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The Golden Era of microbiology is marked with the discover of almost all the antibiotics
which helped in treating several diseases. But due to development of bacterial resistance
against susceptible antibiotics, development of new antibiotics is in race in present day
scientific and research field. Holding the truth (some consider as truth) that history would
repeat after reaching a peak point in the development over time, many researchers are
looking back at the history of how humans combated against undiscoverable (at that time)
pathogens. In this context, the use of Phyto chemicals (plant extracts) & other naturally
occurring resources as antibiotics in the history, gave a different view point in developing
new antibiotics. Several plant extracts are already proven as potent bactericidal &
bacteriostatic agents against certain bacterial species. Use of several other Phyto chemicals
& natural products as potent antibacterial agents are under investigation. Few of the
proven natural products & Phyto chemicals having antibiotic property includes: Honey,
Mentha arvensis L., Cordia verbenacea DC, turmeric, curcumin (active ingredient of
turmeric) etc. This invitro study is an attempt in demonstrating the effect of NaCl &
sucrose (solutions at different concentration range) on bacterial growth activity.

Introduction

We know that salt and sugar (sucrose) are
used as preservatives from ancient days. If the
salt and sucrose have an antibacterial activity
for which it can be used as preservative, then
it can also be used in treating several
superficial bacterial infections. But the same
is not clinically used or approved. A trial to
prove its potency as anti-bacterial agent is
done using well diffusion technique. Both the
salt and sucrose are prepared in the form of
solutions of different concentrations to test for
its peak activity at a particular concentration

and also to determine the concentration range
vs antibacterial activity of both the solutions.
It is assumed that at certain concentrations of
the solution, the bacterial growth may be
encouraged (due to which the product
prepared using these as a preservative gets
contaminated). Any of the above assumed
activity is measured in terms of diameter of
Zone of Inhibition/ Exhibition formed in well
diffusion technique.

This in vitro study is to determine the
concentration of salt (NaCl) and sucrose at
which peak antibacterial activity is observed,
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however, this is to be tested further in animal
model to prove its clinical usage. In the
sideways, this is also to determine the
concentration at which it has a minimal anti-
bacterial activity in favour of not to use in
food industries as preservatives.

Both the NaCl & Sucrose solutions of
different concentrations are tested in vitro for
its activity on Staphylococcus aureus &
Escherichia coli. If the concentration of
solution has an antibacterial activity
(bacteriostatic or bactericidal) then zone of
inhibition (ZOIl) is developed & if the
concentration is enhancing the growth, then
zones of exhibitions (ZOE) are developed®.
Both the zones either inhibition or exhibition
are measured in mm using a simple scale &
reported as diameter of the zone of inhibition
or exhibition (diameter in mm) = Diameter of
zone observed in mm — diameter of the well
in mm. Since the wells made using a sterile
cork borer of diameter 7 mm, the diameter of
the well is 7mm which makes the calculation
as

Diameter of the Zone of inhibition or exhibition (mm) = diameter of the zone produced (mm) - 7 mm.

Zones are measured at 24 hrs, 48 hrs and 72
hrs to check the activity for a longer duration
of time.

Materials and Methods
Bacterial strains

Staphylococcus aureus (ACTC 10788) &
Escherichia coli (NCTC 12923) are used in
testing the activity of different concentrations
of NaCl & Sucrose solutions.

Medium
HiMedia labs manufactured Nutrient Agar

(MO001/ 1SO 17025:2005) is used throughout
the study for testing the antibacterial activity.

HiMedia labs manufactured N. Broth (M002/
ISO 17025:2005) is used in preparing the sub
culture of the main culture.

Solutions of Nacl & Sucrose

Both the NaCl & Sucrose solutions used in
the study are prepared using laboratory grade
NaCl & Sucrose in a concentration range of
1%, 3%, 5%, 7%, 9%, 10%, 11%, 13%, 15%,
17%, 19% & 20% using distilled water on the
day of the experiment by dissolving 0.1 gm,
0.3gm, 0.5gm, 0.7 gm, 0.9 gm, 1.0 gm, 1.1
gm, 1.3 gm, 1.5 gm, 1.7 gm, 1.9 gm, 2.0 gm
of NaCl or Sucrose in 10ml of distilled water
respectively.

Distilled water

Normal tap water is distilled using distillation
apparatus. The required quantity of distilled
water is collected on the previous day of the
experiment (a day before) in a beaker & the
opening is covered with a polythene cover &
stored in a sterile environment.

On the day of the experiment, the stored
distilled water is heated on a heating mantle
till it reaches its boiling point. The water is
boiled for approximately 30 mins and then
used in the study as per requirement.

Note: The distilled water which is properly
sealed and stored in a sterile environment is
again heated on the day of experiment to
ensure that no microbial impurities are
present in the study materials.

Sterilisation

All the glassware used & the medium
prepared are sterilised using autoclave. All the
equipment is autoclaved at 15 Ibs pressure for
25 mins or 14 Ibs for 35 mins or 13 Ibs for 45
mins.
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To ensure sterility even while medium
transfer & in streaking environment, the
processes are carried out in laminar air flow
chamber which is priorly cleansed with Dettol
antiseptic liquid solution & then exposed to
UV light forl5- 20 mins before its usage.

Evaluation of MIC

NaCl & sucrose solutions are prepared using
heated distilled Water. The glassware & the
medium  prepared are autoclaved as
mentioned above. In aseptic conditions/
environment (priorly cleansed & UV treated
Laminar air flow chamber) agar plates are
prepared.

Before testing the antimicrobial activity of
solutions, the bacterial streak plates
(represented in figure 1) are prepared using
streak plate technique to get individual
colonies of the bacterium. Streak plate is
prepared by taking a sterile inoculating loop
full of liquid culture prepared using N. Broth
the previous day, which is prepared using
standard bacterial strains (as mentioned in the
Bacterial Strains Section of Methodology).

A single isolated colony in the streak plate is
selected to use in for the well- diffusion
method. Using sterile cotton swab, the
selected single colony is lifted & is streaked
on the fresh agar plate prepared.

The streaking is done in a continuous fashion
twice for single uplift of colony by rotating
the agar plate by 90 after first streak is
completed.

Care is taken to maintain the continuity of
streak without lifting the swab till the streak is
completed & even the face of cotton swab is
not altered, ensuring that the face of swab
lifted the colony is in contact with the fresh
sterile Agar plate on which the well- diffusion
is being carried out.

After streaking the single colony of a
bacterium on the entire solidified agar
medium, wells are made using a sterile cork
borer that makes a well of diameter 7mm.

3 wells per plate are made. Each well is filled
with 20 plit using micropipette with either
NaCl or Sucrose solution of particular
concentration.

Study design

A total of 10 agar plates are prepared in each
batch (for each organism). 1 plate is used as
control & the other 1 plate is used as
organism growth control. Control plate is to
ensure no contamination during the study,
represented in figure 2 at 24 hrs as A, at 48
hrs as B, at 72 hrs as C. Organism growth
control plate is the one in which only
streaking is done using cotton swab to ensure
the proper uniform growth of the bacterium.
S.aureus growth control represented in figure
2a & E. coli in figure 2b at 24 hrs as A, at 48
hrsas B, at 72 hrs as C.

On the remaining 8 plates, 1%, 3 %, 5%, 7%,
9%, 10%, 11%, 13%, 15%, 17%, 19% & 20%
NaCl & Sucrose solutions are incorporated
into each well as 3 different concentrations of
either NaCl or Sucrose Solutions in the 3
wells of each plate.

All the 10 plates are properly sealed & kept in
incubator at 37 ¢ for 72 hrs and ZOl or ZOE
are measured & noted at 24 hrs, 48hrs &
72hrs (Fig. 11).

Results and Discussion
Staphylococcus aureus
None of the NaCl solution developed ZOl.

Ratherthey developed ZOE (as seen in figure
3at24 hrsas A, at 48 hrs as B, at 72 hrs as C)
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at concentrations of 17%, 19% & 20% which
is very minimal at 48 hrs but increased a little
at 72 hrs to a range of 5mm for 17%, 11mm
for 19% and 7mm for 20 %. In case with
Sucrose  solutions, 7% and < 10%
concentrations developed unclear ZOI at 48
hrs but clear ZOI at 72 hrs which measured
12mm for 7% & 11lmm for 10%
concentration, as seen in figure 4 at 24 hrs as

A, at 48 hrs as B, at 72 hrs as C. The
inhibition/  exhibition curves of these
concentrations against Staphylococcus aureus
are shown in figure 5& 6.

Escherichia coli

None of the NaCl solutions developed either
of the zones.

Table.1 Results of all the concentrations of both NaCl & Sucrose solutions at 24, 48 &72 hrs

Organism | Solution | % Concentration
of
S.aureus | NaCl 1%
Sucrose
E. coli NaCl

ZOI(in mm)

ZOE(in mm)
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11% - - -

13% = = =

15% - - -

17% - - -

19% = = =

20% - - -

Sucrose 1% - - -

3% - - -

50 - - -

7% s s 3

18

18

9% s s 2

26

26

10% - - -

13

13

11% = = -

13% - - =

i

i

15% - - -

13

13

17% - - =

19% = = -

33

33

20% - - -

zone presented is very small in diameter & is unmeasurable
no zone is observed

Figure 1: Streak plate of E. coli

Figure 2a: Staphylococcus aureus Growth control plate at 24 hrs (A), 48 hrs (B), 72 hrs
Q)
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Figure 2b: E. coli Growth Control Plate at 24 hrs (A), 48 hrs (B), 72 hrs (C)

Figure 1: 17%, 19% & 20% NaCl containing plates of Staphylococcus aureusat 24 hrs (A), 48 hrs (B),
72 hrs (C)

Figure 4: 7%&10% SUCROSE containing plates of Staphylococcus aureus at 24 hrs (A), 48 hrs (B),
72 hrs (C)

EXHIBITION CURVES OF DIFFERENT
CONCENTRATIONS OF NACL SOLUTION AGAINST
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Figure 5: Exhibition curves of 17%, 19% & 20% NaCl solution against Staphylococcus aureus
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Figure 6: Inhibition curves of 7% & 10% Sucrose solutions against Staphylococcus aureus
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Figure 8: 11%, 13% & 15% SUCROSE containing plates of Staphylococcus aureus at 24 hrs (A), 48
hrs (B), 72 hrs (C)

Figure 9: 17%, 19% &20% SUCROSE containing plates of Staphylococcus aureus
at 24 hrs (A), 48 hrs (B), 72 hrs (C)
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CONCENTRATIONS OF SUCROSE SOLUTION
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Figure 10: Exhibition curves of 7%, 9%, 10%, 13%, 15%&19% Sucrose solution against E. coli
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S. aureus ACTC 10788

STUDY DESIGN

E. Coli NCTC 12923

COLLECTION OF STANDARD BACTERIAL STRAINS

I

PREPARATION
OF LIQUID
MEDIUM

PREPARATION
OF STREAK
PLATE

WELL
DIFFUSION
(MAJOR
AREA OF
STUDY)

INOCULATION INTO STERILE N. BROTH

!

INCUBATION FOR 24 Hrs

!

STREAKING ON FRESH, STERILE N. AGAR USING STERILE
INOCULATING LOOP IN STREAK PLATE FASHION

INCUBATION FOR 24 HRS

SELECTING SINGLE ISOLATED COLONY

]

STREAKING ON FRESH , STERILE N. AGAR PLATE USING
STERILE COTTON SWAB IN CONTINUOS FASHION

CREATING WELLS USING STERILE CORK BORER

|

INCORPORATING SOLUTIONS USING MICROPIPETTE

SEALING AND INCUBATING FOR 72 HRS

|

RECORDING RESULTS AT 24 HRS, 48 HRS & 72 HRS

INTERPRETATION AND CONCLUSION

Figure 11: Step wise flow chart of study

But in case with Sucrose solutions,7%, 9%,
10%, 13%, 15% and 19% solutions developed
ZOE at 24 hrs and maintained a constant
diameter at all the 3 points of measurements
i.e., 24 hrs, 48hrs and 72hrs, except in case of
13%, 15% and 19% in which an increase is
observed from 24hrs to 48hrs and remained
the same till 72hrs, as seen in figure 7, 8 & 9
at 24 hrs as A, at 48 hrs as B and at 72 hrs as
C. The exhibition curves of this sucrose
solution against E. coli are shown in figure

10. Results of all the concentrations of both
NaCl & Sucrose solutions, in terms of
diameter of the zone expressed in mm, is
tabulated in the table 1.

In conclusions in vitro study of effect of NaCl
&  Sucrose  (solutions at  different
concentration ranges) on bacterial growth
revealed that none of those has an inhibitory
activity except for 7% and 10% sucrose
solutions against Staphylococcus. Instead,
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they have exhibitory activity at maximum no.
of concentrations. Hence the use of these
solutions to combat with the growth of S.
aureus and E. coli in case of superficial
infections or injuries is not suggested.
However, the same is to be checked in animal
model to make sure that the above solutions
in corresponding concentration ranges has an
effect of bacterial growth exhibition and to be
contraindicated in case of any superficial
infections or injuries. But as we know that,
NaCl is used as a preservative in food and
pharmaceutical industries, it is advised that
NaCl of above-mentioned concentrations
(those which showed exhibitory effect) are
not used to prolong the self-life of the product
being prepared.
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