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The Department of Biotechnology (DBT), Government of India and t.he rarast jositv in
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have tried to compile their research and review outlook abqut Fof Fsclgpsous Es o ittt
applications. The aim of this book is to facilitate the a_dop.hon N d 2he5 eieeral people. Many
and research tool by students, teachers, scholars, e s farl th Folc%sco e researd.l grant
authors who are also Project Investigators and rec1P‘ent? IodiaeThe authI?Jrs hope that this
acknowledge Department of Biotechnology, Government o llﬁm{,ﬂed e which can Be utilized
book will not only provide pleasant reading but also practica & ;

by the user of this book in the area of Foldscope microscopy.
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A FOLDSCOPIC STUDY OF ARSENIC RESISTANCE BACTERIA IN
GROUNDWATER SAMPLES OF LAKHIMPUR, ASSAM (INDIA)

Mridul Buragohain

Department of Chemistry, Lakhimpur Girls’ College, North Lakhimpur, Assam, India
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Abstract

Arsenic pollution in our ecosystem is nowadays a severe risk effecting to human population. Millions of people
across the globe unknowingly depends on arsenic contaminated groundwater for drinking purpose and facing
serious health hazards. The groundwater is known to be contaminated from different xenobiotic and anthropogenic
sources leading to fatal diseases as cancer and skin lesions. Arsenic in the form of arsenate (IV) and arsenite As (I1I)
is toxic in water sources. Presence of microbial biome such as E. coli, Pseudomonas, and Actinobacter helps to
reduce the arsenic in ground water, Microscope provides a beneficial instrument for v?sualization of bacteria.
Instead of that, Foldscope- an origami based low cost paper fold microscope provides to wsua.lize_ such bacteria in
water samples at instant, This study mainly focused on the application of Foldscope for investigating gram stained

and arsenic resistance bacteria of different ground water sources, where foldscopic images were obtained.

Keywords: groundwater, gram stained and arsenic resistance bacteria, foldscopic view, etc.

Introduction
g of fossil fuels elevated the range of arsenic in the biosphere.

oncentration of arsenic is found to be high in rainfall thus troubles to groundwater. In Asian countries including
‘Adia arsenic polluted gro:lsnzowaler is beingg used for drinking and irrigation’, Estimation of fifty million populations
in Bangladesh depends on arsenic contaminated tube wells and suffering from severe chronic diseases including
tancer’, Dissolution of Fe, Mn oxyhydroxide, NaHCO;, DOC and high pH are t!le main faclo;: of Qs mol:flllzatlon in
8round water’, Elevated fc'er of arsenic in water SOUrces results in a stress livelihood to a society mcluilmg poverti);

d a drop of agricultural products®. Volcanic eruption and hydrothermal sources cause a major role 1n a;sie?o c
“ntamination to the environment®. In most districts of West Bengal(India), it was reported that water US

c;mking and agricultural purpose were elevaledlz' affected byd al;'senic. A poﬁ;r:na;%r;el:::;:ico;s?;st::;
centrati i n®. To equalized the arsenic con , :
o o e amain assor 2 These moiety are As(I1I} genes responsive

8¢ne of bacterial species are found to remain associated with ars operon. 7

Fegulation on (ArspR) lz&s(a;;?) efflux permease (ArsB or ACR3) that €xp el I-AS}(&I II)(‘f;';)m tcll.lels:: ?ép.ﬂ?lzs(’l] t?%? :Ssze;wig
acteri ins isols i n toxic As an
acterial strains jsolated that can convert the toxin As (l1I) to no e A senc polluted groundwater hich

oremediation ¢ ; ies BARI was also isolated
process® . Bacillus species i u
"¢ported 1o be resistant to arsenic and also resitance to other Cu, Cd, Ni, Hg, Zn heavy metals. Pseudomonas,

} i i As with a minimum

Sacillys, p, Vibrio show a elevated resistance capacity for

inhibitory c&gchrobagrer, Emero!;%%fﬁ'm 10 A study in Hetao plain, loner Mongolia reﬂecltled the presence of
reentration fom 3- ated pause of both high and low As groundwater’. High As resistant

SeudGmOnas . N N t -
and Acinetobacter in a dorminate low t
acterial strains- Actinobacteria, Microbacterium, Pseudomonas and Rhizobium were lacalized in ground water qf

e tration of about > 10 mM'2. Arsenate reductase activity Is

st Bengal (Indi i inimum inhibitory concen nate L
en to bf?:nf(lsfrizljh;; :g.on;,?c]::;um, Achromobacter, Rhizobium, Ochrobactrum starins isolated from arsenic

Contaminated groundwater of West Bengal (India)"”.

Rising of urbanization, industrial pollution, burnin

Se

Arsenic release in environments occurs due 10 weathering of rocks, minerals {arsenopyrite) and anthropogenic

Sources. Mobilization of arsenic in ecosystem is influenced by hydrogeo?hem'ical reactions,.and redox re:actions
earried by potential micr: biomes. Elevated form of arsenic is found with high concentration of Fe oxide and

o Ele
Dym-e 5. SUIPhate and iron reduction 150
Mobilizat;

lates Deitapro!eobacterfa, Nitrospirae were found positive in arsergc
i i in release of As (V) and As (IIl) is reduced by

o, p d siderophores play 2 crucial role- in re
enate reductaslzostﬂh?ntzst‘:“?:e :rsenic]:) n groun dwater™?. Oxalic acid assemblance and As (V) reductase of

o monas

"Vundimn ; Methyloversatilis, Methylotener, Pseudomonas and Polaromon
nas, F ., Rhodococcus, . ’ .

, Flavobactertum S jcidovorax, Acinetobacter, Bosea, Bacillus, Brevundimonas,

a *
lead 10 mobilized arsenic in wide range'

163
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Caulobacter Herbaspirillum, Pseudomonas,
found to used the carbon source and
groundwater'. PO4 *~ SO,%", HCO,", carb
influences mobilization of arsenic'”. Arseni
(IIT) oxides and sulphide oxidation'®.

Staphylococcus, Ralstonia, Rhizobiales, Rhodococcu, Undibacterium
grow chemolithotropically enhancing the arsenic mobilization n
onate dissolution and Fe-oxyhydroxides important factor of reduction
¢ contamination in groundwater is geogenic and may triggered by Fe

3TN

human population that depends mainly on natural water
: skin lesions, cancer in lungs , liver, urine and kidntf}f_l5
lines symptom is mostly occurable in fingernails due to arsenic toxicity
Diabetes and pregnancy outcomes such as child mortality is an another
water. High arsenic exposure to drinking water also leads to chroni¢

sources. Arsenicosis- nearby uncurable disease includes
nowadays a serious issue to humans'®, Mee
resulting in various cardiovascular diseases,

ITTEN

Materials and Methods L
A. Profile of the Study area

lE;ak]mhm impur district (.Fig.. l} lies on the North East corner of Assam and at the North Bank of the mighty river : ________‘_"_.____———-——"""1"‘-
5 22?;]}31’;%;(?’;:;:52 l;;;w;en 27.597" Northern latitude and 94.737' Eastern longitude and covers an ar¢®

” _ q km is rural and 2 ; : -
Papumpare District of Arunachal Pradesh and o:nthe ‘:I'Esq e 14 e bounded on the North by Siang

. ast b i Dictri A he river S tore
Brahmaputra along with Majuli district stands on the sout Y ionemaji District and Subansiri River. T -

ﬂ‘)?’ﬂ'ﬂ
{
AT ICTN
N
P

3 Lo
: ‘ hern side and Gah ot . ath district 15 i ! “ . ,_‘\./
%r})]the West, "I'he area is ch_araf:tenzed by a temperature range 0f24°c_33°g‘;11']zl1b _tliﬁws:on of BIS}:V?:idity of 82%. - wan'y A
¢ annual rainfall of the district is 1551.3 mm per year®, with an average hu ,_ o gt &l
- B. About Foldscope CHg { Al r*"(—h' b
A Foldscope is an optical micros i
) developed by a tean, I cope (Fig. 2) which is ve
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1, when he was havi centific visit 10 @ fiel
hough €xpensive mij aving a scientifi

le
- ICToscopes were available in the station, 1l'mp'r
rehended tha thig costly equipment might go bad or broken bY e

ash think to create che . h was
a L) aff . Whlc
and people shoylq not h P, alfordable and versatile device

I
i . to suPP
1o assemble ki so tha ave 2 hitch to use . He also thought
t peo . can
f cardstock, 5 spherical glaszlfecan ssemble it themselves. Foldscope

. i) > nels
ery that powers the | Ep2 Once asse:mbledntsi;f‘,a light emitting diode and a diffuser P?

were afraid of or app
gs._lt made Manuy Prak
sed in field conditions

ow of the studY e
sturdy enough to be y

the Foldscope in form of an easy
assembled from a puncheq sheet o
along with a watch bat
Its weighs about 8

- na] Vi
. 1. A cross sectio
Fig 1: A

~mark- :
Erams and comes in a kit With amte Foldscope is about the size of a bookm™ l
t ; mult > p about the size .

£ Khalsn includes magnets that can be stuck ongq tll‘:]e uses Provide magnification from 140X to 2.0 l::h«a

user to take pictures of the magnification?! ¢ Foldscop

€ 10 attach it to 4 smart phone, which allow

‘ Sa”‘Pfe Collection and Gram’s staining

ro
ndwate r
UKher processed o

tloca. )
am staining.

£ differen

e o,

w‘-‘l'er Samples were collected from i{;f‘;
Meared iy sterilized slides and fu
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D. Estimati j
. tion of Arsenic concentration in watersamples
Arsenic concentration i ' "
: n th am was
by Agilent Technologies®) i analyzed by atomic ab
; ze mic absorption s
pectrophotometer (model-‘240AA

E. Isolati
tion of arsenic resistance bacteria

Results

A. Isolation of bacterig
A total of 10th bacterial stra;

agar slants. Qut th .
minimal mediumof s
further study.

B- F ﬁ m 0 T
{?i 0,

.
SN

S, o

AT
=4 |
120

ﬁﬂi’;‘
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Conclusion

Foldscope i
: pe 1s a brilli H :
rilliant innovation.It paves ways for other such innovations for replacement of costly scientific

iNstruments, Scientiste [
. Scientists like Manu Prakash have shown that simple and affordable scientific devices can be designed

was fabricat
Sc_ientiﬁc ex;?g :‘:tl: the use o_f common masses and can be made available in the remotest part of the world for
ion which is very very easy, useful and affordable for all mankind. Application of this low-cost
tudy would help people to better understanding

Microseo
micmScog?c izchnology to a different domain of microscopic $
The orld around us including microorganisms and micro- structure.
Present . i ;
study shows a marvelous view regarding the easy handling of Foldscope. The comparative microscopic

X) and s
of Fo dSCOﬂ:dSCODIC view (140X) marks no difference in visualization of the samples. The study reported that uses
pe are one of the cheapest and easiest technology in visualization of bacteria present in water samples.

pic world that will help the people to understand the

Foldsc
e |
Inicms,cpﬂ-ls an advanced technology developed in microsco
A opic world troublessly.
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