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Effect of UV rays (265nm) to determine the minimum
amount of exposure required to effect a 100% Kkill of the
organism. Bacillus cereus, an endospore-former, and
Staphylococcus aureus, a non-endospore-former will be
used to provide a comparison of the related resistances
of vegetative and spore types
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ABSTRACT

All the nutrient agar cultures were incubated for the growth of microorganisms exposed for
different periods of time. The degree of growth in tabular form was recorded. The killing efficiency
of UV rays to the time of exposure of the various microbes and the effect of UV rays when they
pass through glass was tested.Unlike higher animals, bacteria do not have a nucleus bacteria
DNA is free floating. UV light will not penetrate very far into the bacteria so the exposure must last
long enough for the bacteria to turn, and DNA to move close to the surface, for the UV light to
destroy the DNA.
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INTRODUCTION

UV light is electromagnetic waves with a
wave length between 10 and 400 nanometers.
These wavelengths are shorter than visible light
and longer than X-rays. The name comes from the
fact that they are just beyond violet light, the shortest
wavelengths that humans can see.Ultraviolet light
produces a lethal effect in cells exposed to
wavelengths in the range of 210 nm to 300 nm, 265
nm being the most lethal. It induces pyrmidine
dimers in the DNA that results in the distortion of
the DNA molecule and which interferes in the
replication and transcription of DNA molecule
during protein synthesis and cause mutation. The
effect of radiation is influenced by many variables,
e.g. the cell age, composition of media, temperature,
and distance and to the time of exposure.

MATERIAL AND METHODS

Cultures of Bacillus cereus, Staphylococcus
aureus, Nutrient Agar

Nutrient agar media was prepared and
poured onto petridish. 28 plates of Nutrient agar
were made among which 7 Petri plates were
labeled with the time of exposure to UV as
0,5,10,15,20,25 and 30 minutes in 4 replicates.
Among them 2 set of replicates were inoculated
with Bacillus cereus. 1 set (0, 5,10,15,20,25 and 30
minutes) of plate was kept as contro I(with cover
lids on ) and other set was treated with UV light
(265nm)  with cover lid off according to the time
schedule 0,5,10,15,20,25 and 30 minutes.

Similarly rest two plates of nutrient agar
plates (7*2) were inoculated with Staphylococcus
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aureus and followed with the above mentioned
procedure. Once the inoculation is done all the
inoculated plates (both with lid & without lid) were
incubated for the microbial growth. After inoculation
was done, the plates were properly sterilized and

Bacillus cereus

Culture plates beinng incubated

kept for incubation at properly sterilized place. The
bacterial inoculated tubes were incubated for 24-
48 hours at 35°C . Once the incubation period is
over, the microbial growth was recorded.

Culture at day 2

Culture plate at day 4

Staphylococcus aureus

Culture plate at day 7
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Table 1.
Time of exposure Bacillus cereus Staphylococcus aureus
in minutes Control(with lid) UV treated Control(with lid) UV treated
0 78 77 84 83
5 140 65 150 75
10 202 56 232 58
15 268 35 288 33
20 313 10 336 13
25 385 5 398 4
30 435 0 476 0
RESULTS aerobic bacilli are usually about twice as resistant

Lethal effect of ultraviolet radiations (UV rays)

From the above results we can infer that
ultraviolet rays have a lethal effect on the
microorganisms. As the time of exposure increases
the number of microorganism that survive keep on
decreasing and at the end of 30 minutes the number
of microorganisms that survive is nil. This means
with an exposure of 30 minutes 100% organisms
are killed.

DISSCUSION

Ultraviolet light kills bacteria. Evolution
never had a real chance to design bacteria that
could function in the presence of UV light, It may
take a high dose or a lengthy exposure, but UV
light will eventually kill bacteria by scrambling its
DNA. Zelle and Hollaender (1955) summarized data
from several sources which showed that spores of
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to killing by ultraviolet light as are vegetative cells
of the same species. Study (1956) showed that
spores of Bacillus cereus are manytimes more
resistant than their vegetative cells.In seeking an
explanation for the discrepancies in these data, we
noticed that almost without exception data
comparing radiation resistance of spores and their
vegetative cells were published prior to the report
by Kelner (1949). Furthermore,in many of the
reports, the vegetative cellsand spores were
irradiated on the surface of a nutrient medium.
Spores rapidly lose their resistance to ultraviolet
light when placed in an environment suitable for
germination (Mefferdand Wyss, 1951; Stuy, 1956).

Observation and Results

Lethal effect of ultraviolet radiations (UV
rays). The above protocol was followed and the
following results were obtained.
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CONCLUSION used to control the required microbes.

It was evident from the present study that UV radiations caused high reduction in

UV radiations might affect the microorganisms up  viable count of bacteria with increase in exposure
to significant level. Thus, the UV radiations can be  time.
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