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ABSTRACT

In the present investigation of the human pathapdracteria such ag&scherichia coli, and Pseudomonas
fluorescens, Salmonella typhi, and Klebsiella pneumoniae, were analysed the ozone treatment by using ozonizer
M221. To optical density was control and treatelfuces were measured and to the different timeninale such as

5, 10 and 15 minutes of the optical density (by ofe digital spectrophotometer at 540nm) were gadg
decreased. Among the treated bacterial spétcimsi revealed high sensitivity to ozone treatment amgared to
other bacterial strains. This was shown by thécaptlensity value ofscherichia coli, and Salmonella typhi;
Klebsiella pneumoniae and Pseudomonas fluorescens such as 0.81, 0.5.0.2 and 0.01; 0.290, 0.261, (apd=.221;
0.256, 0.254, 0.235 and 0.220; 0.219, 0.17, 0.@Ba045. The numbers of cells surviving after oztreatments
were less than for untreated cells.
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INTRODUCTION

Ozone is colourless gas that has an odor most afestribed as the smell of air after a spring et
thunderstorm. Some people also refer to the odosiradar to the smell of water melons. Ozone)(@ an
extremely constable gas. Consequently, it must &eufactured and used on site. It is the strongagant of the
common oxidizing agents. Ozone is manufactureghdogsing air (or) oxygen through two electrodes whith,
alternating potential difference. Ozone is fornbgda high energy input splitting the, @xygen) molecule. Single
‘O’ rapidly combines with available Qo form the very reactive {qBaysan and Beighton 2007).

Ozone is formed by electric discharge through orygeair. It is also formed by ultraviolet (UV) riation at 2,000

to 2,100A, especially in the higher atmosphere K#g0or 15 to 30 miles). The concentration at thdasgr of the

earth is about I® (parts by volume). Ozone absorbs UV at 2,537 iandecomposed (Benoit al 1995). The

deleterious effect of ozone on life is advantagetmuman. Ozone kills bacteria and is used for thispose in

sewage disposal plants and in preservation of tha#atg the tenderizing process etc. In this latistance, a part of
the effect of UV lamps. In sterilizing is considdrto be due to the ozone (0.1 ppm) produced bwéwvelengths of
1,750 to 2,000 or 2,100A.

The concentration of ozone which kills bacteria basn variously reported to be 0.04 to 0.1 ppmuiva), whereas
the toxicity for small animals is 3 to 12 ppm (Stimger 1959). Humans experience headache, andprogte can
detect the odor at 0.02 to 0.04 ppm.

Ozone in the food industry has been investigatetl végard to food preservation, shelf-life extensamuipment
sterilization and improvement of food plant effltieim addition, ozonation has been used as a mdtrdareathing
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water in Europe. In France several municipal driglkwater facilities have used ozone as the prindiisinfectant
since 1906. Effectiveness of clinical applicatiohoaone gas remains controversial. Dahnraicdl (2006) had
shown an arrest of dentinal carries in childretart®g with a similar clinical situation we compdrthe immediate
effects of gaseous ozone and of chlorohexidin@géddacteria in activated curious lesions.

MATERIALSAND METHODS

Microorganisms or microbial culture such Bscherichia coli, Pseudomonas fluorescens, Salmonella typhi and
Klebsiella pneumoniae, were obtained from Microbial Germ Plasm Culturel€dlion Unit (MGPCCU), Sri Gowri
Biotech Research Academy, and Thanjavur and usgarésent investigation.

Preparation of Nutrient Broth

Nutrient broth (0.5g Peptone, 0.3g Beef extragg®odium chloride, and 100ml Distilled water) vpaspared and
then four bacterial cultures were inoculated itte test tubes containing and incubated at 37°Q4dnours. After
inoculation, the cultures were characterized basetthe colour, shape, size and margin of the cekni

Gram Staining

A loopful of bacterial suspension was transferrad@ma clean glass slide and smear was preparedsiiear was
flooded with crystal violet for 1 minute. The stathsmear was washed with tap water in order to venexcess
stain. The smear was flooded with Gram’s iodine faninute and washed with tap water. Then the swea
decolorized with 95, ethyl alcohol. Add reagent®pdby drop until crystal violet fails to wash fresmear washed
with tap water. The decolorized smear was cenédned with saffranin for 45 seconds and washet wip water.
The stained slide was dried and examined undantbescope.

Motility

A clean cover slip was taken and applied petrolgliy on each of the four corners of the cover si§ging a match
stick. Then a loopful of culture was placed on eemf the cover slip. The depression slide waseguaan to the
cover slip with the cavity failing down so that tlklepression covers the suspension. The prepasati@ne
examined under low power objective with reducettlig

Biochemical Analysis
Biochemical tests were performed according to stechchethods.

Indole Test

Peptone broth was prepared and the bacterial ewtass inoculated. After incubation, the indolegdarction was
tested using Kovac's reagent. Red colour ring faionaindicated positive reaction, whereas yellowoao ring
indicated negative result.

Methyl Red Test
The bacterial culture was growing in MR-VP brothgaafter the incubation it was added with methyl iredicator.
Red colouration of the broth indicated, positivaatéon, yellow colour development, indicated negatesult.

Citrate Utilization Test
Sterile simmon’s citrate agar slants were streakid the bacterial culture and incubated at 37°CZé hours.
Change in colour from green to blue indicated pesiteaction no colour change indicated negatigelts.

Urease Test
Sterile Christensen’s urea slant were streaked tgtbacterial cultures and incubated at 37°C 4oh@urs. Change
in colour from yellow to pink indicated positiveagtion.

Triple Sugar Iron Test
Triple sugar iron agar medium was prepared and rtteaslant with long butt. The culture was deegidated and
streaking over the surface of agar in status.tukes were incubated at 37°C for 18 — 24 hrs.
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Ozonizer Treatment

Nutrient medium was prepared and the four bactésizhtes were inoculated into the conical flasktaming

nutrient broth and incubated at 37°C for 24 hoBefore ozone, the optical density of four bactebiath cultures
was determined by using spectrophotometer at 54@mone was generated from oxygen gas by a ozoki28d

(Van Vijay plastics Pvt. Ltd., Pondicherry). Thecbexial cultures were subjected to ozone treatraemarious time
intervals such as 5, 10 and 15 minutes using ogonihe OD values were taken at 540nm. Again tsatéd broth
cultures were centrifuged at 10,000 rpm for 20 nreawand pellet were collected.

Growth M easurement

The pellets of four broth cultures (control andatesl) were serially diluted with distilled waterdathe dilutions
were made up to 1from 10° and 10 dilution 0.1ml of each suspension was si@@@n nutrient agar plates. The
plates were incubated for 37°C at 24 hrs. Afteubation the bacterial colonies were counted asdlrevere
recorded.

Organisms per milditer No. of colonies (Average3akplicates)
No. of cells = =
Gram of the saenpl Amount plated X dilution

RESULTSAND DISCUSSION

The results of morphological and biochemical aralysf bacterial culturesEcoli, Klebsiella pneumoniae,
Salmonella typhi and Pseudomonas fluorescens) were isolated (Table 1). THecoli and Salmonella typhi culture
was motile andPseudomonas fluorescens andKlebsiella pneumoniae culture was non-motile. The following results
were obtained from the present study of ozonerreat of pathogenic microorganism using ozonizer M2Po
optical density of control and treated culture wasasured and result was obtained as follows acuptdithe time
intervals 5, 10, and15 minutes. After treatment@i®was gradually decreased. Among the treatedehakspecies
E.coli revealed high sensitivity to ozone treatment amtigared to other bacterial strains. This was shboythe
optical density value ofEscherichia coli, and Salmonella typhi; Klebsiella pneumoniae and Pseudomonas
fluorescens such as 0.81, 0.5.0.2 and 0.01; 0.290, 0.261, 0a?2450.221; 0.256, 0.254, 0.235 and 0.220; 0.219,
0.17, 0.08 and 0.045 (Table 2).

Ozone is a potent oxidizing agent characterizethbyability to destroy a large variety of microanganms, although
its therapeutic application remains controverdsanoitet al., 1995). In the present study are in conformity vifte
above reports. It shows that ozone treatment teffdg inhibit the growth ofE. coli andPseudomonas fluorescens
respectively. Ozone gas to significantly reducetdrda counts in infected dentine has recently besported
(Baysan and Beighton 2007).

The numbers of cells surviving after ozone treattmevere less than untreated cells. The growth aneasent also
indicated the same reduction which was observehbdrpetriplates when the contact time of ozonerathbcultures
increased gradually, the OD values and the numbeelts decreased (Table 3J)hese results strongly suggested
that ozone treatment for several minutes is abtiidinfect.

Table 1. Biochemical Characterization

Biochemical Test | E.coli | Pseudomonas fluorescens | Salmonella typhi | Klebsiella pneumoniae
Motility Motile Non- Motile Motile Non- Motile
Grams staining + - - -

Indole + - - -

Methyl red + + + -

Voges proskauer - + - +

Citrate - - + +

Urease + - - +

Triple sugar iron BS Acid +Alkaline Acid+Alkali Acid +Alkali
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Ozone gas is extremely effective for controllingctesia and virus contamination Bacteria includiBg coli,

Staphylococcus aureus, Salmonella typhimurium, and sensitive to ozonated water under variousliions. The use
of direct count method reveals that after disinéect bacterial cells lose their ability to grow cnlture media
although they maintain a certain degree of acti{itgsmontt al 1990).

Table 2. Ozonetreatment on E.coli, Pseudomonas fluorescens, Salmonella typhi and Klebsiella pneumonia

Before Ozone After Ozone
Microor ganism Treatment Treatment
Control 5min | 10 min | 15 min
E. coli 0.811 0.5 0.21 0.01
Pseudomonas fluorescens 0.219 0.178| 0.086 0.044
Salmonella typhi 0.290 0.261| 0.245 0.221
Klebsiella pneumoniae 0.256 0.254| 0.235 0.22(

Table 3. Number of coloniesin nutrient agar plate

. . Ozone Treatment (min)
Microor ganisms Control 5 10 15

E. coli 120 100 40 14

Pseudomonas fluor escens 140 96 75 36

Salmonella typhi 150 120 80 32

Klebsiella pneumoniae 145 127 98 40
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