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ABSTRACT KEYWORDS
The UV radiationshave become an effectiveway for the sake of solving all uv,
problems related to environmental contamination. An example of that is Exposuretime;

their useinthefield of water treatment. Theeffectivenessof UV ininhibiting
the growth of pathogens can be seen in several case studies. This
inspiration led usto choose the UV and see their degree of implication on
our pathogenic microorganisms(of our micro- library). To materializethis,
we propose monitoring the effect of the time and distance of exposure
factors on the control microbial growth. In addition, it is good for us to
determine the minimum inhibitory time (MIT) and the minimum exposure
distance (MED) on each bacterial type.

Testsare carried on the following microorganisms: Klebsiellapneumoniae,
Staphylococcus aureus, Pseudomonas aeruginosae, Escherichia coli,
Enterobacter cloacae and Proteus mirabilis. The cultures were irradiated
with UV. The selected distancesare 3 and 13 cm and the exposure time was
10 min, 20min, 30 min, 40min and 50min. All treatmentsarecarried outina
dark chamber. Further, the control group is prepared in the same conditions.
The extermination of most microorganisms has been viewed due to the
combined effect of time and the exposure distance. Thetime of 40minand
adistance of 3 cm was the best combination to achieve the total cessation
of growth of the bacteriastudied. © 2014 Trade ScienceInc. - INDIA

Exposure distance;
Pathogenic microorganisms.

INTRODUCTION

Inaconsumer market wherefood security iscom-
pulsory, manufacturersshoul d takeinto account theMo-
roccan consumersexpectationsrel ated to the standards
of quality, non- microbia growth, and moderate use of
colors. Their frequent outcries have been repeated
against theuse of chemical additives. Disinfection by

UV radiation can bedternativeantimicrobia additives.

UV radiaionisused asamean of conservation and
sterilization™2, Their effectivenessispublishedin sev-
eral researches®¥. Areasof useof UV areknown such
asair, pool water, wastewater, food products® and
eventhemedicd fidd.

Inour study, wewill use(UV) against certain mi-
croorganismsthat harm food and hygieneinterest. Fur-
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ther, Microorgani sms continueto pose serious prob-
lemsin foodindustry (asin production chains)®9. Itis
the samein hospitals (where corridors and benches)!”.
Although, these areas are stexil e, they become vul ner-
ableto any pathogen accident. Thisurgesusto expand
our research and be prepared to completetotal aseptic
and follow sterilization measures and respect the hy-
gene

We used the UV lamp of wavelength of 254 nm.
Thechoiceof thislengthisbased onthefact of itsde-
naturing of the DNA®, itsability to modify the struc-
ture of membranesand damagevita cellular compo-
nentsand the extermination of pathogenic bacteria. The
objectiveof thiswork isto reach theexposuretimeand
distanceto exterminatethe pathogenic bacteria

MATERIALSAND METHODS
The UV deviceusedinthelaboratory isprovided

withaUV lamp with two different wavel engths (254
nm and 324 nm). (Seethedispositive below).

Inorder to stop the proliferation of pathogenic bac-
teria, asample exposed to two wavel engths 254 nm
and 324 nm at first. Then, it wasinoculated in a Petri
dish and theagar mediumwasadded toit. Thegrowth
iseva uated by the counting method on solid medium
afterincubation®,

The objectiveisto distinguish between the sensi-
tive bacteriaand the resistant onesto UV radiation.

Thelow inhibitory average was expressed by thetime
and thedistance of exposure.

Microorganismsand cultureconditions: Microor-
ganisms

Pathogenic microorganismsstudied are: Escheri-
chia coli, Pseudomonas aeruginosae, Klebsiella
pneumoniae, Proteus mirabilis,, Staphylococcus
aureus and Enterobacter cloacae.

Cultureconditions: Processingmode (I n Biofilm)

The used cultivation method is planctonic; the
sampleswere prepared inthe same culture conditions.
A preculture of 24 hoursin nutrient broth was made.
1ml of 10 dilutionisinoculated into the Petri dish and
the nutrient agar was added to it. After 24 hours of
incubation, oneto two coloniesareisolated, depending
on size, weretaken and wereinoculated in anutrient
broth, after 18 hoursto 24 hours, 15ml of thepreculture
wastransferredto afina volumeof 150 ml of thenutri-
ent medium and has already sterilized and hasbeen put
under UV lampat 254 nm. Themediumissubjected to
continuousagitation. 1ml of mediumwasinoculatedin
aPetri dishevery 10min. Thetimeof O min corresponds
to thecontrol groups. Thedilutionwasmadein aphys-
ologicliquiduntil 10°. Themicrobid loadisadjustedto
that of the standard M cFarland and thefinal concen-
trationisset at 10° ufc/ml. After cooling, theplatewas
placed inanincubator with adjustabletemperaturefor
24 hours. Theeffect of UV isevauated by counting
viablecolonieson solid medium™.

RESULTATSAND DISCUSSIONS

All bacteriathat aregram positiveor gram negéative
are exposed to both existing wavel engths of 254 nm
and 324 nminthelamp, but we noticed that only the
wavel ength of 254 nmistheeffectivelength than 324
nm which hasweak effect on stopping the growth of
pathogensthat iswhy thefirst onewaschosento con-
tinuethecoming tests.

Pictures 1 and 2 show the comparison of theexpo-
sureof Escherichia Coli to two different wavel engths
for 20 min result.

Thetwo plates are seeded with the same way by
Escherichia Cali. Correspondingly, both plates seeded
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by the samples exposed to thetwo wavel engths (254
nmand 324nm). Theresult after 24 hoursof incubation
showed an obvious growth of bacteriain the case of
thewavelength of 324 nm (Figure1). Itisnot thesame
result with theexposition at 254nm (Figure 2).

Figurel: E.C exposed to UV at 324 nm; E.C: Escherichia
Coli

Figure?2: E.C exposed to UV at 254 nm; E.C: Escherichia
Coli

The perturbing effect of thevitd functionsthat led
to the extermination of Escherichia Coli wasnoticed
withtheradiationsof 254 nm. Hence, theresult guided
usto choosethelatter for the physical treetment against
theother bacteriastudied.

Theresultsobtained after the exposure of the bac-
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teriaaregrouped in tabular form for each specy:

Proteusmirabilisisavery mobilegram-negative
bacterium, isvery senditiveto UV radiations. Wehave
noticed the existence of some microorganismsin 30
min. Thetota inhibition of the growthwas not observed
justin40 min at adistance of 3cm. Thus, the needed
timefor atotd eradication of themicroorganismsis50
minfor both distances(TABLE 2).

Saphylococcusaureusisacoagul ase-positive bac-
terium, but accordingto literature; it hasbeen showna
high sensitivity to UV, Inthiscase, 30 minof itsex-
posurewassufficient toinhibit multiplication of thebac-
teriaat adistance of 3 cm. In the opposite, the total
inhibition of thisbacterium hasnot been obtained at a
distanceof 13cmonly in 50 min (TABLE 3).

Escherichia Coli isamicroorganismwhichisof-
ten associated with the hygienic quality of washingwa
ter. Itisconsidered asanindicator of fecal contamina-
tion. Theabsence of the microorganismson thesolid
medium has been obtained only in 30 min of exposure
at 254 nm and for the distance of 3 cm. Hence, the
radiations have not completely exterminated the bacte-
riaat thedistance of 13cm (TABLE4).

Enterobacter cloacaeis agram negative bacte-
rium, facultative anaerobic, oxidase negative and cata
lase pogitive. InaPetri dish, we have observed theex-
istenceof themicroorganismsin30 min. Their total ab-
sence has not been achieved only in 40 min of the ex-
posureto radiationsof 254 nm at the distance of 3cm.
For both distances, 50 ministhe perfect timeto elimi-
natethe bacteriatotally (TABLEDS).

Pseudomonasaeruginosaeisagram- negativeand
multiresistant bacterium™, TheUV radiation inhibits
the growth of the microorganismsfor the exposure of
30 minand at adistance of 3cm. At adistance of 13
cm, the Petri dish contains the same microorganisms
for thesametime. The absence of thebacteriahasnot

TABLE 1: Thenatureof microorganismsby gramtype

Micr oor ganismes gram + Gram-
Klebsiella pneumoniae +
Staphylocoque aureus +
Pseudomonas aeruginosa
Escherichia coli
Enterobacter cloacae
Proteus mirabilis
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TABLE 2: Theeffect of U.V on Proteusmirabilis

Exposure Time (min) 0 10 20 30 40 50
3cm, cfu/ ml 178.1¢° 33.10° 21.10° 12.10° 0 0
13cm, cfu/ ml 178.10° 64.10° 48.10° 36.10° 4.10° 0

TABLE 3: Theeffect of U.V on Saphylococcusaureus

Exposure time (min) 0 10 20 30 40 50
3cm, cfu / ml 160. 10° 24.10° 10.10° 0 0 0
13cm, cfu/ ml 160.10° 31.10° 21.10° 9.10° 2.10° 0

TABLE 4: Theeffect of U.V on Escherichia Coli

Exposure time (min) 0 10 20 30 40 50
3cm, cfu / ml 138.10° 30.10° 4.10° 0 0 0
13cm, cfu / ml 138.10° 88.10° 27.10° 9.10° 3.10° 0
TABLES5: Theeffect of U.V on Enterobacter cloacae
Exposure time (min) 0 10 20 30 40 50
3cm, cfu/ ml 162. 10° 47.10° 25.10° 10.10° 0 0
13cm, cfu / mi 162.10° 60.10° 32.10° 21.10° 9.10° 0
TABLE 6: Theeffect of U.V on Pseudomonasaeruginosae
Exposure time (min) 0 10 20 30 40 50
3cm, cfu / ml 280.10° 198.10° 46.10° 0 0 0
13cm, cfu/ ml 280.10° 213.10° 24.10° 5.10° 2.10° 0
TABLE 7: Theeffect of U.V on Klebsiella pneumoniae
Exposure time (min) 0 10 20 30 40 50
3cm, cfu / ml 203.10° 103.10° 50.10° 5.10° 1.10° 0
13cm, cfu / ml 203.10° 156.10° 80.10° 25.10° 4.10° 0
been obtained only in 50 min (TABLE 6).
The examination of theeffect of UV onKlebsidla CONCLUSION

pneumoniaewas studied. Asareminder, Klebsidlais
agram negativebacterium, involvedin nosocomia pneu-
moniaand itissensitiveto UV radiations. Thetotal
destruction of such apathogenic microorganisminthe
aquatic medium (100 % of inhibition) wasobservedin
50 min and at adistance of 3 cm. Thedistance of 13
cmwashot aseffectiveinremovingdl bacteria(TABLE
7).

At the end of what has preceded, we havederived
thefollowinginformation: UV radiation hasthe poten-
tid toinactivate pathogenic microorganisms*¥, particu-
larly for thewavelength 254 nm, for acontact time of
50 min, and for adistance of 3 and 13cm. Then, we
have noticed asignificant differenceintheachievedre-
sults between both chosen distancesfor thewave ength
of 254 nm.

Thetestsin thiswork are carried out in order to
verify theeffect of UV radiation onthegrowth of some
pathogenic microorganisms.

All experimentswere donein three attemptsand
theincubation of bacteriawasat 37 ° C for 24 hours.
Theantimicrobid effect of theUV lampisdetermined
by following the parametersof thetimeand distance of
exposureto UV toward the pathogenic microorganism
tested.

Theresult was quit the samefor al the bacteria
mentioned above. The exposure of microorganisms
studiedto UV light for fivetimesand two different dis-
tances, led to asignificant reduction in the number of
viablebacteria

The bactericidal action wasimportant for the ex-
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posureof 40 min. Similarly, UV radiationskill patho-
genic bacteriaat adistance of 3cm. Furthermore, the
more we move away from the UV source the more
likely thekilling of bacteriaisreduced. For adistance
of 13 cm, we obtained areduction in the number of
bacteriabut not atotal eradication.

Thebactericidd effect of UV isconfirmed through
experimentation maintainedinthiswork. Thedistance
of 3cmand thetime of 50 min aresufficient tokill al
pathogensin the aguatic medium®. Thus, wehave con-
firmed the hypothesisraised in theintroduction.
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