
complete  disinfection  on  sewage  water  due  to
high  turbidity  and  high  microbial  population,  it
certainly  shows  reduction  in  the  number  of
Coliforms.  The  phytochemical  screening  on
alcoholic  and  aqueous  extract  showed  alkaloids,
steroids,  tannins  and  alkaloids,  steroids
respectively  which  are  the  active  antimicrobial
components  in  plant  extracts.
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