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Abstract: The Minimum Inhibitory Concentration (MIC) Test is an important evaluating tool
in the field of microbiology. It gives us an idea of the microbial activity assessment in any
source sample containing microbes. Validating the effectiveness of disinfection and
decontamination is a vital  and often challenging task.1 In clinical and laboratory
environments, presence of sterile conditions is a compulsion and various disinfectants are
used to sterilize the surroundings from bacteria, fungi and other microorganisms.  The broth
dilution and agar diffusion methods of MIC Test tell us about the efficiency of the
disinfectant under use.1,2 By subjecting a given disinfectant sample to the MIC Test, we can
find out its efficiency in lysing the microorganisms present in the inoculums. Thus two or
more disinfectants can be compared also at the same time to test their lysing capacity under
normal conditions. The MIC Test also helps to choose the more economic disinfectant from a
given  batch  of  disinfectants.  The  results  obtained  from  the  MIC  Test  can  also  be  used  to
prepare a new anti microbial agent which has greater efficiency in lysing the microorganisms
and is economic financially. Minimum Inhibitory Concentration (MIC) of various synthetic
like  chloramphenical, chloroxylenol and 10% hydrochloric acid with butyl oleylamine in
aqueous solution), and natural antimicrobial agents like Sample C (Grass extract) and Sample
D (Grass+Neem extract) using E coli screened  from  VIT  sewage  treatment  plant  will  be
discussed.

1. Introduction

In pharmaceutical research, Minimum Inhibitory Concentration (MIC) is the least concentration of an
antimicrobial agent that inhibits the growth of a microorganism after a given period of incubation.3 In
Diagnostic laboratories MIC helps in confirmation of resistance of microorganisms to an agent and also to
monitor the activity of new antimicrobial agents. Determination of MIC is done using dilution method which is
also a reference for various other methods like disc diffusion. For comparative testing of new agents minimum
inhibitory concentration test is very effective. There are three conditions under which MIC test is favoured first
in case of equivocal results in disk tests second when a more accurate result is required and third for tests when
disk tests may not give appropriate and reliable results.2,4

The objective of broth and agar dilution methods is to determine the minimum concentration of the
assayed antimicrobial agent that inhibits the growth of the bacterium under specified conditions. MIC values are
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used to determine susceptibilities of bacteria to drugs and also to evaluate the activity of new antimicrobial
agents.5

Results are interpreted with the help of UV Spectrophotometric techniques. Absorbance at 540 nm in
the UV Spectrometer tells us about the microbial activity after overnight incubation. Higher the absorbance
more the microbial activity.

2. Experimental

2.1 Preparation of Nutrient Media

2.8 grams of Nutrient Media was weighed.100 mL of distilled water was taken in a conical flask and to
the distilled water, the weighed nutrient media was powder was added. The conical flask was stirred
thoroughly. The media was kept for sterilization in the autoclave along with the glassware.5,6

Fig 1.nutrient media after sterilisation

2.2 Preparations of disinfectant solutions:

Sample A (4.8% chloroxylenol )was taken in a test tube was taken. It was diluted with distilled water
and stored in glass test tubes. The dilutions taken into consideration were 1%, 5%, 10% and 15% in 10mL total
volume. Same set of solutions were made for Sample B (10% hydrochloric acid with butyl oleylamine in
aqueous solution), Sample C (Grass extract) and Sample D (Grass+Neem extract).

Fig 2.Sample solutions of varying concentrations

2.3 Inoculation of bacterial culture:

5mL of the prepared and sterilized nutrient media was poured into 20 test tubes. To this, 1 mL of
bacterial culture (E.coli ) were inoculated. A blank solution or control was prepared containing only the nutrient
media i.e 5mL. The entire procedure was conducted in a sterilized laminar airflow chamber.6

Fig 3. Bacterial culture.                              Fig 4.Test tubes with nutrient media and bacterial culture.
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4.5 Addition of disinfectant solution:

To the nutrient media containing the inoculums, 1mL of the 1% solution from Sample A was added at 0
minutes. Similarly, 1mL from 5%, 10% and 15% were added to the test tubes. The procedure was repeated at
intervals of 15 minutes i.e. 15 minutes, 30 minutes, 45 minutes and 60 minutes. This was done for all the
concentrations of Sample A. The above procedure was carried out for Sample B, Sample C and Sample D. To
avoid contamination, the procedure was carried out in a sterilized laminar air flow chamber. After carrying out
the above procedure, the test tubes containing the inoculums and the disinfectant were placed in the incubator
overnight at 35°C. After incubation, the test tubes were taken out of the incubator. They were then subjected to
UV Spectrophotometry at 540 nm.The test tube containing the control served as a reference. The UV
Spectrophotometer readings were then recorded and then analysed.6,3,1

Fig 5 Blank/Control solution.  Fig 6 Test tubes containing nutrient media with inoculum and disinfectant.

3. Results and Discussion

After incubating overnight at 35°C and subjecting it to UV Spectrophotometry, the following results were
observed for Sample A, Sample B, Sample C and Sample D.

Table 1. Sample A

concentration 0 min 15 mins 30 mins 45 mins 60mins
1% -0.242 -0.237 -0.221 -0.186  - 0.200
5% 1.848 1.790 1.703 1.685 1.646
10% 2.727 2.603 2.505 2.221  2.503
15% 2.893 2.778 2.750 2.710 2.706

Table 1. Sample B

concentration 0 min 15 mins 30 mins 45 mins 60mins
1% -0.171 -0.284 0.314 0.217 0.109
5% -0.315 -0.269 -0.309 -0.0032 -0.300
10% -0.298 -0.277 -0.285 -0.246 -0.279
15% -0.312 -0.233 -0.307 0.163 -0.305

Table 3. Sample C

concentration 0 min 15 mins 30 mins 45 mins 60mins
1% 1.110 0.937 0.695 0.850 0.845
5% 1.475 1.300 1.550 1.453 1.450
10% 1.626 0.543 0.517 1.500 1.470
15% 1.658 1.645 1.553 1.558 1.680
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Table 4. Sample D

concentration 0 min 15 mins 30 mins 45 mins 60mins
1% 0.705 0.750 0.930 1.072 1.116
5% 0.980 1.190 1.350 0.930 1.290
10% 1.470 1.338 1.530 1.400 1.540
15% 1.725 1.675 1.610 1.630 1.690

The main aim of the MIC Test is to check microbial activity, the absorbance of the samples containing
the inoculums and disinfectant.The MIC Test tells us about the efficiency of the given anti microbial agent.
Thus, a subsequent rise or drop in the absorbance values tells us about the efficiency of the given anti microbial
agents.7 In Sample A, 4.8% chloroxylenol , the 1% concentration which was taken under consideration showed
negative values of absorbance initially. The values obtained afterwards for 1%,5%,10% and 15% gave a
decreasing trend of the absorbance values. The decrease in the values of absorbance can lead to the fact that
microbial activity was diminished due to the rise in concentration of the sample.8,9

In Sample B, 10% hydrochloric acid with butyl oleylamine in aqueous solution, however the
absorbance values are in the negative range. This can be due to the over exposure of the disinfectant to the
microbial culture leading to extremely diminished microbial activity. Also contamination while introduction of
the bacterial culture to the nutrient media may lead to a change in the absorbance values. The calibration of the
sample with the control may lead to the negative values.  However, a decreasing trend was observed in the
absorbance values leading to the fact that Sample B can be a potential anti microbial agent. In Sample C, which
was a grass extract taken under our study gave positive results. The absorbance values gave a decreasing trend
with increased time of incubation. The decrease in the absorbance values can conclude that Sample C can be
used an antimicrobial agent. In Sample D, which was Grass and Neem extract, the absorbance values showed a
significant decrease. This is due to the antimicrobial activities present in the Neem (Azadirachta indica) leaves.
This lead to the fact that naturally available plant products Neem leaves and grass can be used as an effective
and potent anti microbial agent for further research.10.11

4.  Acknowledgement

We want to express our sincere gratitude to our Honourable Chancellor Dr G.Viswanathan VIT
University for his constant support and encouragement and Respected Vice Presidents Mr Sekar Viswanathan
and Mr G.V Selvam for their guidance and motivation.

5. References

1. Priscila Gava Mazzola et al. :Minimal inhibitory concentration (MIC) determination of disinfectant
and/or sterilizing agents; Brazilian Journal of Pharmaceutical Sciences; 2009 ,45

2. Determination of minimum inhibitory concentrations (MICs) of antibacterial agents by agar dilution;
European Committee for Antimicrobial Susceptibility Testing (EUCAST) of the European Society of
Clinical Microbiology and Infectious Diseases (ESCMID); June 2000

3. Andrews, J. M. (1 July 2001). "Determination of minimum inhibitory concentrations". Journal of
Antimicrobial Chemotherapy 48 (suppl 1): 5–16.

4. Case Studies in Microscopy, Cornell University; Minimum Concentration Assay.
5. Wiegand I Hilpert K, Hancock RE, “Agar and broth dilution methods to determine the minimal

inhibitory concentration (MIC) of antimicrobial substances.”  Nat Protoc. 2008;3(2):163-75.
doi:10.1038/nprot.2007.521.

6. Minimum inhibitory and antimicrobial detection in vellore aesthetic plants ,Kalaivani,
S.L. ,Praveenkumar, G. ,Suneetha, V., International Journal of PharmTech Research,Volume 7, Issue 4,
2015, Pages 662-667.

7. Report of the Working Party on Antibiotic Sensitivity Testing of the British Society of Antimicrobial
Chemotherapy. A guide to sensitivity testing (1991). Journal of Antimicrobial Chemotherapy 27 Suppl
D, 1-50.

http://www.scopus.com/authid/detail.url?authorId=56609043900&amp;eid=2-s2.0-84928639145
http://www.scopus.com/authid/detail.url?authorId=56609043900&amp;eid=2-s2.0-84928639145
http://www.scopus.com/authid/detail.url?authorId=56560134600&amp;eid=2-s2.0-84928639145
http://www.scopus.com/authid/detail.url?authorId=36176434300&amp;eid=2-s2.0-84928639145
http://www.scopus.com/source/sourceInfo.uri?sourceId=19700175060&origin=recordpage


Pallavi Pradeep et al /Int.J. ChemTech Res. 2015,8(11),pp 287-291. 291

8. Winstanley, T., Edwards, C., Limb, D., Megson, K. and Spencer, R. J. Evaluation of a surfactant,
Dispersol LN, as an anti-swarming agent in agar dilution susceptibility testing. Journal of Antimicrobial
Chemotherapy ,1994,33, 353-6.

9. Yeo S.F. and Livermore D.M.,Effect of inoculum size on the in-vitro susceptibility to beta-lactam
antibiotics of M. catarrhalis isolates of different betalactamase types. Journal of Medical Microbiology ,
1994,40(4), 252-5.

10. R.J.W. Lambert , P.N. Skandamis , P.J. Coote and G.-J.E. Nychas, A study of the minimum inhibitory
concentration and mode of action of oregano essential oil, thymol and carvacrol, Journal of Applied
Microbiology 2001, 91, 453±462

11. Nychas, G.J.E.,Natural antimicrobials from plants. In New Methods of Food Preservation, ed. Gould,
London: Blackie Academic Professional. 1995,G.W. pp. 58±89.

*****


