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Electrostatic potential mapping of ascorbic acid and dimethoxyaniline
for the antioxidant evaluation capacity
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Abstract

We have here poesented an extended theoretica] and experimental study of hydroxyl radical (HR) trapping assay by ascorbic
acid (AA). 24-Dimethoxyaniline (DMA) in the pressnce of hydrogen peroxide and hogseradish peroxidase (HRP) produces
o aeiee forns of 24-DMA [DMAY), a viols colarcd product will an UFY—=Vis absospliion maximaim ot 540 nm, The forma-
tion of the violet colored product was inhibited by the addition of AA. Fukui functions and dual descriptos enumeraling the
lncal and glabal eleciron dersitics of the aloms on he DMA, A4, and HE systerns wers caloulated. The preferential electron
densaty paticmn on DMA, AA, and HR was assessed by lefi and right Fukui functionals at constant external putential. High-
esl occupied molecular orbital-towest unoctupied molecular orbital (HOMO-LUMO) gap for DMA and AA were found 1o
b 8834 and 10908 eV, respectively, and singly occupied molecular orbital-highest occupied molecular orbital (SOMO-
HOMOY gap for HR was 16872 eV, The ghobal sofiness for DMA, HE, and AA was 1299, 6,10, and 11.70, respectively.
The electronic transiions {n w x* and = to x*) of (he proposed colosed product were sinulated by time dependent-density
furctional theory (TD-DFT) caleulation with s eorrelation with the practical U'V-Vis duta, Notural bomd order analysis
(MBOY and elecsrostatie potential (ESF) providing theoretical infarmation an the relative eleetion densily aver e alimic
postion of A and DMA were presented, This artiche can provide a unigue wiy of understanding the position of HR radical
attock op A and DA,
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pailicnl jay recice o 62 fdize the reaction probe and indirees
Introduction nietbod ndogts the inhibitory capoeity of the antioxidanis

. an for e formation of the products, .
¢ ApEEIes h""'l"lll'}l.“ Ihwsed on tlee naiwre of e sriceliaailsm, it can b broadly
: ; ¢ shell, secking statnlity G 3 sfer (FT) and hydrogen aiem
unpatied fsf-:lrnﬂ I!ﬂ:hILI"I:I::;{::I';Ts}'ﬂ:m: [1]. One ol the r.‘ln:-mirlic::]:lx%clci:;z;:ﬂ!;;rcjcn' :Il::.rpl‘-*i :[ A TR
thrangh pairing with Bialophcs e i confgume (RS e ey - : [
ik LA ; parlive 3 Wil i c [F[=FITL i
::.1.".. I:E:;':::t}f;::l:?:i:mh as short life lime, geAcralion I:.h“““a:::::{:g un::::iﬁhﬂf capacity—thin Jayer chramatig.-
¢ rormediale reactive species that it fill the imme- ﬁ?{m] 2"-azinsbis (3-ethylbenzothiazolingb-sulfonic
i ' iis peperation [21. Hence, the insta- ; ‘hvaneed statistical methads [11], 2.2-diphenyl-
::;,I:; ';i-t:hﬁf::::: :::L ug,;.,-.riuus thipent to the nearby cells :c;:’iﬁh;jrj:;ﬂj] ;TIE::;;mnc:u-c:mq; reducing anti-
: T jEEnses 5 s ‘ i
Ui et i e 100 ks (BN ) i in s 114 b
hiati . wsease, Ui 5, . i i - Mt : £
L'l;r::::cudsi::;g_ The main cause of these diseases are anced chemilumingscence-Aow injes

rescence system [16], lipid paroxhde
i -ial Bigmobecules such as . : , pid
A IFE'TmHETF:;“ul‘-lznmfzralnd falty acids,  peneralion [17], hydroxyl radical gvertng :apm:ir:d!ali
DN;] _-,Hernl i :' Fm{,:}g]‘ P axypen radical absorbance capacity assays [19], 142l radica
carbohydraies, and 00 . L e e
Antioxidants can bo classificd as primary, secondary, antioxidant F“ﬁfﬁi;‘:ﬁ?‘ﬁrﬁﬁm; :u&afga iy
endapenois, exagenous, enzymatic, and non-snzymatic. ![jgl- ::mhms ‘-; :gtncml B it b s wan
foxi h lecules thal contain ' A, 4 :
E&Ex;;;:ﬂ;ﬂﬂ:ﬁ;.::ﬂ:.ic ornon-phenotic  reduce the metil or organic system either l@:ji:';'; "-"I-;F
in noture that includes ascorbic acid (AA), ocopherols, mechanizm, P'_'ﬂ"-’-l'ill_“E the EIEI'-?‘ FCEPOHIEE 1 o [
poly phenols, lavenoids, and 50 on [4]. tively or negatively in lh_f' graphical F'=FI'|"'35"“'“a 3 .
A has h-:-r_n widlaly szludin-:] due to its bislogical impor- The proposcd ontinxidant assay reles un _H'J-: l'u-rrn:mq;n
tance, which is a woll-known radical scavenger and an  0f exidized calored product ﬂnf:iimnl]:ﬂ_lmal;nr::;nnuf‘ﬂr;ﬂr::idi
antboxidant in the Hving systems. Apart from usual activily horseradish pﬂm:qm‘ﬂfﬂlfj involving ¥ H[EF p oics
ns o reducing apent of (ree radical specics, it can alsoacy 950 ?ubﬂrmc. whliclh iz imhibited by A-AI- . _arr:‘ =m‘
at a cofactor in the enzymatic blosynthesis of collogen, — protEins that contain iros{II0} profoporphy e (fermprodagsr

catechalamine, carnitinine, and peptide neurcharmones  phyrin) as prosthetic group with molecular weight ranging
[5]. Under in vitro cléctrochemical oxidation, AA nar-  between 30 and 130 kDa. HRF can react with reactive oxy-

Frie radicals are I""FI'I:"' st

enhl

j-phycoerythrin-Mluo

mudly Josscs one electran, bul two clectron axidatian can gen species like superoxide rochical asd itz protonated form,
lydropen perodide, and hydroxyl radical (HR) [20, 21]. In

the absence of the reducing substrates like phenols, amines,
the HRP during the cycle relenses protonates] supereside and
other reactive oxygen species [23-25].

HREP catalyees the axidation of swade vasiery of substrotes
isdag hydeapen peroxide of other perosides as a primary
substrales [26], The HRP catalylic cyele involves the formia-
ton ol twa dislinet intermadinies nomely HREP-[ and HREP-11
om iis reaction with hydrogen peroxide and organic co-sub-
strate, In the'initial stage, the native ferric enzyme is OXi-
dized by hydrogen peroxide form an unstable intcrmodiate
called HRP-I, which has a heme structure Fe'™ = O-porphy-
rin a-cation radical and consequently reduction of peroxide
fo waler tnkes place. Then HRP-T oxidizes an electran domor
subsirate (AH;) o give HRP-UI {protonated form of HRP-1).
relensing a free radical. HRP-IT geis further reduced by sec-
aml subsirsle molecule, penerating the fersic state producing
free rudical, summarized in Scheme 1,

Another mechanism os suggesied by Svistunenko et.al.
[27], the heme group gets oxidized with the formotion of
oxoferryl heme and Mree radical kocated on the r-system of
thes heore. The cadical is then tronsferred to an amving scid

also be observed. AA is also invalved in the oxidution of
low density lipoprotein and ix used a5 binchemical marker
of oxidative stress in elinical investigations [6]. Due o
theie numerous health advantages, including anti-aging
and apti-inflammatory propeciies, AA hove emerged as
setentifically intriguing substances. Dehydrooscorbic acid
has been used ns a biocheaical marker of oxidative stress
i elinical investigations ond also vitamin C is used as 2
dietary supplement, Hence, assoy of AA plays a pivatal
role in the food fechnology, health sector, microbiology
and such others [T].

An untiexidant assay are charcterized by two different
terina namely, antiexidant activity and antinxidant capues-
iy, First, tUse antiosidant activity corresponds i@ the rate
constont trepping of single antionidant aguinst the given
Mree radicol, Second term is the antloxidonr capacify thng
corresponds e the wial molsr copcentration of the free
radicals that scavenges againdt the fest snmplie which is
dependieat on the presence of variety of antioxidants in e
mixture [B]. An assay can nehikle direct amd inlirect meth-
oibolegy, direct netlod relies oo it tendency of the free

@ Springer
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Schea 1
1. HWRP s Mo
2, HRPA + Al

= P 0

= WP+ Al

4 HREPAL + AHy ———= HEP & A

Echenic I

VooR—FRY b MO, —— = R—pet=g + 0

i R—R"S0 w— - Rt

HI‘

& R—Fe"—0t — R=——Fal =

R—Fat'=gry — O R—=Fad* — gy

Counker part of the enzyvme which further Uadergors frans-
farmation resulting in the formation of HR (Scheme .
HE system, highly resctive oxygen species due i jts shust
of ectet configeration, ries to attain the stablity by abstract-
ing hydrogen atom from either A& or LA-dimethax yaniline
(BMAY. Thus, AA ond DMA act as an HR radical BCANERERT,
There are three possible plavsible routes by which the
amine DMA interncts with HE o prodice DMA®. A vialkel
color product (step §) then vields the final dimeric prad-
uct (step 1) (Scheme 3). The principle utilized in the AA
assay 15 graphically depicted in Fig. 1. The relotively more
reducing property of A compared to DMA emphasizes the
decrense in intensity of violet color produet, which asserts

Fig. 1 Prinsiple of the DMAFIRPAA dntioxidnn assy

DA eAA

@ |

i GrnBise o [eerioul el tlae resctlon bn e
(g, |,

(o} Step

(b} IR alrstracis an clectron from DIMA 1o form o DMA
eationic imermedine, Further, cationle intesmediate
Iovses a proton Fesulting in the formation of imine form
of 2 4-DMA (DM AYY (cheme Jaand 3k,

(€} By prowm coupled elegiron transfer (PCET) mecha-
masm, DM A laases protan and electron in subseyucnt
steps uliimately leading to DMA® (Scheme e and d).

(4} HR interacts with DMA and knacks ol atomic Iiydro-
Eenaml forms DMA® (Schame Je).

{s)  Sdep II

Dimerization takes placs by radical cation intérmediale
and DMA* resulting in the radical adduct formation (RAF)
product {Scheme 3§, g, and b

Mechanizm shown in Selheme 3 addresses the formation
of stable DM A radical and its dimerization.

Dur enrlier research article [8] claims the number of
active sites for hydrony] group attack has 1 sirong infusnce
on the radical seavenging activity. The DMA hos a number
of active sites foc the aitack of HR, relensed by the reaction
of HRP with subsirate hydrogen peroxide. This study will
give distine idea aboul plage of aitack of the HR on DMA,

AA and DMA are antioxidant substances that have 3
prefetential electron density over the soft axygen and nitro-
£en atomme, respeclively, where exact reducing positions can
be esioblished by density functional theary (DFT). DFT

T
win
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LAt

o
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Provides o powerful theoretical framewerk for the aludy
of bth chemicul réactivity gnd velectivity, From the DFT
SQUALIDILE, many COMCEDHE S '.I.I'HI.:[F e h}- E?‘:Wﬂmﬁlm!
chemists which have both matlseratical and phiysical mean-
ing. Indeed, concepts such ax eleciraine chemical poteatial,
which characterizes the escaping tendeincy of elecirons and
global hardness (represcating the resistance (o charge |rans-
fer). have proven 1o be suceessful in (the sationalizailos ol
chemical processes [28).

Several research groups have studied AA by DFT caleula-
tions In the vibrational 1 hand nssignment [29], stdving
the reaction process with HR in apezonr please f30, 31],
discussing the npture of free radical product of jis teaction
invedving B by moaticr orbital approsch [32), Mulliken
charge distnbution, and moleculnr electrostatic polential
in chefining the activity of the moeleoube [33], desigring the
scheme of mechanism for iy reaction with reacfive oxyien
species [34], napo O, cluster as its carrier [35] and e
reaction enthalpies mechanism rebnted to radicnl scoveng-
ing property [36],

HSTJ]‘:iSI"r:ELI“h arlicic rives an idea abou the alack of
HE on A& ond DA, which is an atlempt i stslying the
nbstraction of lydrogen using Fukol functéon, boml dissocia-
tion energy (BDE), and bond dissocition enthalpy (BDI).
The HR initiated colored product is inhibited by AA. The
theoretical justifientdon of hydrogen ahstroction from AA

& Springer

-(DMAY

and DMA s provided, The article is cinphasized on the
gleciran density over the AA, and DMA by atomic Fuka
Fameiions imvolving right and lefi derivatives of eleciron
density with respect 1o constant chemical potentiol under
frozen mobecular conditions, The theoretical spectmi simula-
tons were correlated with experimenial UV=Vis generated
data, This proposed asaoy is an indirect quantification of A4
based on induction period developed by addition of AA for
HRP inithated reuction, The present research article invalv-
ing AA, DMA 2nd HRP is further extension of the ressarch
work earried earlier [37] by cur group. The rescarch article
has twe parts, first dealing with the devalopment of analyi-
cal misays for aiioxidant activity, and second the thearelical
path discussions by quantum mechanical sliadies,

Results and discussion

DMA-HRP-AA assay protocol

Three em” of the reaction mixiure containing X233 pM
DMA, 0.756 nM HRP and $2.85 BM HuO, in 100 mM
polassiom dilydropen orthephosphnte!sodium hrdroxide
baffer of pH 6.0 wus taken, For Lhe evalustion of the linear
colibration geaph, 100 mm?® of varying concenirations of
AA were considered, 5o that the final concentiration in 3



Ebeztansrazie poberils maapgbngy ol wecnelile sold gl -:"mr‘lhn--,pu“ fsir the

an e i)

e of the solulions eonged betwesn 11,9 and 178 pid,
The absorbance of the violel coloied Inskng [ogen of
2d-dimnethoxyaniling (DMA*Y product was recorded
sontinuonsly for GO0 s ot 540 any will 1< bty wnls. ‘e
absorbance of e contrael and test soluting wis reenaled
with refercnce 1o distilled water, The induetion (rerbond af
fest =olution containing 37,8 b of Ay nmel comtpal whih
ouk AA reconded by the plot of alworbance vx, tie [in &)
i% shown in Fig, 2. The phot of concentration v, induction
period was ueed for the evaluat bon of linegrity in the coli-
Braticin graply as shown in Fig, 3,

Addition of AA wo the reaction mixture inhibits the fiar-
mation of free rodical, thos initiating the induction time
during eourse of the reaction. Increase in the lime fag with

mereass in 1he concentratbon ol A A subsiantlates the daki-
hition kineties,

Optimization of the reaction candition

For estnblishing the optiembzed concenteation off FEsEn; i

Seeims of puhoction grerind, 3o af il fescrion mERIIE Crin-

Iinieg 2288 s OMA nnd 0750 nbd TR s varying cdn-

centrations of Ad oo 1560, were taken, The HE) cancein-

traticins Uhal were wsesd i fhe optimization procediine ranged
between M) and 663,04 pb with varying AA concentritions
ol 45.42, 757 and 189.23 M. From Fig. 15, it can be seen
tkat the induction period varies lincarly hetween 20 aml
R2.58 e, 1F¢:Frlll:f swhich i geds snluraled doe e the CEy-
malic reaction. Henee, a final concentration of 32,88 g of
FIy 0k, wars selected Tor further assay procedure,

As the proposed assay procedure is based on release
of HIL by HRP, the oplimized pH/temperaturs that was
recorded for our carlier work [37] is selected as a reference
The optimized pH that was selecied under the oplimized

Fig.2 Evaluaiton of the induc- 0.28
tiom period for 7233 pd DA
0.756 0 HRF, ssd B255 uM 0.26 - a
::"3': In:ﬂﬂu:nul':numﬁln; 0.24 W 2 2I004x « 1.34E-01
sodium hydroxide buffer con- REs 905000
taining 37.8 pb AA in & 100l " 0.22 1
3 em* af ihe reacison mixtane. £ 021
The contral (4) #nd sample { ) B .
readengs were recorded apaing £ 0.99 -
the disuilled water | )

016 4

014 4

iz 4

0.1 4 T T ¥ T T "
0 100 200 io0ao 400 S0 Gog T
Time /s
Fg. X Calibrwban praph for 300
determinmios of A& conrin. >
ing 2233 pdd DA, (T30 nE 250 4 y=&566x- 43,79
HRF and 288 b Hy0 In R = 0,936
1H} mM potassium diliyding- =
gen arthophosphate § sodivm £ 200 1
bydtranide biller of pH 600 fn T
areaal 3 e’ o the reaction E 150 -
milstare conlaining in the ranpe E
berwpen |19 and 37,5 phd of
Ad £ 100 -
|
S0 4 -
o Y r T
1] 10 20 340 40
IAseorbic acid| / pM
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enaneenienly

rrrg,:.l;;-:m“ ol e DA, TTRIS nawl 400, is 60, The

S 1f1'||'u.|3r|.'|l|l||: wis stuakled dn he gamge (3-8 g

range 20 to ':-;TC l:11"" the _’I":mill‘-'il:!.' remiins sthbc in ihe
= . T L] :

Finesdibie, enoe, 25 0 boselogicd during e nssay

Physical fitting model
sfo
and optimization relbizsdion

The dependent variabies that were seleciod ncludes dilles
L‘[ﬂ concentrations of HyOy, AA and the induction peried
respoiises for all ten caperimental runs ard sumamarized in
Table I _'rl-.m minde] was validated, where the significan
Z (devismeon of a data point from the meai, relative 1o-0ne
standard deviation) st 95% confidence valoes less than 1.96
were aecepled. During U madel sefection, the best lited
mindels For Uhe biduction period were lincar and logarithmic
based and the regression value, B? closer o 1, The RSDL

= measare of the reproductbility of the mode] having less
iham 3.0% and the B values close 1o 1, indicates a good
relationship etween the experimental data and those af
the fitted modeds. The B2 values well within the acceptakle
limit = 0.9 indicate the experimenial data fled well with
lincar and logarithnic cquations, The fnal equation indi-
cating the actual sloge and interecpt is shown in Table 1-
Pasitive valucs represent the effect of conceniraion on
oplimization, whereas negaiie wilues Fepresent o inverss
relationship between the camcentration fector and the induc-
tlon period. The slope of the praph indicates jis nature, e
change in 1he induction periad with reference concentration.
The perceniage crror assoeiated in the determination of Ad

lics in the range 0.5 1o 1.0,

spectral characteristics

raduct, DAY, was scoamed
i tive weawebengtls fangs {roen 400 o BOR nm against the
conired, The absorplion spectrum has dual muaximern one 3
5400 nm and another 31 600 . alribuled 1o 7 joa” and 0 o
" transitions, respectively [1%]. The experimental chserva-
fion was made af 540 nm duse 10 its high molar ahsarptivity
0718 mbd™! em™") as reported ardier [37]. The cantrol has

A intense wkolel colared p

g lﬁm;ﬂhﬂ!mﬁn etal

; sl nlodprion
rhre TEEe: r o
iy I g 1o the €1t 3 s ip P A4
@ Fr::.lll:l:l:l JI:IIIIT:EMEI caslniieett |'Irn:.l:.u.l i as a0
e 1
Reactlen mechanlsim

ol anion, yibrer-

e eli
AAvis a good scavenge &1 S0 ml‘:!:j oidation of A4
gen Fﬁrﬂ:l-i-ﬂﬂ- HR ad gingle b th |:|u:il1“|'|= analag.

I'I|.|'||:|-|.'|g|1 the farmal ;
grp sinbilized BY I'EHI-ﬂI:rH:L >
droascorbic acid 8 greatly exp

change imvolving jhe gpeciiic remioval -:ul't;uimf:ﬂ
which Is kinetically fachidden process [8]. Sl e
pwir different Faules (Scheme #a and b} of formatio
droascorhic ackd medecule

sed &% the SIRE

n mechanism of DMA

HIL scavenging asagy Wwas measured hased oa the relative
compedilive sikhibisken in (e Farmition af colered prashiect,
A e 3 strong scavengt ith formntion conslant
K= 1B 108 gy mol=1 51 [40], compased t0 DMA dus to
jts high inhibition rde which initises o fme lag in the for-
sakian of the culoned product. it wies obscrved thal there was

odwet which increases as

tirne fag in the faemntian of the pr
the concentration af AA increased F'apnrtiun:ltdj_']“rm cin-

tribating competitive ceaction is as shown below (Scheme 5).
Aceording 1o 2bove comgpelilive reaction described, the
fallowing relation can be csiablished [41 1.
Ap kiaal
1— = |+ M_'_-_D}FME (1}
are the ahsorbance of carresponding conin
Al samples for fixed concentration of DMA and various
concentrntions of A at a constant iime, I k. ond k, ore AR
inhibited and blank rate consiant, respectively,
The inhibition kinetics as per the above Bg. (1) is ns
shown in Fig. 25. The formation of HR initiated colored
procsst is 25 shown below [Scheme &)

AA inhibitio

where A and A

Tuble 1 Prediced peapanse kel and wiatistial parmseien obtained
Figurs Mo T:rp:nl’l.h:mq-lel “Puay dimeniioned ph Eiquatian mode] for B W Frro
n Linciar Time varens ahsortance Al I e L P 059 f=an =
3 Lt fecuciion periad versus [AA] E.5bh x=43.7% [ 9 1322 0510
Supjilemenmry 15 Lugaithmis [mabiction rrr!‘i-?]-'rrﬂu:-[l‘hﬂ;l, = [E7 Inx& Eild B9ET asad -
durlng opllmietion — 132 In 3+ HHES [L5TE
= 127 In sk BT LT 07
Spmak_nmrjlis Lingar Signal miin versus [ A DIMA| 27+ 1 B L3 I
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5. Ananthasaman ot gl

BDE and BOH of AX and DA

DI s the enepy required b break o homd belween fwo
alhe pevsitioms of n imobecular syabem witly eoch atons g
g one electm, Thie enthalisy (73 o tse system i [ZFTE] R F
e sumn ol e gl cALrEY anud protict of pressure and vil-
vane. Tl BOE niwd [ valvies are imbeation of e milee.
uliE system reacting Iy HAT mechanisiy, The A A acls fil s
A andise fafant whhely epeinds upion e reninyl of hydropen
M of the It_v.-dnu::.-lgrmqsau:.._-l.p.a o i Bt rlag witly
sthzegieny fsrmation nf dehydronge o hic acid [42], The
L ATV of hyedroge by Hk depends og (he BIOE and g
o differem hydeogen aigms Mached o he AN molecule.

the A4 il D 4 =|:|:!-|L_g

—E& {Ascorhle acil)
£2)
Ry =H[h|:|1]-‘dmm.|:|:|.r{rrc 2cldy + MF[HNmF,, alom)
=M {Arcommie acily {3
;:Inn:t;;:mﬁum Wothe mumpbge u-fh:.-dmgnn atom elimigte
o are
Iminm:}ﬂ B mvolecylg e S¥slem and g Tepresents plap.

oo Hyy H, . The effective 1y

3 0 O contribigies 1 highest BOE of H
% HR can giygeg, Hyyand H i
“enily

F“' 5 ﬁﬂlilui.:p.d |11-I-'ﬂe|'_'u|'|:|.|-
Srugsoneg SR {11 b
A Cright) LY TN

a Speinpee

—
i r
Tabile 3 BUEALL ik (LKL oof A Bl seiicois envifmimen
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POt X sl el He e r.]i,'gur!hnrr
i el [t
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I a3 427 435 08
H 15 417 430 o3

The antioxidant endency of DMA nlso depends on the
farmation ol hydroxylzted producis o different aryl posi-
Hons, as shawn in Fig. 5, The BDE ay different position of
the potential bincing sites wag cabculated based on the place-
ment-of hydroxyl proup and OxyeEn radical on DMA, The
BDE and SH of DMA have been calculated by (he relation,

BDE = EOxypenated DMAY 4 Eﬂ-lydmgen atom}y
~E(DMA-OHj 4

BDH » H {Oxypenasg DMAY + 5 (Hydrogen atam)
~H{DMA-OH) 153

for both HUeous and pag condition,
The optimize Suctures thay fiay

Sudy of freg Padical agsgy iz, DMA, 4 A and (DM Al; are
5.

His B My B, ana g H :
Hyg, Tespectively. Tho Bgi{ o pe o ot Hin
e follows d i

Hys HI[-'IH!;‘"IHII and H




Blictrastatic patental snsaping of sucorbilc acid andlimeleey nllne fot the anticridant

Talde 3 B sl BOH of THAA In gisenns amd ey i
me

THadnagen aluen PR AT sl !
psition A e ———

Cinscous Hieves

LETRIG [ 18113 Bl
11,1288 412 IR M5 pnd
[ER L 41 £l g 66
14 ax 2% 263 M
18 El) 215 *A 4
0 BRE Elek A Mg

The structural factors that stabilize the oxypenated
DMA and destabilize the hydroxyl DMA reduce BDE.
The cifective transfer of the electron density from the
hydroxyl group to the phenyl ring takes place at a maxi-
mium extent in the case of methoxy group (HH0H ;)
and H., which contributes to the highest BDE in gas-
eous and agueous media, respectively. The reason for
the lowest BDE in the gozsous mediom for Hyyg ks due
to the orbital interaction between the hydroxyl oxypen
and amine hydrogens. The orbitnl interacion stabilizes
the resulting radical, hence contributes for less BDE in
gaseous medium. The polarizing factors contribute 1o the
highest BDE of Hy, and least for Hy, In aqueois medium.
Hjq in the aquecus environment assists the stabilizing of
a-clectron density, thus Itading to increase in the BDE
[431.

The BDH is calculated in aquecus phase for the possi-
ble radicals of AA struciures that les in the range betwesn
288 and 427 klfmol {Table 2). These values as reported
by Stellerovi et al. [6] Hies berween 316 and 435 klimol.
The homelytic dissociation of hydroxyl groups located
on O (Hyy) and Cy (Hy,) is less preferable path dise to 1
high BDH. The discrepancy in the BDH values between
proposed method and reported method lies between 3 and
46 klimol. The probable discrepancy is due to the stable
AA struclure that was selecied during the studics which
lacks hydregen bomd. The encrgetically preferred position

for the removal of hydrogen in the formation of dehydro-
E'E'T!B.lﬁlf Ao Hl‘i' and H|;|.

Similarly, BDH for the formation of hydroxylated
DA product (Table 3) in gascons and ngqueous phase fol-
lows an increasing order Hyg, Hior Hyg Hynpanae Hunem
and Hyy. Hig Hygnzase Hisasm H,. respectively. The
BDE and BDH of DMA and AA are tabulated in Tables 2
and 3.

E— L

Fukui functions and dual descriptors for DMA,
and HR

A reaeia wiibh MR by & Tree eedienl mechaniam reaulibng

in debhydroascorbic acid, The quuntifiaide valwe in lermsd

il the local sefuvess of an otom con be demonstrated by

e Pukul Tunctional walue ond dual descripton, The radicsl

descriplors, f7(x7). and dual deseriptor &fir} for hysdrogen
abom aver the DAA nad Ad altow us toe charcterize e
HE radical atscking position. The decreasing order for AA
eadical descriptor is Hog, Fiyg, Hiq, iy, Hy Hyg 11, Hig
aisid dhual descriplor as By, Hyy, Hyy Hyg Hag, Hyp Hy Hy
The hydrogens that is suseeptible for the stack by HE arc
Hyg. Hyy. Hyp. The decreasing arder of radical descriptor
for cxygen atoms over the AR is Oy, O Oy Oy Oy,
£, The 04, Oy, are more exposed 1o the HR. artack due (o
ihe available Hy; and Hy, Also it i ooticed that e mors
nepative dual descriptor aver Oy and O enumerates the
aitack of HE.

Sirmilasly, radicnl deseripror for DM A [ollows decreas-
ing order as Hyg, Hag, Hyg, Hyg. Hyp B, Hig, Hiyg, By, g,
Hu ]l‘lnd. d.l.lEJ Ijl:-i':-l'i-'lﬁl.'ll-’ =5 H.i' Hm.. H Egn Hip. H I :Hil-' H 3¢
Hyy Hyyo Hyge His The aryl hydrogens such as Hyy, Hap
H,; overrule the formation of the benzene radical as aryl
compaunis are stable, The eleciron density over the Hy, arid
Hayy mare susceptible for homolytic cleavage as A1r) of B,
is less than Zero.

Thie summative soltness of the Ad axygen {0y and O,
to that of DMA nitrogen (Ny) is found to be greater, thus
inferring betier reducing capacity of AA compared to DhAA.

The Fukui functions and dual descriptoss are marked
in the hotd form for clear cut identification of the density
marker an one to one atom in the molecule (Table4).

Frontier molecular orbital conceptin explanation
of hard-soft acid base concept

Frontier orbital energy gap, that 15 the difference belwoen
the HOMOVSOMO and LUMO energies, shows the inter-
action of the molecale with other species, Frondier orbital
energy difference helps to differeniiste between the chemi-
cal renclivity of the molecules. HOMO ar SOMO valucs
are = 7728, = 9.722; and = 15,393 £V for DMA. AA. and
HR, respectively, and corresponding LUMO vilags are
1.105, 1,186, and 1.479 V. The correspanding HOMO
or SOMO-LUMO differences for DMA, AA, and HR are
g.834, 10,008, and 16.872 eV a5 tabulated in Tabke 5. These
tabulated vahues were caleulated from the energics (Supple-
mentary information, Fukui functions) of frontiet tnoleculas
orbitals.

A hard melecute hos 3 large SOMOMHOMO-LUMO gap
aiied 2 soft molecube has 2 small SOMOMHOMO-LUMO gap.
Armong these, HR is hand, AA B intermediate, and DhA 5
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1. Colculmibong were parformed g per the mothematieal peelion bosed
en FLUKUL FURCTIONS, discussed in sepplemeniany inforsation

L. Pokub Funerigm, Jocal softoess sed dual descripeor refer 1 by P

tizl derivative of ke cleciron densly wiath mfaronce to the lecin

f..nm}'hrr (M= 1. &, N 1) in a epecific molecular sysom [44] Le,
da

L] i

ﬂ SP:hrr

Talde 4 foitimecd) .
':smu-:nr.:u o baild rcfers 1 (he Fakul funcilans and idual deseriprar

al {he targeticd atams in A, THA atid 1R

Table 5 Quantum mechandesl paramelers-of HE, DA, =l A

DMAP HR* A"
SOMOHOMO (B eV = T.729 = [5393 - 0722
LUMO (£ VeV 1.105 L4782 1186
AEw E ~E =V B.53 16,872 10908
Blecwomepativity eV =302 =T057 —4.268
Cilnkal hardness whel A7 E536 5454
Gilokal softness eV 0226 o7 II.'.I. ;::!

iliciey &V .24 2 ;
gm e 2502 Ih48 2060
Eﬁﬂi'ﬁi‘lrtmmd MR Less seactive - Highly ruactive
radical

All the caloylations are dose for the opuimizned. molecular system
under aquenus comdition

“Orecupled modecular orhits] eormesponis o SOMO

*Oceupicd mofecular arbiral crrreapomds b HOM O

L refers ta the st of propessity 1 secepd asd donate clectron os

.". -
per Eq. {E). wopplementary informstion

sofi. Henee, DMA will have o tendency to change electron
dengity more easily than that of AA an interacting with HR.
Hard reaciant, where electron density is hard 1o chiange refies
on the electrostotic effects. Soft molecules, with n small
Frontier molecular arbital £ap, will have their electron den-
sty moore casily palarized tan = hard moleculs [45). Hance,
DMA is more polasizable than that of HR and AA

Hard ncids prefer 1o react with hard bases, nnd sofe acids
prefer soft buses. Hardoess claims HE kKinetically reacting
Faster with AA and slower with DMA [46]. This enumer-
e the induction pertod developed during the eowrse of the
reqeibon in the presencs of HRP cieyme, which is consisient
with the description provided by Gazquez [47).-Figure, &
ilustrates the isosurface patiesn of one to one slom of A4
and DA,

Ultraviolet-visible spectral simulstion of product

The simulated nbserption wavelenpihs were found o be 214,
32 and 233 nm for DMA; 234, 276, ond 383 nm Five DMA™:
and 21%, 300, and 374 nm for ils couplad dizeo {DMA)L
praduct in squecus phase, The three excited states of all
the three species are as abulated in Table 6, The UV-Vis
simaulated spectrn peneeated for DAMA® and (DAL by
Craussum ire o5 shown in Fig, 7. The theoreren] eaboule-
v porlornicd does not consider ststslization of the e il
groundd septe. The phosphate bulfer used in e eneymatic

T
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Fig, & Molccular sosurface (it sla0ANTGEHY an waricus alomic
groups of A& (lopl and DMA (botlom}. Relalive elestnos dendily an
WAFBIUG One Do qnd podlibon peoms s shown inoned (negative isomer-
Tace] and bluo (poiitive dscousfece) color referring io kigh ond low
dareer poskticas, for HE allack, respectively, The cummslative Fukis
Tusstions al hydropen and hetern atoms are iBustrated with S7r) val-
was of belers ahvms in IBG brackels

Tabla & Theoreiical ohsorplion wavelenpids for three excited states,
its nscillabor strengrhs, dillerent forms of DA

FioSzcular systam Exciled statestnm — Lhseillaler siresigth
DA Z15 0323
252 (KEg
i L15TE
D= 734 DEIT4
G ERELfCrs
ELE| oy
(DMAL 215 00002
300 14K
T4 QDD

teactinn stofiilizes the excited sinke nsslving bathochra-
i shify af the ahaorption maximum. Furthermore, the
thual peaks presence In the practically meosared abuerplion
iisaniem conlirms the rndical nanere of IMA® piraduci.
Wieereas, theoretical shsorprion maximum of dimeric oz
product al 300 nm ks no exira siser peak, Hence, the anly
product during the reaction of DA with HEP i the pres-
ence of HyOly is DM A®,

Conclusion

An amtiozistant inhibitien assay involving HEP as an HR
generator bas been proposed dovolving DMA as ap enzy-
matic co-subsirate. The method is based on the inhibition
on the formatien of the colored produst in the presence of
AA. The induction period increases with morease in the
AA concentration, The linearity of the aatisxidont as Ad
equivalents 15 found to be in the range between 1 1.9 and
378 M. ESP st different positions of the stsociued atoms
are genernted by Avogadng visual interfoce. UV-Vis absorp-
tion excilation energies are penerated for diferent possible
minleculzar sysens such as DMAY and (DMA); which are
further correlated with the sxperimantal absorplion maxi-
marn and it was found that the DMAY is the only product
that 3% formed during the reaction of DA with hydregen
peroxide in the presence of HRP, The formation of dehy-
droascorbic acid was theosetcally confirmed by studies
invelving Fukui function, BDVE, and BDH, The isosurface
al variows atomic positiong by olense red color inedicades che
nuclecphilic nntwre of DM A and AA. The BDE and BOH
of AA and DMA evaluated by hamolytic breakape a1 4pe-
cifie local atomic position confirn the formation of expectad
prosbact as predicied praciically. The relative electron density
al varioas peaitions a5 guantified by Fuku Nmclion gives us
the fargeted point of attack in AA and DMA. The bridging
gap in the inhibitory studigs was norrowed by the epergy
carrelation of HOMO-LUMO gap among the HRE, DM A,
and A&, The mobecular BSP and NBO-anolysis provides
the chemdstey of DMA and A& for its reducing copacity,
Thus, providing a practical datn with substantizl theapetical
proof con enlargs ideos in correloting and expanding owe
visuadization in ohservation of anfioxidant inhibition mecha-
ntem. Pirthermoie, these fuanium mechanical caleulations
i justifying reaction pathways involving AA can enhance
owr vision in exact point of HR attack.
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Experimental

All the chemicals used in the assay were of analylical prads,
DA, HRP (EACo 1 1L LT, LD undie/me), A& were pur-
chased from Himedia lohoratories {Mumbai, Indin). Dowlsle
distilled water was used theoughout the experimant, DM A
(100 M) was prepared initially by dissolving 0150 g uging
1000 mm® of alcohol, mnd finally by water 1o a total vol-
ume of 10 cm”, Freshly prepared 100 mM H, Oy was used
throughout the experiment, Further dilutions of HyO, were
prepared as per the need of the experiment. Two mg of HRP

&) Springer

250 300 A50 400
WWonvelengtla pun

was dissolved in 10 em® of 0.1 M phosphate buffer of pH
fi.0,

Computational and software details

Compulational siiulations were carried out with the Gouss-
inn 16 program (48] employing B3LYP-D3(B1) functional
with 6-311 + +CH{d.p) basis set to achieve an optimized
geometry (Tables 15, 25, 35, and 45). The completely filled
molecular systems and unpaired molecular systems (such
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45 faclienls, entions, ol wigbaias) colowlntions weee carrhed
aut by vestricted and wnresivicied Rolw-Sham Frmalisn,
respectively. 52 prrow dssocinied witly dehiyulespeiied msl
anypenated Tree nskicals of AA mnd DMA, espectively, lies
im il mainge B0 fo GUO4 T (Fule 557,

The optimization of the geonwtry was wchicved witl-
oyl any geonseliy constaims, Avopndos (49 nned Giussum
[50] were nsed g visunl interfaees. Solvent eiffeeis on the
aplimized girocture were investipgated with self-consisi-
ent reachion feld by polarized comtinuem et osing
SCRF=(Sokvent = Water) DFT keyword {non-symmetric
T-mwiriz musdel), Ench of the strociure wis stabilized,
apinized and checked Tor any imaginary frequencics and
mvosl energelically preferred conformation wos selecled.
Frequency culeulations exhibiting zero values eorrespoad
1o wranslational ond rotattosal character behavior of the mol-
ecules, Theoretical calculations were done on the molecular
systems thit include clectronic eacrgies. IR, and v-Vis
data for visualization, The adiabatlc cxcilation CRorgics wur
comtputed using TD-DFT calculations. NBO analysis and
ESP enlculstions were computed for DMA, AA, HR using
Pogr="NBO and Pop = ESP DFT keyword. Molesular Inoaur-
face values wers set ot = 00769 in e Avegadro software,

The BDE apd BDH of differcnl hydrogen mioms
arsehed to DMA were calculmed at 298,150 K by clec-
tronie energy uging the relation BDE = E (Oxypsnatcd
DMAS & E {Hydrogen stom)=F (DMA-OH) and BoH=H
(Cxypenated DMA)+ 1 (Hydrogen aomi—H (DMA-OH}
Epagen=— 13128 klimoland M,y == 1306.12 kil
[48] are used as the energy and grthalpy of (he hydrogen
atom. The interaction of HR with DMA has been studisd by
placing radicals at the poteniial binding stos of parent strac-
ture for geometrically eptimized modecules. The anticxidant
propeety of AA was initiated by knocking out hydrogen at
different sites which results in the formation of dehydrogen-
ated aseorbic acid,

Uhraviolei—visible ahsorpiion specin of the molecules
hive. been simulated with TD-DET colculation using
BALYP-D3B)) fusctional and G=311 4+ + Cifd,p) bais sot.

Calcalations of tonizalion patential (IP), electron aflin-
ity (EA), electrophilicity(s) global hordness(y) global
safiness(F), electron chunge during either oxidatson or
ceduction were corricd out as suppested by Ser et al. [31].
IP ond EA were evaleated by frosen malecular conditions
for catsenic and anionic molscular sysicms,

Fukui [unction and focal sofiness were evaluated ag
inferred by Fuentealba research group [52]. Fukui lone-
fions were evaluated in the frozen molecular coaditien by
keft and right differensiation. The beft und right o7 respm
10 differentiation of cotion and anionic compariment of the
DA ard A, Experimental crrors, statistical models [33],
lelt and right derivatives were evalualed by Microsoft excel
2T progrom,

Instrumentation

A SYSTRONICS numbel 2202 PC-bosed double beam
UV-Vis spectroplwdonseier witl 8.6 cim sratehed cells wan
et T all ahsoehanes mensanaments aid iemperatlie wal
comredied using a eanslanl iSmgeridurs gcll halder with a
alirrer.
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,.;I,-hﬁ Study on Effect of Metenn?lﬂgical Parameter and Influence of Forest on
tmospheric Radon Concentration in the Shankaraghatta Forest Environment

. Sandecp Dongre®, Madbura B, Sunilkumar™® & Sannappa I
"Theprriment T PG Saudies and Hn:limh in Phaysies. Kuvempu Univesity, Shankamghalea, fnona Sabayade 577 431, [dia
Diepanmend of Thysics; 5.5 Ars College 2nd TP, Science Instivale, Sankeshwor 381 313, Iedia
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|:|'|¢1|:'l: mmmil:n::l“:?pmﬂ variations of rados concentration and meteorological prranssiers wern measered in and arcund
e £ wempa University campus, sitsated i the Weslern Ghats of Shankaraghsttn forest envivesment is measured by active
nique wsing Scintillation ol and e meteorslapical parssmetess messured wsisg Automatic Weather System [AWS.
The activily coscenimtion of radivm in soil is delenmined by Gammasmy specsrometer with Mal (11} detectar. The measared
dala of the present stady shows thal the buill-up environment and forest ecosyslem have enhanced the rowral rdistion
level, The variation af atmospheric radon concentrafian is deperds on melcorobogical pamameters, geographical and
gecpbysical pasameters. The diurnal variation shows (s mixinwm concenlrotions wers naticed in e early moming and
minism during aftemoca, The seasonal variation shaws maximis goncentration dusing winter svason sl mizimen
during ihe smmiee season, These variations were mainly depanding on metesnslopieal parameters. The correlition betwesn
the raden comeentraticn and the metcopelrgicat are discussed and peesented in this papes, The prosunl grudy wos zimed 13
cutallish n basedine dita of Annual effective doss cquivelent (AEDR The diamal, sepseral vanations s different
erviranmenial conditions were discussed ond preseated in this paper.

Keywords: Aumaspheric radon concentration; Meirological parameters; Diumal nnd seasonal variation: Budllup
coviranment and foeest coogystam; Ammual effective doso cquivalent (ALDE)

1 Introduciion

Radon is o madioactive inert gas produced by
disintegration of Ra, it's a decay product of i 1
decay serics. It is present in varying amount in soil,
rock, air water and building materials".  Its
concentration mainly depends on meteorological
parameters, geographical, geaphysical parameters and
exhalation rate of soil and building materials’®, The
half life of radon is 3.82 days decays into shord lived
and long lived progeny which are the mast significant
for health hazard from the naturl sources’. The
international organizations such as LISEPA, ICRP,
UUNSCEAR, 1ARCWHO end gevern| studies Tawve
reported radon s carcinopenic and is second leading
eoce for Jung cancer. Radon is listed as the sixth
environmental risk factor for human health in 2019 by

a special Lancet journal research’, Apart from the

negative health effect, it hos usefil applications in
various ficlds such s Earth science, exploration af
uraniurmy, atmespheric air  mixing, atmospheric
eleciricity, rock bursl, and  volennic, wnderground
water discharge global warming'. During the rainfall

*Carresponding autbar: {E-mail; :ummppn_ildllzﬁlplllﬂ.m:u]

radon gas presest in soil is dissolved in water and
percolates into different layers and collected as nigh
concenteation in ground water. The trees and
vegetations in the forest ecosystem absorhs the radon
pas present in groundwater, pores of the zoil, voids,
fractures and joints of the corth crast along with the
green house gases{COy, methane (CHl) and. (M0
nitrous oxide) through the roots and later released the
radon gos, oxygen and water vapours through thix
stems and feaves'™ ", The Kuvempu University
was esteblished in this forest area and it consists of
different types of buildings, including departmental
blocks, hostels, banks, puest houses, and Teachers
quarters, as well as well-constrected roads  and
interlocks  footpaths. The roads ond footpnth
interlocks covers 30% to 40% of campus land. The
tofa]l number of stadents, workers and feuliy
members reside in the campus are about 3500, The
material used for the constroction of huitdings and
ronds mainly congists of gray granitic rocks, M-sand,
Cement ond tar, These moierals coniain high&t
activity of radionuclides (**ga, **Th, and mﬁ? ;
Therefore (i area is well suitable for understanding
the influenee of built-up enviropment and forest
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eoosystem on mdon concentration (herefore due 1o
11a% |.I1'|E'|-:'-rl|1|1[r lies nren 15 selected for the Mml}' This
.*Cl:'|l-.|!;' is |I'H!rll'| 1 |.|1a|f||.':rt|i||!||| I|||: |1L'-|'."".'E|I1-|:'!-1I anil
remedinl action 1o redwee the mdon concentration by
the i.'lt"il.-llzi'il.”'r-.' iy caistuctlion of mads h'l.kildil‘.lgl-i
and interlocks of Tootpaths and also 1o idemify the
contaminaits and pelative parameters for influcnce of
enhanced the raden concentration.

This is the Grst systemptic study in (his area no
such type of study was carried out; it will be cerainly
a baseline data for  fulure studies.” Therelore o
pnderstond ke effect of man-made construction of
footpath interlock roads and buildings are influcnce
an atmospherie radon concentration. Tn view of this
imporiance the study area is selected.

The stady area Shankaraghatta forest environment
including the Kuvernpu University lies in south- west
part of Karmataka between75°38" 30°" East longilude
and 13%45°30"" Norih latitede as shown Fig. | (a-c)
and the details of the 5|uu.|}.' arca was already. published
by Dongre § er al. 20227

PHFLUGECT OF FORBST O3 ATMOS I e EADe CORCTENTRATIN

1 Methodolngy

To wmndersiand 1he variation of radon comcentmticm
for each location, o mexsue tie paclemn conceniration
neat the building covered by nlerlacks, thick trees
and tar roads. Some of the villages are sclected for the
siudy around  this  university campus for  the
measerement of aimospheric  radon  concentration
because of the different environmental conditions,
Some villages are covered by thick forest and areca
nut plantation and other villages arc less trees without
areca nut plantation. For the accurate estimation af
radon concentration, and it variation, 1o measure (he
racon concentration at different time intervals in early
in the moming, aftermeon, evening and mid-night of a
day. The average value of different intervals of ume 1=
taken and this was repeated for ence in g week and
four days within o month throughout the year, so thal
the pattern of its variation can be studied well. The
active technigue is used to measure the atmospheric
radon  concentration  and  this method  involves
seintillation cell and it is as shown in the Fig. 1.
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2.1 Sedwtilinglen Ol ang Thetnisaliiplies tulse aunehihly
-'T'l pertable  device  called  Schmillation  cell
which 1= used for collecting and: alsa for EﬁEilnuIiI‘lgl
the  HEadon I::'Ell.ll'i conceniralions, was g
cJ_mwhcrc-‘“. The schematic diagram is as shown in
Fig- 2. W consisis of eylindrical chamber made
up of alwminivm and iz coated with the ZnS(Ag)
phosphor, as the alpha particles interact with this
commg  flashes of light is  produced  called
seintillation and are detected and amplified with by
111_: Photemultiplier mounted next {0 the glass
window'". The sample is collected by evacuating
the Lucas cell in the |oboratory and the opeiing
of the quick connector valve for sampling sir at
the sitc. Onee the radon gas is filled in the
Lucas cell, it is kept as such in a sesled cell 1o
attain equilibrium with its doughters in about 3 hours
after the collection time and then it is mounted
to 4 photomultiplier. The entire counting system is
made 10 defermine the concentration of radon
in the stmospheric air. The aipha counts oblained is
eoined as X; radon concentration Rne and s
caleulated os follows'™:
Ruc(Bg.m™¥) = =

IMExtsVup=if s E]}

Where, Rne Radon concentration expressed in
(Bg.m™3), X =Alpha counts obtained, E — is the
counting  efficiency= 0.74t— is the counling
period=] Tminy = is the volume ‘of the cells
S0(m*), 8 — is the delay time betwesn sampling
counting =10E00 (soc), A = i3 the decay constant of
radons 2,08 % 10°*{sac™1).

The onnual equivalent effective dosg rae can be
calculated by usinF mi|lrunti-|:-n provided in IARCIDEE,
UNSCEARreporis ™,

AEDE L imbv v = B | #EBgy ®0y = 24k ® 365 = 107
AEDE g mBvy ™) = B, o Ope Egy 200y 24h # 365 = 107
A2y

Where; AED = Annual Effective Equivalent dose
rafe of radaon, Rn.~ Rodon concentrafion expressed
in{Bg.m™}), Iy = Indoor occupancy factor equal 1o
0.8, Oy =Dutdoor occupancy factor egual to 0.2,
Eqy =+ Equilibrium factor Lé-04, Cp= Conversion
factor 9 nSv b’ per Bgm™.

The meteoralogical parameters were recorded by A
typical weather siation thal operates nutomatically s
known a5 an sutomated weatler statton. AWS Plont
was installed in the Kuvemmpu Universily compus,
spongared by the Bhabha Awmic Rescarch Centre
{BARC) Murnbai, India.

IRIIAN I FURE APPL PUYS, VOL. 62, JANIARY 2004

2.3 Ball Sumnple codlecilon

Initially abowt F ki sl coliccted from each
lneation of the study arca, the woil samples are
collected over a 0.5m” surfaco area, and once plants
and roofs have been removed, a location is markesd
The marked spot was dug up to the depth of 15 em,
ihe sample extracted was crushed into the finest
powdered Torm possible before being sieved throuph
J00um {3.5mm) i remove the ondesired debns and o
remove the moisture content in the sample abour 300
of samples are subjected to air dry for several days in
it, The cleansed and sicved samples were then dricd in
an electric oven al temperature of 110 "C for 12 b
make sure il has became moisture free and o ochicve
constant weight, thus formed powdered samples
transferred to plastic containers ‘and are stored in it
meanwhile care has 1aken that it is air Hpltened and
are sealed extemally using adhesive tapes. These
homopenized somples were kept identical 1o that of
reference materials as to their peometrical shapes, size
and weight. Then kept aside for about o month (more
than 7 times the half-lives of ““Ran, and 'Ra) ot room
tempernturs. for fo cnsure thot there exists an
equilibrium between radium and ils douphter produces
further moge; before it is when 1o analysis using
gamma ray spectrometry’™. The measurement of
activity concendration of mdivm was comed oud
using the 3x3 Nal ﬁ'[‘l‘.l Eamma roy spectromertry and
is studied elsewhere". '

3 Besulis apd Discussion
3.1 Effect of bublt-up ervironment

The redon concentration along with meteorological
parumeters wos measured during the pericd of July
2021 te July2022 as given in the Table 1. The data
from Table | shows that higher values of atmospheric
radon concentration were found &t the wr rosds
#nd interlocks locations very near to the buildings
(Table 1. Shghily less radon concentration was fownd
at interlock locations are awny from the buildings
(Table 1). This may be due to the fact that the
materials used for the manufacturing of interlocks
and for construction of roads such as grey granile
rocks, cement and M-sands.  Basically  thess
constructive materials consist of higher activity of
radionuclides'*”". Interlocks are porous materials;
exhalation rate of radon is mere'™, And also the
Activity of radiom in the soil of these locations is also
found to be shightly higher (Toble L) Higher mdon
concentration  were found ot the locofions of tha
villages oround the Kuvempu university but when the
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frequency of vehicle movement is very less but when
the frequency of vehicle movement 15 more, the lower
mdon concentration was observed (Table 1), The
vehicle movement dilutes the radon concentration,
Slightly less radon concentration was observed at the
locations consisting of cement road becouse (he
cement road is compactly packed compared to the far
rowd. Therefore e man made constructions enhanced
thie radon conceptration,

1.2 Effect of forest environmeent

The forest ecosvstem has infloenced the radon
concentration. The data from the Table | shows thnt
the thick forest locations in the Kuvempu University
campus and the villages around the university campus
surrounded by the thick forest aisd  areca nut
plantations  shown  higher wvalues of radon
concentration. But slightly less compared 1o the far
road locations, The higher concentration is may be
due 10, the trees and the vegetation in the forest
ccosysiem absorbs the rodon gas  dissolved in
underground waler and also prosent in the soil porous,
fractures, joints faults of the earth crust gefs absorbed

thritigh the roots along with the green house pases
and later release the radon gos, owypen and water
vapour through the stems and leaves™ ™™ Hence
slightly high rdon comcentralion was ohserved ot
these locations eompared to less thick forest locations.

The lower concentration of mdon was found in the
university campus at the Sports Ground. These loeations
are coversd with less trees and vegetation and the wind
speed s recorded more at this locations, Also villages
argund Ekankaermghatta withoul forest have shown lower
ridon concentration compared to the villapes with fonss,
Moreover the geology of this ares comsists of rock
system quarts chlorite schist and ortheguarzite, these
rocks consists of mineral compositions such as quanz
and epizoite, which containg lower activity concentration
of radiomuclides'™. Hence it shows lower radon
cancenfration.

There is a wide varation in radon. concentsation
were observed at the  different locations of the
Shankaromata temple hillock (Table 1) The lower
radon concentration was found of top of the hill
Shenkaramata temple. The temple is situnted st the
top of the hillock. The rock systerns of this hill are
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compriscd of pnesiz, (hese ks conlnins  lewer
activity of mdionuctides™ "t anotler renson ia nd
at the top, the wind speed is higher compared 1o the
bottom of the hills. At the middle of the hill, where
the Ganesh tevple was il anad the space around the
temple 15 covercd by interlocks, The materials uscd
for the construction of interlecks are granitic rocks
and M-sand and cement, these malerials consist of
gher activity of radicnuclides and the parosity of
these materials may be high', The bottom and middle
of these locations are coversd with thick trees and
vegetations and hence they cnhanced the radon
coneentration, in these places, the speed of the wind is
low compared o top of the hillack (Table 1). Hence
higher raden concentration is ohserved at the bottom
and middle of the hill compared to top of the hill,

14 Burnal varintion of raden comoeniration alnsp with the
mefenrobpical paramedors

The divmal variation of raden concentration with
respecl to different metearological parameters at the
different locations of Kuvempu Universily camgpus
such as; tar road, interlocks, Thick forest, AWS nesr
sedl, Sports ground as given in Fig, 3. It'is noted that
air ternperature, relative humidity, and atmospheric
pressare all had a significant impact on radon
cancentration (Table 1). From the graph it can be seen
that radon concentration was found to be maximum
during early moming (4 to 6 hours) and docreases
gradually, reaches its minimum valoe at aftenoon
(E3hours). The radon concentration is Found 1o
decline a1 day time {10 to 15 howrs) and then
gradually increases, ogain reaches its maximum value
during, This may be duc to the fact that temperature

3043
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Fig. 3 — Dimmal varistion of fadon cancentration wilh reapecl io
dilferent ime dnlervals of day,

iversion aml ehange in mmospheric pressare will
takes place in this period, dise m oihe hcating up nf
ground sorfoce and low pressuee during mid-pight
Henee decrcase in atmospherie radon concentration
was noticed.  Similar  diumal  variation  trend s
observed af different locations of the study area

Radon 2 o heavier gas and is unstable in
atmospheric condition, it sccumiulates close 1o the
ground surface during nighl time and carly morning
as the lemperature, wind speed and humidity favours
their concentration in the atmosphere’™™, During day
time radon efmitted from the ground can be diluted by
turbulent eddy diffusion in the atmosphere caused
by solar heating™". Furthermare, the atmaspheric
pressure will alse changes during day and might
(mifi during 7 1o 15 howrs and 20 to 23 hours |
maximumi during [ fo & hours and 16 1o 19 hoswrs),
thiz will leads to o significant divmal fluctuations
of cutdoor radon concentration. From the Fig. 3 it
clearly shows that the radon concentration dependent
on the mefeorelogical porometers (Table 1. In all the
five different locations similar pattern of variations in
the radon concentration was observed except for the
thick forest location during day time (10 to |5 hours).
Duiring this peried, it will not reach to. minimum bt
decreases and is higher than the other different
conditions of the focations, it is almost stable and then
later gradually increases, again reaches maximum
concentration by evening (16 to 18 hours) (Fig. 3).
This s may be due ta less trbulence in the forest
environment and due to the lack of soler radintion
atmospheric air is not heated. The maximum radon
concentration found at tar road locations, this may be
due o the materials used 10 construction of the tar
road consists of granite rocks and these rocks contains
mare radionuclides compared 1o other two location®s
soil. Clay shrinks and cracks when it dries, making
dried clay soils porous'', Bur in the thick forest
location slightly higher and almost stable radon
concentration was observed during affernoon time
(1l o |6 hours). Because in the thick forest
location wind blows slowly and the temperatuse
of this location is also less compared o the
other locations (Table 1). Hence slightly higher
concentration was observed during aftemoon. The
diumz| variation of radon concentration was observed
tess in the sport ground; this is because in the sport
ground location the wind speed is higher than the
other location (Table 1). Therefore mon  made
construclion plays prominent role in increase of radon
coneentration in the atmosphere.
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L8 Correlatlons between nimaospheric radon comcentratlens
and metenrolapical porameters

Atmospheric radon concentration is influenced by
temperature, this variation is as shown in Fig. #{a) and
as the ambicni lemperature increases, the radon
concentration decreases hence weak and negative
correlation is observed with a correlation coefficient
of B2 = -0.46. This was observed clsewhere Moses ef
al., (1960), lsracl son of af, (1972), Pereira (1990,
Butterweck ef al. (1994), Nishikawa ef al. {1995), and
Duenas e al, (1996)." Fig d(a). Atmospheric
pressure also shows good influence on the outdoor
radon concentration. Radon concentration increascs
with increase in the atmospheric pressure, it has
shown strong and positive correlation with eorrelation
coefficient &Y = 0092 (Fig. 4(b)). Atmospheric radon
concentration strongly influenced by the wind speed,
as the wind speed increases the outdoor radon
conceniration decreases and also it shows o negative
correlation with comclation coefficient of R'= -0.75
and is s shown in Fig. 4(c). Humidity is one the
major factor which greatly influence the almospheric
radon copcentealion from the graph (Fig. 4(d))
it i cleady fhat, atmospheric radon coneenteation
increases with increase in the atmospheric humidity
and it has shown strong and positive correlation with a
cerelation cocfficient of RY = 0.84. Similar varintions
were noticed at all the locations of study arean.

Vi Semmiar Fealriy Auamn
Different Scasons
Fig. 5 — Sensonal varision of overnge atmespheriz racdon
conoeniration ot §ifferent emvivanmiental conditans,

1.6 Seasonal varintbon of stmospherie rodon concentration ot
different bcations

The sensonal wvariations of amospheric rdon
concentration and metesrological parameters ot the
Chermical Science Block inside the campus arc as shown
in Fig. 5. The atmospheric radon concentrotions wen:
observed at different environmental conditions. From
the praph it is observed that among the sensons, decrense
in atmospheric radon concentration was observed in
summer season, This may be due to wrbulence and low
mpistute conent in the atmosphere™. And in summer

:
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4 Conclusions
The main conclusions of this rescarch
summanzed as follows:

* The hLI'i_II-LLj‘] CRVITamImeni such 25 man-made
constructions, well planned roads, and interlocks has
enhanced the atmospheric radon concentration.

# Forcst ccosystem  has  shown a significant
contribution in increasing the atmospheric radon
CONCERiration,

¥ The average atmospheric radon concentration of
the study arca found to be 103,21+ 6.43Bgm~%,
which 15 higher than the world aversge value
10Bgm 3 [UNSCEAR]".

¥ The averape annual cffective dose equivalent for
atmaspheric  radon  concentration i= found to
0.64mSv = which is higher than the global avempe
value of (3-10 mSv) recommended by ICRP™,

% Meteoralogical parsmeters and their correlation
studies shown that the atmospheric radon
concentration 1% influenced by them.

11n Wil “1. 3
hat there i;mwﬁd (Fig. 3).
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ID No 9002015454
Name SHASHIDHAR RAVEENDRA KUMBAR
Father's Name RAVEENDRA SIDLINGAPPP« KUMBAR
VillageTown at post sunadholl tq gokak 591 a7
Distnct BELAGAVI
State KARNATAKA
Pin Code 501227
Mobile No 7022067576
3 PROVISIONAL APPOINTMENT LETTER

ed for appointment as Recrult (GD) in the scala of pay Rs. 21,700/ per month subject

1. You are hereby selecl _
ning Centre & School, Dimapur (Nagaland).

to reporting at Assam Rifles Tral

5 You are hereby directed to report to Assam Rifles Training Centre & School, Dimapur (Nagaland) by
15 Nov 2023 at 0800 hrs for basic mifilary training along with the following documents in original with four sets of
Photostat copies of each document duly altested: by-Gazetted Officer (Failing which your candidalure may be

esncsiled):- . :

{a)  Education Certificates and Mark Sheets. =~ .7 .
(v)  SC/STIOBC Certificate from Competent Authority (if applicable). «. 5. = T R

()  Domicile/Permanent Residential Certificate.(T emporary residential certificate not accepted)
(d)  Latest Character Certificate issuing date not more than Six months, (issued | y Police Station). -
(e)  Technical Qualfiication Certificate of the trade (if applicable). 4 Pl 05 ra RS

()  Tencaples of recent passport size photographs: . |

{g)  Three coples of Joint passport photographs with
(h)  Age proof certificates of mother, father, b
G) _ PAN (Permanent Account Numbe

should be in possession of ATM Card and Bank Pass Book an arrival at
(Nagaland), The Candidates should alse note the Bank Codo ol Ihe Binnoh, NS

it is locatad (Jan Dhan Yojna account is not acceptable).

% %

Asnzan Rdles Y rakeeg

= Candidate
Centre and School, Dimapur
name and the State in which

3. You will be appointed as Recruit (GD) from lhe date of reporting to this Centre & School and Pay &
Allowances will be admissible accordingly.
4. If you fail to successfully complete the recruil training within the stipulated period your service Is liable to be

terminated without any notice and assigning any reason.
5. The Assam Rifles will nol be held responsible for any injury / loss sustained by you during your journey till
reporting ,tohAssam Rifles Training Centre and School.

8. No TA/DA is admissible. You should cater for sufficient money for your personal expenditure enroute til
reporting to Assam Rifles Training Centre and School, Dimapur (Nagaland).

T “in case of receipt of adverse verification of your character and antecedents or your claim to belong

to Scheduled Caste or Scheduled Tribe, as the case may be, Is false, the services will be terminated
forthwith without assigning any further reasons and without prejudice to such further action as may be
taken under the provisions of the Indian Penal Code for production of false certificate”.

(¥ scanned with OKEN Scanner
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o :

Ministry of Home Affairs

AU A T3Fed
Directorate General Assam Rifles

Rretrer- 793010
Shillong- 793010

2.8 Aug 2023

{_S_Ef NOH;__ Na_r_l]e of Eindldates Email Address Mobile No
ot VIJAY vijaysingh02081998@gmail.com 7225035881
2. | ABHAY o ak8471054@gmail.com T 8471054524
[ a _‘ AMAN SHARMA 7 [ amansharma9394@gmail.com 178700155081
[ 4. | SHUBHAM KUMAR eccishubhamkumarecci0D@gmail.com | 8700540188
L 5 7 AMAN amansainilbsf@gmail.com | 7827667604
E_ : DEEPAK YADAV " deepakyadav0852@gmail.com | 8700375876
i T '; SOJIT KUMAR CHAKMA i ?gjﬂqﬁakmafgﬂ@?ﬁfill.com __ l 7628811311
I 8 : SAGAR ASHOK DHARANAKAR  sagardharanakar@gmail.com ! 8626078145 -
| 9. ] VISHAL VITHALBELKUD | vishalbelkud@gmail.com 7019305727 |
7710, | DHARMARAJ A | sugunashok1234@gmail.com | 9945577076 |
T T RAMESHANAIKLR rameshnaikr@gmail.com “17 9740909919 |
T 12 | RAHUL KUMAR ~ [ Tahulkumar807310@gmail.com 8010731100 |
’__1"5*_ ABHUIT MARUTI KAMBLE ucanhuutkamb:ezooo@gm'au com | 9591804473 |
" 14. | PRASANNAKUMAR S " | fandyprasieb@gmallcom | 9900566987
;'_'“15_" MAHADEVASWAMY o mahadevaswam2373@g‘rﬁaﬁ‘b‘o?ﬁ'_“"" 7483562785 |
“16. | PRAVEEN SHIVANAND KAROLI | praveenkaroi0@gmail.com 9035266143

17. | JAYAPAL GURAV ]ayapalrgurav.gmall com 8197770236

18. | SANGAMESH NETEKATTI 1 sangameshngg@gmallcom | 8762268160

19, | SHIVAPRASAD MALI T shivumalis2@gmail com 9353026074

20, VHANMANE TUSHAR ' tvhanmane7@gmail com ' 7517014777

| HANUMANT \ . ]
. _21___' - ANAND an_and.rathoda‘lB@gmad.cor_n 1| 8150955818
{ 22, PRATIK KUMAR - sonupalksme@gmanl com . 7417768582
| 23| fﬂgf«!’f’_& _KL_JMBAR sugappakumbar2001@gmaﬂ com __1_ ‘8747998929

24. | GURUBASAVA Y jam, gurubasava@gmaul com " 8105495966 |

55 | KORAVI AJIT LAXMAN - *"koramalnss@gmast com - 7387417930

6. | SHASHIDHAR RAVEENDRA shashikumbara47@gmail. com’ T 7022067576 |

KUMBAR | e et 4

27. | SIDDHARTH SADANAND surekarsiddharth@gmail.com 7204626106
| SUREKAR .

28. | PRAJWAL MANOHAR JADHAV pra;walmfadhav2000@gmall com 7026178516
729, | PRASHANT DESURKAR | psdesurkar07@gmail.com T ""a'ﬁo”éﬁ‘iéﬁi”
T30, | KRISHNA V PAVANE ~ I pavanekrishna@gmail.com | 9483261230
— 37" | KIRANKUMAR BHEEMAPPA ~ | madalamailikiran596@gmail.com 77019350667 |
| MADALAMATTI __ | ST

32 | PATIL VINAYAK SHIVAJI vinayak.ps2000@gmail.com 7760703865

"33, | KIRAN YALLAPPA SOPPADLA kiransoppadia2002@gmail.com ‘ 9980576762 |

""" 34 1PRATHAMESH MISAL " | praihameshmisal!999@gmail com | 7618776193 |

QI. IRPECHA

crirachnaual WA RAA LA

vl e

(¥ scanned with OKEN Scanner
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Email Address | Mobile No

| SerNo | Name of Candidates
B TRAISRARMA | Graoni@gmaiicon | 83108328
[ 37 | SACHIN MARUTI KOLEKAR | sachinkolekar1456 @gmail.com | 6361645261
| 38. | SURAJVENKATESH GULEKAR [ surajg ulekar0845@gmailcom | §731352084
| 33,  PRATHAMESH JOTIBA | warakeprathamesh@gmail com | 8496070107
L {WARAKE P T T TR,
| 40. | GOUTAM SIDDI goutamsiddi@gmail.com | 9148735262
i 41. | VIKARAM SINGH SISODIYA vikarambelgavi2003@gmail.com | B302271905
| 42, | MAHESH HULIKAVI maheshhulikavi@gmail com 7760924359
T_""ZTT 'OMKAR KORE TELI omkarteli1950@gmail com | 7026833729
| 44. [ MURUGESH C YALASHETTI murugeshyalashettil4@gmail.com 7411892197
" 45 71 RAMESH YARAGUDD | rameshyaraqudd@gmail com 9606723872
|46 TABHAYSINGH 7 | Vikram261194@gmailcom | 9166339575
| 7747 | MALAPPA SHANKAR KALAGI | malappakalagi2000@gmail com T 8748056208
[ 48, | MAHESH SUNIL KODAG maheshkodag2003@gmail.com | 8546923841
| 495 | SHIVANAND PATIL [ shivapatii300701@gmai.com | 8147709602
50. | SACHIN SHANIYAR NAIK ‘sachinnaik46227 @gmail.com 178310581123
PROVISIONAL APPOINTMENT LETTERS
1 You are hereby selected for appointment as Recruit (General Duty) in the scale
of pay Rs. 21,700/- per month.
2. You will be appointed as Recruit (General Duty) from the date of reporting to this
Centre & School and Pay & Allowances will be admissible accordingly.
3. If you fail to successfully complete the recruit training within the stipulated period

your service is liable to be terminated without any notice and assigning any reason.

4, The Assam Rifles will not be held responsible for any injury / loss sustained by
you during your journey till reporting to Assam Rifles Training Centre and School.

5. No TA/DA is admissible. You should cater for sufficient money for your personal
expenditure enroute till reporting to Assam Rifles Training Centre and School. Sukhovi
(Nagaland).

Note. This is a Provisional Appointment Letter and the Final
Appointment Letter would be issued subsequently duly incorporating date of
reporting at Assam Rifles Training Centre and School after verification of
dossiers by this office. -

Fo iy

Hen o J HHH Ue%ed
Direc .16 General Assam Rifies
R - 3090
Shillong - 793010
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7 Anand chandrakant sarapure,
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Diroctorate of Manpowar
Planning & Recrultment

-
4 JOIN INDIAN NAVY C WING, Sona Bhawan
{” Naval Hoadqguartors
M Minlutry of Dofonco

Now Dalhl = 110011
Mar 2024

CALL LETTER FOR ENROLMENT IN THE INDIAN NAVY
AGNIVEER (SSR) 01/2024 BATCH

Dear HALAPPA BEERAPPA HEGADE,

1. This is to inform you that you have been provisionally selecled for recruilment in the Indian Navy for Agniveer (SSR)
01/2024 batch. Your enrolment will be subject to your clearing the documents verification & varlous lesls (Scraoning,
EntryBehavior test, medicals etc.) being conducted for the particular entry as applicable, on arrival at INS Chilka.

2. You are to report to the Recruiting Office, INS Chilka on 10 April 2024 06:00 AM.

3. You have been appointed against your registration number G1000247AL.
4. Your present selection will stand cancelled and you will have no claim for enrolment in the Indian Navy, on any of the

following grounds:
(a) If you are found medically unfit.
(b) In case you fail to report on the date and time mentioned at Para 2 of this letter.
(c) Failure to bring with you the documents/ items mentioned in the joining Instructions.
(d) Particulars / Information uploaded or declared during application process not matching with original documents.

S. Please get your Pre-Enrollment police verification certificate completed, duly signed by police authorlty, and
bring the same to INS Chilka. Candidates unable to produce valid and duly completed Police Verification

Certificates shall be liable for rejection.

6. Your basic training at INS Chilka will cover the following:
(a) Academic and service subjects.

(b) Sports Activities.
(c) Outdoor training such as Parade Training, Sailing, Boat Pulling, Swimming, Cross-Country, Trekking, Firing etc.

(d) Service oriented activities including maintenance of equipment, living spaces, training areas etc.

7. You are liable to be discharged as 'unsuitable' if your progress or conduct is unsatisfactory in any field during probationary
/ training period, in accordance with Regulation 278 (4) of the Regulations for the Indian Navy Part Ill (Statutory).

8. Post enrolment during the period of training and thereatfter, if certain diseases/ ailments are detected which were not
detectedduring induction medical, you will be invalided out from the service through a Medical Board as per current orders.

9. During your training period and thereafter, you will be entitied to pay and allowances (as applicable under Agnipath
scheme), entitled uniforms, food and accommodation. On completion of training you will be entitled to the laid down services
and benefits as provided for, in the regulations as applicable for Agniveer entry. Your service conditions will be governed by

Warni inst | f
Candidates' identity will be verified using technological means and biometrics. If impersonation is detected, concerned

candidates will be disqualified at any stage of selection, training or service and debarred from further selection opportunities.
Also, candidates involved will be prosecuted under IPC Sections 420 (Cheating), 467 (Forgery of valuable security), 468

(forgery for cheating) and 471 (using genuine as forged).

current orders.

NOTE:
1.This is a computer-generated report and does not require signature.

2.Please download the joining instructions for further action. The candidate is required to carry the downloaded
copy for reporting at Chilka.

(¥ Scanned with OKEN Scanner



Planning & Recruitment

‘my Directorate of Manpower
@ JOIN INDIAN NAVY C Wing, Sena Bhawan

IHQ, MoD (Navy)

g, A New Delhi - 110011
S

May 2023

CALL LETTER FOR ENROLMENT IN THE INDIAN NAVY
AGNIVEER (SSR) 01/2023 BATCH

Dear Abhishek Mallappa Betageri,

1. This is to inform you that you have been provisionally selected for recruitment in the Indian Navy for Agniveer (SSR)
01/2023 batch. Your enrolment will be subject to your clearing the documents verification & various tests (Screening,
EntryBehavior test, medicals etc.) being conducted for the particular entry as applicable, on arrival at INS Chilka.

2. You are to report to the Recruiting Office, INS Chilka on 05 June 2023 at 08:00 hrs (AM).
3. You have been appointed against your registration number SKCKA05843.

4. Your present selection will stand cancelled and you will have no claim for enrolment in the Indian Navy, on any of the
following grounds:

(a) If you are found medically unfit.

(b) In case you fail to report on the date and time mentioned at Para 2 of this letter.

(c) Failure to bring with you the documents/ items mentioned in the joining instructions.

(d) Particulars / Information uploaded or declared during application process not matching with original documents.

5. Please get your Pre-Enroliment police verification certificate completed, duly signed by police authority, and
bring the same to INS Chilka. Candidates unable to produce valid and duly completed Police Verification
Certificates shall be liable for rejection.

6. Your basic training at INS Chilka will cover the following:
(a) Academic and service subjects.
(b) Sports Activities.
(c) Outdoor training such as Parade Training, Sailing, Boat Pulling, Swimming, Cross-Country, Trekking, Firing etc.
(d) Service oriented activities including maintenance of equipment, living spaces, fraining areas etc.

7. You are liable to be discharged as 'unsuitable' if your progress or conduct is unsatisfactory in any field during probationary
/ training period, in accordance with Regulation 278 (4) of the Regulations for the Indian Navy Part lil (Statutory).

8. Post enrolment during the period of training and thereafter, If certain diseases/ allments are detected which were not
detected during induction medical, you will be invalided out from the service through a Medical Board as per current orders.

9. During your training period and thereafter, you will be entitled to pay and allowances (as applicable under Agnipath
scheme), entitied uniforms, food and accommodation. On completion of training you will be entitled to the laid down services
and benefits as provided for, in the regulations as applicable for Agniveer entry. Your service conditions will be governed by
current orders.

Warni inst | i

Candidates' identity will be verified using technological means and biometrics. If impersonation is detected, concerned
candidates will be disqualified at any stage of selection, training or service and debarred from further selection opportunities.
Also, candidates involved will be prosecuted under IPC Sections 420 (Cheating), 467 (Forgery of valuable security), 468
(forgery for cheating) and 471 (using genuine as forged).

NOTE:

1.This is a computer-generated report and does not require signature.

2.Please download the joining instructions for further action. The candidate is required to carry the downloaded
copy for reporting at Chilka.

(¥ Scanned with OKEN Scanner



Telephone/FAX No 08028478411 Frontier HQ (Spl Ops)
j Border Security Force,

PO AFS Yelahanka
Bangalore-560063.

No. 423/Rectt-CT(GD)SSC-22/Fir BGLR/23/3801-04 Dated the 28™ Aug 2023
To

ROLL NO. 9002004599

SACHIN GUDASI

S/O ARJUN

AT/POST KURANI TQ HUKKERI DIST BELAGAVI
BELAGAVI, KARNATAKA-591221

MOBILE NO-8088070195
E-MAIL ID-SACHINGUDASI707@GMAIL.COM

fava—drr gRET 9o ¥ ARESEe) ug @ Ay age-2022

Sub:- SELECTION FOR THE POST OF CT (GN) IN BSF — 2022

® THar agE oTUT Gden-2022 @ ARAN @ @A AR i A9, sRE IUWE, A
Feaerr Cord offt wfdarera IREn a9 B aREG (W) @ e @ fore s g fHy nY A
A7 THRmS wus T @ s 20 TR 2023 @ Wi oRom @ Wt A @ sl iR
w73 @1 Prdy gan € f amom @ qRen wa A o (1) @ g @ faw 74 Sty dest snar
£ weid Tas T WR-3 i W 21700 W 69,100 /— AR @ IReR & adalvm w
- g3 @ s el & ard Prafafga Fwn g w @ onim s ' S R
fa&gr war g

With reference to your application for the post of Constable (GD} in CAPFs, AR, NIA.
and SSF through SSC Examination-2022 and rcsult declared by SSC on dated 20" Aug
2023 | am directed to inform you that you have been provisionally selected for the pos! of
Constable (GD) in BSF in Revised Pay matrix Level-3 of 7*" CPCie Rs 21,700 to €9,100/-
and other allowances as admissible to Central Govt employees from time to ime subject to

. followang terms and conditions -
m)  ford wv r, unfsym fafaear wden ok wnfla @ @ orfa @ da @ el @
@ wd fard o drd / fagremron /G W FGA TR, Gra ded & (3
fafare wfawrd g v fafesn s o1 aef) R e eig SIE R E s

Az @ @ sigafa @ aef

On reporting, you will be medically examined by Medical officer to
detectdiscover any disease/disability/accidental injury acquired dunng the
intervening period of initial medical 2xamination and date of joining and you will
be allowed to join only on being found “FIT”

(a)

(@) o e g a@ sffran-10es v A qquen aw fAun- teee @ wHI- W W
qroifezer GrairAl el T TN U @) b e @ s aneelt, i ol fafyu

@ orfra wofire @n
(b)  You will be governed by the provisions cf BSF Act 1968 and BSF Rules 1969

as amended from time to time and other Central Government Orders, Rules
and Regulations as applicable from time lo time.

(¥ scanned with OKEN Scanner



i
10, uﬁamwmﬁaﬁmmsﬁaﬁﬁwmﬁﬁmwﬁgwﬁﬁmﬂqﬁm ar
i T amiEs stvaReaet @ R fArefaRed g & a1 Reie 27/10/2023 @
T 18 s S e qa o RUE B @ fo R QT &—
10. If you accept these terms and conditions mentioned above, you are hereby
directed to report on 27/10/2023 at HQ 18 Bn BSF alongwith following documents
for re-medical examination and subsequent enrolment formalities :-

(@) ﬁﬁﬁawﬁﬂwﬁa@mﬁﬁmﬂaﬁamw@ﬁﬁﬂﬁw)

(a) Character certificates from two Gazetted Officers in prescribed format.

(Copy enclosed) \
(@) afe g SR/ aer da § vond § o fuiRa wey § g e |

g fess HIT U |
(b) If you are serving in Government/Semi Government Service,
discharge/release certificate from parent department in the prescribed

format.

(7) ot e gR1 Rfed Genfia Ui T STER D1 T Il |
(c) Five passport size latest photographs duly attested by a Gazetted
. Officer.
() @ fraw/smEria s e |
(d) Domicile/Residential certificate.
) emR T, ¥ @ 6 ae T T uR (Re i 3T 3RA) @ ved go @
uie |
() Aadhar Card, PAN Card, Copy of front page of your savings bank
account (in SBI)
@) T/ E P fog e @ % a W vl e
(f)  Sufficient money in your account for your own mess deposit/
expenditure.
(8) Wmﬁ@ﬂ%ﬁwﬁwmﬁm‘ﬁmmmwaﬁﬁ
SUANT @ = Y A
(g) Personal belongings including proper clothing and bedding and other
items of daily use which may be required to you.
Note :- Helpline Number for assistance:- 02832-231521
Rupfl— wergar & fory scueg Tax—02832-231521
18 Bn BSF, Haripar Road, PO- Mundra Road, Bhuj, Disit- Kuich,

State- Gujarat, PIN-370015 _,/;7\%3
Nearest Rly Station - Bhuj- 77; 77 (B/‘é/-;fx} '
s ‘1“:.1-',.:- - :‘.c’ :\:‘\ {
Pl f b }\ For P(esiding Officer .
oy ;H:' Rectt of CT(GD) Exam-2022
\‘ TR o FTR HQ BSF Gujarat
afafe— 2 G5 2
Copy to :- \'x":' Jr, T A
1. 18 Bn BSF (Enclosed With Dosier)

2. File

e s i

(¥ Scanned with OKEN Scanner



By Speed post
Tio—4508 /36 / gty amvers(siiEl)—2022 /23 / OOA/4723-4725
No.4508/Estt (Rectt)/CT(GD)-2022)/23/ OOA/4723-4725

Frontier Headquarters
Border Security Force
Chiloda Road, Gandhinagar
Gujarat, PIN-382045

Dated, the 28" Aug'2023

To
Roll No. - 7203032577
Name - PATIL AKSHAY RAMESH
F/Name - PATIL RAMESH
VPO & Teh - HATTI BASAVANA AT PO BADYACHIWADI TAL
GADHINGLAJ DIST KOLHAPUR 416502
Distt - KOLHAPUR
State & PIN - MAHARASHTRA- 416502
E-mail ID - akshaypatil3526@gmail.com
Mobile No. - 7507308596

faryar—fir geen 9 4 AReB(ele)) US @ o TaE—2022
Sub:- SELECTION FOR THE POST OF CT (GD) IN BSF — 2022

A T SN Y2022 B R A By WA YRR 4d, S R, WS
ST TR o ARIaTeRy NReT 9 3 e () B U B g amue gR fhg Y maE o
ﬁﬁarﬂ T ST B feAte 20108/2023 Bt R @ weef #F 43 srvet G @t @ frd
g & R ) Wi geen oo ¥ o (i) @ 0% F forg 74 cbﬁ‘n e IRT @ HET
I TR ER—3 ST W, 21,700 R 69,100/ — IR BF IWBR B HHARYT BT AR W
o ara vl & e PEtiRe frowt vd wdl @ ol snurg WY W g fha mn g

With reference to your application for the post of Constable (GD) in CAPFs,
AR, NIA, and SSF through SSC Examination-2022 and result declared by SSC on
dated 20/08/2023, | am directed to inform you that you have been provisionally
selected for the post of Constable (GD) in BSF in Revised Pay matrix Level-3 of 7"
CPC i.e. Rs. 21,700 to 69,100/- and other allowances as admissible to Central Govt.
employees from time to time subject to following terms and conditions:-

) R we ), vRfve Riftear wder alie wnfe o9 @) ol @ @ Ei s
SR g faedl v SR/ feaerian / sire s qre &1 gl ‘mﬁ/nﬂm F¥ F fog
ffear AR g7 AU Raftreer sifg @) oot ok e W G R A s
e @ @) apmfy & S|

(a) On reporting, you will be medically examined by Medical officer to
detect/discover any disease/disability/accidental injury acquired during
the intervening period of initial medical examination and date of joining
and you will be allowed to join only on being found “FIT".

Contd -P/2....

e ————— e
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ke 2 ractorale of Manpower
s Parring & Recratment
' _,"’Eg, JOIN INDIAN NAVY C Wing, Sera Bhawar
; Naval Headquarters
New Delhi - 110011

Sus2
Oct 2023
CALL LETTER FOR ENROLMENT IN THE INDIAN NAVY
AGNIVEER (SSR) 02/2023 BATCH ,
Dear Shekhar raju magadum, : .

1. This is to inform you that you have been provisionally selected for recruitment in the Indian Navy for Agniveer (SSR)
02/2023 batch. Your enrolment will be subject to your clearing the documents verification & various tests (Screening, Entry
Behavior Test, Medicals elc.) being conducted for the particular entry as applicable, on arrival at INS Chilka.

2. You are to report to the Recruiting Office, INS Chilka on 17 November 2023 at 06:30 hrs (AM).
3. You have been appointed against your Registration Number G1000008AL.

4, Your present seleclion will stand cancelled and you will have no claim for enrolment in the Indian Navy, on any of the
following grounds: “

(a) If you are found medically unfit.

(b) In case you fail to report on the date and time mentioned at Para 2 of this letter.

(c) Failure to bring with you the documenls/ items mentioned in the Joining Instructions.

(d) Particulars / Information uploaded or declared during application process not matching with original documents.

5. Please get your Pre-Enroliment police verification certificate completed, duly signed by the police authority, and
bring the same to INS Chilka. Candidates unable to produce valid and duly completed Police Verification

Certificates shall be liable for rejection. 4

6. Your basic training at INS Chilka will cover the following: .
(a) Academic and service subjecls.
(b) Sports Activities. _
(c) Outdoor training such as Parade Training, Sailing, Boat Pulling, Swimming, Cross-Country, Trekking, Firing etc.
(d) Service oriented activities including maintenance of equipment, living spaces, training areas elc.

7. You are liable to be discharged as 'unsuitable' if your progress or conduct is unsatisfactory in any field during probationary
/ training period, in accordance with Regulation 278 (4) of the Regulations for the Indian Navy Part Ill (Statutory).

-
8. Post enrolment during the period of training and thereafter, if certain diseases/ ailments are detected which were not
detected during Induction Medical, you will be invalidated out from the service through a Medical Board as per current

orders.

9, During your training period and thereafler, you will be entitled lo Pay and Allowances (as applicable under Agnipath
scheme), entitled uniforms, food and accommeodation. On completion of training you will be entitled to the laid down services
and benefits as provided for, in the regulations as applicable for Agniveer entry. Your service conditions will be governed by .

the current orders.

Warning against'lmpersonation

Candidates' identity will be verified using technological means and biometrics. If any impersonation is detected, concerned
candidates will be disqualified at any stage of selection, training or service and debarred from further selection opportunities.
Also, candidates involved will be prosecuted under IPC Sections 420 (Cheating), 467 (Forgery of valuable security), 468
(forgery for cheating) and 471 (using genuine as forged). ’

NOTE:
1.This is a computer-generated report and does not require signature,

2.Please download the joining instructions for further action. The candidate is required to carry the downloaded
copy for reporting at Chilka.

(¥ scanned with OKEN Scanner



Direclorate of Manpower
Planning & Recruiltmenl
JOIN INDIAN NAVY C Wing, Sena Bhawan
Naval Headquarters
New Delhi - 110011

Oct 2023

CALL LETTER FOR ENROLMENT IN THE INDIAN NAVY
AGNIVEER (SSR) 02/2023 BATCH

Dear Basavaraj shankar chougala,

1. This is to inform you that you have been provisionally selected for recruitment in the Indian Navy for Agniveer (SSR)
02/2023 batch. Your enrolment will be subject to your clearing the documents verification & various tests (Screening, Entry
Behavior Test, Medicals etc.) being conducted for the particular entry as applicable, on arrival at INS Chilka.

2. You are to report to the Recruiting Office, INS Chilka on 18 November 2023 at 06:30 hrs (AM).
3. You have been appointed against your Registration Number G1000507AL.

4, Your present selection will stand cancelled and you will have no claim for enrolment in the Indian Navy, on any of the
following grounds:

(a) If you are found medically unfit.
(b) In case you fail to report on the date and time mentioned at Para 2 of this letter,

(c) Failure to bring with you the documents/ items mentioned in the Jaining Instructions.

(d) Particulars / Information uploaded or declared during application process not matching with original documents.

5. Please get your Pre-Enroliment police verification certificate completed, duly signed by the police authority, and
bring the same to INS Chilka. Candidates unable to produce valid and duly completed Police Verification
Certificates shall be liable for rejection.

€. Your basic training at INS Chilka will cover the following: .
(a) Academic and service subjects.
(b) Sporis Activities.
(c) Outdoor training such as Parade Training, Sailing, Boat Pulling, Swimming, Cross-Country, Trekking, Firing elc.
(d) Service oriented activities including maintenance of equipment, living spaces, training areas elc.

7. You are liable to be discharged as 'unsuitable' if your progress or conduct is unsatisfactory in any field during probationary
/ training period, in accordance with Regulation 278 (4) of the Regulations for the Indian Navy Part Il (Statutory). £

8. Post enrolment during the period of training and thereafter, if certain diseases/ ailments are detected which were nol
detected during Induction Medical, you will be invalidated out from the service through a Medical Board as per current
orders,

9. During your training period and thereafter, you will be entitled to Pay and Allowances (as applicable under Agnipath
scheme), entitied uniforms, food and accommodation. On completion of training you will be entitled to the laid down services
and benefits as provided for, in the regulations as applicable for Agniveer entry. Your service conditions will be governad by
the current orders.

Warning against_Impersonation

Candidates' identity will be verified using lechnological means and biometrics, If any impersonation is delected, concerned
candidates will be disqualified at any stage of selection, lraining or sorvice and debarred from further selection opportunities.
Also, candidates involved will be prosecuted under IPC Sections 420 (Cheating), 467 (Forgery of valuable securily), 468 .
(forgery for cheating) and 471 (using genuine as forgod).

NOTE:

1.This is a computer-generated report and does nol require signature.

2.Please download the joining instructions for further action. The candidate is required to carry the downloaded
copy for reporting at Chilka. |
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JOIN INDIAN NAVY
ADMIT CARD
Agniveer (Matric Recruit) - 01/2023 Batch

ur coloured pholograph
here

Application Number 22120167376

Hall Ticket No TV2302BGM127MRC3081

Emall ID meghagudaal797 @ gmall.com {

Pasto yo

Candldate Nome MEGHA SHRIKANT GUDASI

Gender Female Post Applled MR

Date of Birth 19-06-2002

ID Card Type Aadhaar Card i

M. S. Gudos

— —_—

ID Card Number 707895533532 B S —

Candidate Signature

Centre Stale

KARNATAKA

Centre City

Belagavl (Belgaum)

The Exam Centre details viz. Name, Address & Code will be displayed at
Agniveer Navy Registration Portal (https://agniveernavy.cdac.in) from 72
Hrs before the examination.

Address of INET Centre

EXAM DATE SLOT SHIFT REPORTING TIME EXAM START TIME EXAM END TIME

09-02-2023 Afternoon 2 1:30 PM 3:00 PM 3:30 PM

Wi

Seat Identification Number

L= L
P S

BAGED D4
:;1::%]"‘” Creiiib-310 O

Issuing Authority
DISCLAIMER

The Admission to write the Exam is provisional and subject fo the eligibilily conditions as specified by the Indian Navy. If any candidate is
issued Admit Card or permitted inadvertently, his candidature will be cancelled at any tims, as and when such mistake is detected, and no
further correspondence in this regard will be entertained.

RN AGAINST MALP E & IMPER TION

Your identity will be verified using technological means and biometrics. If impersonation is detecled or you are caught indulging in any sort
of malpractice, you will be disqualified at any stage ol selection, lraining or service and debarred from further selection opportunities. Also,
you will be prosecuted under IPC sections 420 (Chealing), 467 (Forgery of valuable security) and 471 (using genuine as forged).

Page 1 of 4
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JOIN INDIAN NAVY

ADMIT CARD

Agniveer (Matric Recruit) - 01/2023 Batch

Application Number 22120170890
Hall Ticket No TV2302BGM127MRA3053 .
Emall ID madarlaxml275 @gmall.com
Paste your coloured photograph
hera

Candidate Name LAXMI MARUTI MADAR
Gender Female Post Applled  |MR ]

&, -.._.' .y

'5 &\
Date of Birth 01-10-2002 _ A
ID Card Type Aadhaar Card
ID Card Number 921214733784 S
Candldate Signature

Centre State KARNATAKA Centre City Belagavi (Belgaum)

Address of INET Centre

The Exam Centre details viz. Name, Address & Code will be displayed at
Agniveer Navy Registration Portal (https:/agniveernavy.cdac.in) from 72
Hrs before the examination.

EXAM DATE SLOT

SHIFT

REPORTING TIME

EXAM START TIME EXAM END TIME

08-02-2023 A3

Morning

7:30 AM

10:00 AM 10:30 AM

Seat Identification Number

of malpractice, you will be disgualified at any
you will be prosecuted under IPC sections 420 (Cheating),

DISCLAIMER

The Admission fo write the Exam is provisional and subject to the eligibility conditions as specified by the Indian Navy. Il any candidale is
issued Admit Card or permitted inadvertently, his candidature will be cancelled at any time, as and when such mislake is delecled, and no

further correspondence in this regard will be enlertained.

WARNING AGAINST MALPRACTICE & IMPERSONATION

Your identity will be verified using technological means and biomelrics. If impersonation is detected or you are caught indulging in any sort

5

?\ L
L
't\“-"“! \ i
a
ey £
(R Sl _‘; i
e e il
Caa LR e L s
S TS G,
"‘T’:‘J st £
L Tt e

Issuing Authority

slage of seleclion, training or service and debarred from further selection opporiunities. Also,
467 (Forgery ol valuable security) and 471 (using genuine as forged).

Page 1 of 4
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JOIN INDIAN NAVY

ADMIT CARD
Agniveer (Matric Recrult) - 01/2023 Batch

Application Numbor 22120167728
Hall Ticket No TV2302BGM1ZTMRC3082
Emall ID shwetagundi@gmail.cot :
.| Paste your coloured photograph
here
Candldate Name SHWETA MAHADEV GUNDI
Gender Female Post Applied MR
Date of Birth 12-06-2002
ID Card Type Aadhaar Card =
ID Card Number 562706174774 o
Candidate Signature
Cantro Stato WARNATAWA Centra City Belagavi (Belgaum)

The Exam Centre details viz. Name, Address & Code will be displayed at
Agniveer Navy Registration Portal (https:/agniveernavy.cdac.in) from 72
Hrs before the examination.

Address of INET Centre

EXAM DATE sLoT SHIFT REPDRTING TIME EXAM START TIME EXAM END TIME

08-02-2023 c3 Afternoon 2 1:30 FM 3:00 PM 3:30 PM

Seat Identification Number

Issulng Authority
DISCLAIMER

The Admission to write the Exam is provisional and subject to the eligibility conditions as specified by the Indian Navy. If any candidate is
|ssued Admit Card or perminad Inadvertently, his candigature will be cancelled at any time, as and when such mistake is detected, and no
further correspondence In this regard will be entertained,

AGAINST MALP ICE & IMPE TION

Your identity will be verified using technological means and biometrics. If impersonation is detected or you are caught indulging in any sort
of malpractica, you will be disqualified at any stage of selection, training or service and debarred from further selection opportunities. Also,
you will be prosecuted under IPC sections 420 (Cheating), 467 (Forgery of valuable security) and 471 (using genuine as farged).

Page 1 0f 4
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OFFICE OF THE SUPERINTENDENT OF POST OFFICES
NANJANGUD DIVISION, NANJANGUD - 571301

ORDER OF ENGAGEMENT

Memo No. B6 - 15/ 175/Kukiur BQ dated at Nanjangud - 571301 12.04.2024

: Sri_Lingaraj Nadoni son/ daughter of Sri Ramappa whose Date of Birth is
09.11.2002 and who belongs to SC category/ selected against UR category is hereby
engaged as BPM, Kukkur BO in account with/under Talkad SO on regular basis with
effect from dated 31.07.2023 F/N in the TRCA scale of 12000 LEVEL 1. He/she shall be paid
such allowances as admissible from time to time.

2 Sri Lingaraj Nadoni son/ daughter of Sri Ramappa should clearly understand that
his/her engagement shall be governed by the Department of Posts, Gramin Dak Sevak
(Conduct and Engagement) Rules, 2020 as amended from time to time.

oA rff{\z.

updt. Of Post O ices

Nanjangud Division, Nanjangud - 571301

A copy of this memo is issued to (Regd):

1" The GDS concerned.
+ The Inspector Posts, T Narasipura Sub Division ~ 571124 - For information.

2

3. The SPM, Talkad SO - 571122 - for information.

4. The Postmaster, Kollegal HO- 571440 - for information.
5

. Guard File.

(¥ scanned with OKEN Scanner



Directorate of Manpower

‘;};r Planning & Recruitment

; JOIN INDIAN NAVY C WING, Sena Bhawan
' Naval Headquarters
Q- ' a Ministry of Defence
% New Delhi— 110011
War 2024

1AN
AGNIVEER (SSR) 01/2024 BATCH

Dear ANAND CHANDRAKANT SARAPURE,

1. This is to inform vou that you have been provisionally selected for recruitment in the Indian Navy for Agniveer (SSR)
01/2024 batch. Your enrolment will be subject to your clearing the documents verification & various tests (Scresning,
EntryBehavior test, medicals etc.) being conducted for the particular entry as applicable, on arrival at INS Chilka.

2. You gre to report to the Recruiting Office, INS Chilka on 11 April 2024 06:00 AM.

3. You have been appointed against your registration number G1000163AL.
4. Your present selection will stand cancelled and you will have no claim for enrolment in tha Indian Navy, cn any cf the
following grounds:

(a) If you are found medically unfit.

() In case you fail to report on the date and time mentioned at Para 2 of this latter.

(c) Failure to bring with you the documents/ items mentioned in the joining instructions.

(d) Particulars / Information uploaded or declared during application process not maiching with original documents.

5. Please get your Pre-Enrollment police verification certificate completed, duly signed by police authority, and
bring the same to INS Chilka. Candidates unable to produce valid and duly completed Police Verification
Certificates shall be liable for rejection.

6. Your basic training at INS Chilka will cover the following:
(a) Academic and service subjects.
(b) Sports Activities.
(c) Outdoor training such as Parade Training, Sailing, Boat Pulling, Swimming, Cross-Country, Trekking, Firing tc.
(d) Service oriented activities including maintenance of equipment, living spaces, training areas etc.

7. You are liable to be discharged as ‘unsuitable’ if your progress or conduct is unsatisfactory in any field during probationan
/ training period, in accordance with Regulation 278 (4) of the Regulations for the Indian Navy Part Il (Statutery).

8. Post enrolment during the period of training and thereafter, if certain diseases/ ailments are detected which were not
detectedduring induction medical, you will be invalided oul from the service through a Medical Board as per current orders.

9. During your training period and thereafler, you will be entitled to pay and allowances (as applicable under Agnipath
scheme), entilled uniforms, food and accommodation. On completion of training you will be entitled to the laid down senvices
and benefils as provided for, in the regulations as applicable for Agniveer entry. Your service conditions will be governed by
current orders.

Warning against impersonation
Candidates' identity will be verified using technological means and biometrics. If impersonation is detected, concerned
candidates will be disqualified at any stage of selection, lraining or service and debarred from further selection opportunities.
Also, candidates involved will be prosecuted under IPC Seclions 420 (Chealing), 467 (Forgery of valuable security), 468
(forgery for cheating) and 471 (using genuine as forged).

NOTE:

1.This is a computer-generated report and does not require signature.

2.Please download the joining instructions for further action. The candidate is required to carry the downloaded
copy for reporting at Chilka.
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edr o, KRSD1022223 I —
APPLICATION NO. i B3 ”
Rneods dosl, QHo32 TN R E&;“a
REGISTER NO. (AL
es?.i,Bchi B3h GEETANJALI GUDAVAR A
as
CANDIDATE NAME Candidate's Colour
& POST SDA Photo
@0ege oot W) IVl a&8/ daad | Daeos & Jddah #p80 D)) 7080 Th
QH- SESHADRIPURAM COMPOSITE PU COLLEGE#40, GENERAL PAPER
GIRL S SCHOOL STREET, SESHADRIPURAM, Date :06-02-2023 TIME 02:00 PM TO
BANGALORE - 560020 05:00 PM
e
b rR@erdEs NEee 38
| Instructions to Candidates m;!ﬂ& eriont doadsrivh

1 |In view of delay in arrival by bus, train etc. adeadrt wrF, Sy @Eyh dvoumridha &x dabd b Bababd oz
candidates are advised to take extra 5 e
precautions in reaching the examination detiw @0egp Stodab, Bwaw Wb Bu a3 0ddios
centre before the scheduled time. gaziabs) drebdedych des.

2 |Candidates should not carry any Modem o Beridy S0eze dedlab 2 drgde vthds ‘adsaﬂrau‘ evasderi,
Electronic Equipments, Gadgets, Pagers, g —8, 2
Mobile Phones, Bluetooth, Markers, White | 200s0" PR, wpLIRT, Tt JeEs0", S;e5° AT, TUFR" K, Seao”
Fluid, Calculator, Wireless sets, bits of 23eed, e, / DB ua?dbﬁﬁdg‘ ddﬁ:cﬁi ~deB™dernhcd
paper, books / note etc, into the Examination
Hall, as these items are prohibited for use in
the examination hall.

3 |Candidate will be allowed to sater the ok DralD sa0LEeN Bt S8, E) ARNE QIS ARYTHED 2.0,
Examination Hall ONLY on production of
this Admission Ticket and any one Valid rodas z:ea&ai;d; Somz, q%aw dﬁw; 4 a‘a?d%taa‘r Ry
Identity Card like Driving License / Passport (&3nF 520 / 30000 rithd e aanthafRand a3, wdBeabay
/ Aadhar Card / PAN Card / Voter ID. ai&{ga decBatevr BeedRn Db,

4 |The candidates tga not allov;r:d tt‘;-n wear / UL‘%&FF“JJ el dosBob vt alragyce Deaah 8 JRMNTIRY 3B
carry any type of wrist watch to the
examination hall / room. Candidates are / Brichdrodh mmo‘stﬁ' G Kid}ﬂhﬁ\}{g 2B 2 BEad Roeirtd
informed to check the Schedule of Bell SSoROmN vl B 39500 Ju 8RO httpi//kealkar.nicin, @ebd
Timings for Caution Bells at differcnt — o T
intervals hosted on the KEA Website BRIE afor ﬁmajdl Bard acmqm eeden 2oe8a.
http://kea.kar.nic.in.

5 Can:liz:;es should not wear full ::Ieieve mtjn @0tz Bedlab wlBrrivh chorn dec?d dus gO8 mezoerwec sarb
Or sno' not wear any ormamenits excep iy
mangala sutra) & appear for examination, aragie Bedob esaiﬁnm}aia w0 (=borty "3 Becd BB7) =Oegrt
Further, candidates should follow the Dress Tonverbdody). 8 wr} @yREcs &3ed 46310 BBl 33, TokbZabaly
Codo published on the KEA Websitc. SeRabah saoRie, @

Fagen /2
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