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ABSTRACT KEYWORDS
In this study electricity generation was evaluated in asimple set up of two Bioelectricity;
electrodes, immersed with cell suspensions of Micrococcus and Bacterial isolates;
Enterococcus spp isolated from computer key boards and Mi ce, with copper Voltmeter;
and Zinc electrodes. Fresh broth cultures of bacterial isolates grown in Millivolts.

nutrient media and cells were concentrated by centrifugation. These cells
were suspended in sterile water and subjected for assay. All the isolates
showed positive result for current production which was measured using
Voltmeter of 500 milli volts capacity.

Theamount of current generated by all the six isolatesranged between 0.49
-0.91 milli valts,

The stability in current production (0.60) was observed up to three daysin
isolate K4(Enterococcus sp) whereas the Isolate M 10 (Micrococcus sp)
showed increase in current production from 0.53- 0.64 milli volts, and
decreased production was observed in remaining isolates. Further studies
on factorsinfluencing current production like size, type of el ectrodes used,
and concentration of substrates used and length of incubation by these

isolates are under progress.

INTRODUCTION

Biodlectricity refers to electric potentials and cur-
rents produced by living organisms. Bioelectric
potentials are generated by a variety of biological pro-
cessesand generally rangesin strength fromoneto a
few hundred. Bioelectric potentid sareidentical with
the potential s produced by devices such asbatteriesor
generators. In nearly al cases, however, abioelectric
current consists of a flow of'ions (i.e.,ectricdly charged
atomsor molecules), whereasthe electric current used
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for lighting, communi cation, or power isamovement of
electrong?24,

Thetiniest living organisms on Earth could become
key to addressing some of theworld’s biggest energy
challenges®®. For decades, researchershave pursued
energy generation by bacterial processes; these
bioreactors are powered by select strains of bacteria
capable of transferring electronsfrom their outer cell
surfaceto an externd dectrode, thereby producing dec-
trica current!*”, Thischaracteristic makes e ectrogenic
bacteriaexcdlent candidatesfor usein eectricity-gen-
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erating devices. MFCsuseapair of battery-liketermi-
nals (anode and cathode el ectrodes) connected to an
external circuit and an €l ectrolyte solution to conduct
electricity. When bacteriaphysically attach tothean-
ode, electrons generated intheinterior of thecell are
transferred to an externa electrode, producing el ectri-
cal current®,

Theam of present study wastoinvestigatethe po-
tential of current production from multi drug res stant
bacteria isolatesfrom computer key boardsand mice
of Cyber centres.

MATERIALSAND METHODS

Microor ganisms

Surface sample was taken from computer key-
boards and mice. Samples were collected from fre-
quently used computers by using sterilecotton swabs,
moistened with sterile saline solution. The collected
sampleswere serialy diluted up to 10° dilutionsand
then subjected to pour plate method by using nutrient
agar media(NA).All theinocul ated plateswereincu-
bated at 37°C for 24-48 hours and observed for the
appearance of colonies?.

M FC components

Microbid Fud Cdl mgorly constitutes Electrodes,
(Cuascathodeand Zn/Al asanode) of sizeof 3x5¢m,
theMultimeter and concentrated cdll suspension of bac-
terial isolates. Entireset up wasmaintainedin aerobic
condition. Thesalt bridgethat formsabridge between
cathodic and anodic chamber facilitatesthetransfer of
ions(protons).

M easur ement of output

About 600ml of nutrient broth culture of each test
bacteriawas prepared in sterilecondition. Thedectric
current generated was taken in day by day manner.
About 200ml of samples(bacteria cultures) wastaken
in conical flaks. Each 200ml samplewasdividedin
two100ml samplesin beakersof 100ml capacity!**9,

One 100ml samplewas centrifuged, pell et of bac-
terid cellswascollected and supernatant wasdiscarded.
Tothecollected bacterid cdls, 100ml of seriledistilied
water was added. Two el ectrodes (Cu as positive and
Zn/Al as negative in size of 3x5cm) dipped in cell
Research & Reotews On

suspension.The output of the M FC was expressed by
meansof current (pa). For this purpose multimeter was
used. Readingsfrom the multimeter were noted only
after a steady and constant value was obtai ned!*2%3
which took 3-4 hours. The multimeter was connected
in serieswith M FC when measuring. The above pro-
cedurewasdonefor all bacterial cultures. After taking
reading of individua organismall M F cellswore con-
nected in seriesmanner to know total potentia of al M
F cellsand readingswere noted downs7, All these pro-
cedures were done up to four days with continuous
incubation at 37°C with agitation249.

RESULTS

Electricity production by bacterial isolatesrecov-
ered from computer key boards and mice of different
cyber centreswas carried out inthe present work. The
isolates were characterised as Micrococcus and En-
terococcus speci es based on morphol ogical and bio-
chemical charecterizationstudies. Twoisolateswere
found to be Enterococcus and three as micrococcus
gpecieswhichexhibited exhibited varying resultsin pro-
duction of current (TABLE 1). Oneisolate (M 10) has
showed enhanced current productionindl thefour days
tested (Figure 1). Whilestability in production wasex-
hibited by theisolate K4 (Micrococcus sp). All theiso-
lates showed optimum production of current upto four
days. After thefifth day drastic decreasein production
was observed. Measurement of current densitieswith
the cdllssuspended in sterilewater wasdoneto elimi-
nate the probable enhancement in current production
because of the presence of conducting medium and any
charged ions. However the ability of current produc-
tion was enhanced when the cellswere subjected for
current productionin the presence of electrolytelike
Nacl.

DISCUSSION

It has been known for amost one hundred years
that bacteriacould generate e ectricity*, but only in
the past few yearshasthis capability becomemorethan
alaboratory novelty. Thereasonsfor thisrecent inter-
est inusing bacteriato generate e ectricity areacombi-
nation of theneed for new sourcesof energy, discover-
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TABLE 1: Current production by bacterial isolates

1¥Day 2“Day 3%Day 4" Day
K4 0.6 0.6 0.6 0.59
Ke 0.63 0.6 0.57 0.49
Kos 0.63 0.6 0.57 0.49
M, 0.63 0.6 0.57 0.49
M1 0.53 0.55 0.58 0.64
0.7
current 0.6
produce
dinmii 0.5
volts, m 1ST DAY
0.4 -
M 2ED DAY
0.3 1 3RD D AY
0.2 - M 4TH DAY
0.1 -
0
Ka K6 K25 M2 M10

Bacterial isolates
Figurel: Comparison of electricity production from bacte-
rial isolates

iesabout microbiad physiology relaed todectrontrans-
port and theadvancement of fuel-cell technologies.

Theneed for dternate eco-friendly fuel isgrowing
rapidly with depletion of non-renewable energy re-
sources>18, Microbial fuel cells(MFCs) represent a
new form of renewable energy by converting organic
maiter intodectricity withthehelp of bacteriaAdterman,
(2006). The present work was carried out with thein-
terest in potentia of newly isolated bacteriafrom com-
puter keyboards and mice surfaces. Thiswork was
oriented towards screening of current productionfrom
pure cultures of Micrococcus and Enterococcus spp.
It was different from the earlier works carried out by
different workers™® who concentrated mainly on cur-
rent production fromisolates recovered from organic
matter rich substrates like sewage or Marine sedi-
mentg*s,

The present work was doneto screenthe el ectric-
ity production from antibiotic resistant bacterid isolates
recovered from computer key boardsand Mice. The
interest in current production by theseisolateswas be-
cause of their recovery from electronic surfaceswhich
may influencethe enhanced production of electric po-
tential by these isolates. These isolates were
charecterised as Micrococcus and Enterococcus spp.
Variationsin current production by theisolatesof same
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genus (Micrococcus) was significant finding of the
present work. Comparitive studies of current produc-
tion by the stadard cultures of Micrococcus procured
from NCIM pune are under progress. Earlier works
a so concentrated on el ectricity generation from mixed
cultures®®2, Eveninthe present work attempt hasbeen
madeto check thepotential by mixed culturesof al the
fiveisolatesof bacteriawhichyidded moderateresults.
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