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ABSTRACT

Mercuric chloride is very commonly used as disite#at in biological laboratory. The study was perfaad to
evaluate the effect of mercuric chloride at différeoncentration on the mixed culture. Contact timeess considered
as influence parameter, and spread plating-platauintimg was used as numeration method for bacteria
concentration. The result showed that as time amwcentration of disinfectant increased, the growthculture
decreased, which revealed its sterilization efficie The disposal of used mercuric chloride from liboratory
cause environmental hazard, thus the proper measturald be taken before its discard.
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INTRODUCTION

Microbes are common cause for various diseasesliZtion is one of the reliable means to conti@ pathogenic
effect of microbes. Disinfection is a sterilizatipnocess which makes an object free from viableamiggns. A

disinfectant is defined as a chemical that killsdestroys nearly all disease-producing microorgasjswith the

exception of bacterial spores; this term referagents used on inanimate objects [1]. Disinfectaats act on
microorganisms in two different ways: growth inhibin (bacteriostasis, fungistasis) or lethal actfbactericidal,

fungicidal or virucidal effects). Only the lethdfects are of interest in disinfection and, as dbgects of treatment
have no inherent means of defence, lethality isdired objective [2]. Disinfectants are actingbacterial wall

[3], cytoplasmic membrane [4], energy metabolisr faacterial spores [6] etc. There are differerpety of

disinfectant are used, physical and chemical. e cd# heat sensitive objects or explants, chendisaifectants are
preferred than the physical one.

Mercuric chloride (HgG) is a wide range of disinfectant. Mercury is an extely hazardous chemical element
because of its volatility in the metal state anditgtto form numerous toxic volatile organic compals under the
action of bacteria present in aquatic ecosysteths(lorine is electronegative, therefore the dadlercompound
oxidizes the peptide linkages, thus denatures théeip of microbes [8, 9]. As it is having strontgrilization
efficiency, mercuric chloride is most commonly usedlaboratory to kill the microbes on the explantsis
disinfectant is toxic not only for microbes as wadl other superior organisms. It may be fatal ilkwed, causes
severe irritation to eyes, skin and respiratorgtiraauses allergic skin reaction, affects kidnegt eentral nervous
system, induces birth hazards also. If the usedumierchloride was discarded from the laboratoryyill cause
adverse effects in the environment. Accumulatiotrae metals, especially heavy metals, like merdarthe soil
has potential to restrict the soil's function, aatisxicity to plants and contaminated the food ©h#0]. Thus when
the disinfectants are used, they need to be usdilested in order for them to be effective [11fiato-friendly.

The present study reported that the influence ofcorg (II) chloride on mixed culture and was delsed its

sterilization efficiency on the basis of numberdatterium. At the same time different alternaayp@roaches were
found which will overcome the drawbacks of the meicchloride usage in the laboratory.
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EXPERIMENTAL SECTION

I solation of microorganisms

Five soil samples were collected from differentaavehere the population of microbes will be maximsuth as
rhizosphere soil, drainage soil sample, indusp@luted soil etc. and marked as S1, S2, S3, S4S&ndL gm of
each of the soil sample was mixed with 1 ml of ilgedistilled water. Vigorous shaking was done aidthe
samples were incubated for 10 minutes. Before Xpergment, in order to determine the initial caihcentration,
for the culture, spread plating [12] was perfornoeddilutions 10' on sterile nutrient agar plates. After that, h# t
plates were incubated for 24h at’@7and counted the colonies for numeration. Withhesail sample one control
plate was made.

Preparation of disinfectants and culture media

To determine the disinfectant efficiency, four diffint concentration of mercuric chloride (0.01-0)4were
prepared. The culture media for the selected mixdidire was prepared using 1% of nutrient brothNididia). The
media was autoclaved to sterilize before use. Ehected culture (S4) was inoculated in the sterdinutrient broth
and incubated for 24h at %7 in shaker incubator.

Action of disinfectants

The action of mercuric chloride was performed udmg different concentration of mercuric chloride mentioned
above. Six different contact times such as 5mimihQ 15min, 20min, 25min and 30min were tested. &ach
concentration of mercuric chloride, 0.1ml of cuisolution was added into 0.9ml of disinfectant ardibated for
consecutive duration. After those contact time, haths were centrifuged at 8000rpm for 5min toasafe the
culture from the solution. Supernatant was dischaied then the tube was refilled by deionized watet spread
plating was performed for individual concentratammd time. The plate counting was done on each djplede after
24h culturing at 37°C [13]. For each set of conaitin, one control plate was prepared.

RESULTSAND DISCUSSION

Among the all the five soil samples, S4 had theimar bacterial concentration, so that this samplas used for
further purpose. Table 1 shows that the initialcgoriration of all the collected sample.
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Fig. 1 Effect of mercuric chloride of different concentration on mixed culture at varioustime interval
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Table. 1 Initial concentration of mixed culture

Sample Initial concentration (cfu/mL)

S1 2.4x16
S2 3.5x18
S3 3.4x16
S4 6.3x16
S5 4.4x18

Figure 1 explain that the growth of mixed cultufeemapplication of mercuric chloride of 0.01%. TEGEU/mI of
the culture also decreased after addition of Hf@l02%, 0.03% & 0.04%) at different time intervhlindicates
that as the concentration and time have been isedeghe bacterial growth almost inhibited.

Heavy metals presence in the atmosphere, soilwater even in trace concentrations can cause sepiablem to
all living being [14]. Heavy metals are important nvironmental pollution and there is a probleninoreasing
significance for ecological, evolutionary, and eowimental reasons [15]. The increasing influx ai\nemetals into
the bodies from industrial, agriculture, and doreeattivities is of global concern because of thve@ll document
negative effects on human and ecosystem [16]. Heaetal contamination affects the biosphere in malages
worldwide [17, 18, 19]. Heavy metal pollutants aemajor problem in aquatic environment becauseheir t
toxicity, their persistency and tendency to accwtmlin organisms and undergo food chain amplificati
[20].Mercury is one of the common heavy metal wigeln exist in several form and all the forms anestay toxic
effects. Mercuric chloride is used as disinfectantemove the surface microorganisms. The resuolivell that the
increasing concentration of mercuric chloride ifthibe growth of bacteria efficiently with increagi contact time.
Thus discarding of this disinfectant in the soilveater cause soil and water pollution. This metaitamination
induces the accumulation of mercury in the difféggarts of the plant and reduces the concentratiammble, plant-
associated microbes which causes the adverse effexil character, plant growth and environmergclrding in
the water also affects the aquatic environment.sTthere should be the alternative approaches twosksthe
mercuric chloride in the environment after it usegecial discarding jar, paper cloth which is hgwime absorbance
capacity can be used. The container and the miateust be disposed of as hazardous waste accoraiSgecial
Waste Regulations.

CONCLUSION

The object of this study is highlighted on the @éincy of the mercuric chloride on the microorgarss From the
result it can be concluded that this disinfectanhaving strong bactericidal effect which can bedufor different
laboratory. But the using protocol should be withger guidelines. The used mercuric chloride cadibearded by
various means like discard jar, paper towels sbithll not cause any harm to the environmenttker research is
required to enumerate bacterial growth mechanisen aging the mercuric chloride.
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