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Acoepiad:... Appmvedl. . . Pahlidsed, .

Thiz sudy mmé o delermne the clfeet of comadratns and salinily of scawascr on the
binaccomulation of zinc and cesivm in the (lracmeiyg weens, Salinity conditors and confmminans
comcentratiom m the marme enviremment Cin change due 16 weather ared other inputs. A& bokinetic
pxperiment was carmied out using a single conpartmert approach that vsed mdistracer “Zn and 'Y 0s.
The capenmenty canducied] were bieta collection, scchmatizaton, bemcrumuolation. and clminairem
Acclimatizatton aims for the adapaation of biota in @ experimental envimnment. Bicaccumualatien
was by plaomg the boota in an aquanum coniining seawater needia spiked by “Fn Zn, and 'MCs
radiatracer comtamimantz, The elimination proceas was the release of contarmnans from the body of
the biota by placing them in clean and Bowing seawaser. The experimental results show thas the uptake
ared elirmnaton of 2n and C8 were mflaeneed by thise fwe pamLmehers {walvr concenimton gl
salmiry). The highest value of Concerdration Factar [(CF) for Znowas 11.14 mlg' under influences its
comcerdralim ol 07 ppandn water, 1o the deparaton process, Sn mmtamed by G voers were 19,44,
3107 2362 and 23.92%; afuer thes OrgaEnEETS Socumuite thiz elermnert From scamsater eomtamiog B
L5, 0.5, and 1.7 ppen, respectively. The highest of "Cs under influences its concencoation of 3 Bg.ml- 1
reachid 265 mLg!, The effict of salmy i@ disecidy proportiona] to the Betor value of Znand 70y
ConcErATEGan.
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NTRODUCTION

Cine of the effects o irdsmal scinanes in
foistal wakery can enemesie metal contaminstion
Bletal eomfaminannn is haxardous For manne
prgarisma and humans wha congyme it =0 thar
this prablem musl meceive special aftention and

Correspansent address

gond handling |Rainbow & Luoma 2011). Heavy
metals released tolo the wsler pase a serious
thireat i human and apimal health {Koropitan &
[esda 2008)

Line B an siential @lement af the eath's ena
thae can be mlessed throagh the process of
erosiom and  weathering  mia the  manne
erviromment (Foudd of al, 20170 Heshdes, zinc is
redgsagel in Large quimtines inio the environmend
throwgh minimg, o sulficde or refining, leaching
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of muine ladings, floods, and agricultural wases
[Krpeel & Adaret 2006} The effec of toxicicy
oorurs when the ahsepaion of meals 5 exteeded,
and then their @xréban = extmcted. Oser Hme
rhere i@B)suilcup of metals thas are toxic bo the
hody, Akhouph Fn i an esenial metal for
animals,; plargs, and humans, concenirations of
Fnom omudllmmalar {mbdd are boxic. £ o a el
pollotant that cano be degrsled, and @ can
survive i rthe enwironmenr and  accomplae
[Wadige ¢ al, I00d). Zinc an form stable
compiex glotachiome and can redace the ability of
sndiaxiclanss & incnesse ROS or inkibitiom of free
radical scavengers relared o delense glusarticne

redciase  [mdax  enzvimes juch  as  thind
condaiming) @5 an antioxidant (Wadige et al.
2004%

Radionuclele "Cx iy o of the mdiosctive
contaminans Trom kose ouclear amivicy {Ashml
el al, 2004). Radicmuclide Y08 are a fisdon
prodiact and hecame an e ol conceTn
thae w thelr high mobiliny 1o the waters and
accumulsed by marine organisms (P'rihatmingsih
¢r al, 20ieh This radienuctide can cause
epithelial cell hyperplasia in the gills of Ash in the
secondary bracch lumellae, hypeioophy of piar
celly and blockzge of blood vesses., This
radionoclide can cause epithelial cell hyperplasia
in the gl of fsh in the =oondary branch
lamellae, hypertrophy of pillar cells, and Blockage
i blood vossels,

The urgency of this research is that Jakana
Hay meceives varme beawy metal cootaminants
[such = Zn) fom several relaed odusics]
sectors and the possibidity of wleasing ''Cs fom
the nueclear wactor and #i suppertng facilities in
Serpong (Suseno et al, 20HE; BMeinds et oal.,
2015 Mobseningsth et al., 2006)

Ginindicators are needed o omomisor the
Takar Bay environment (Kompitan & Theda
2006y Brvalves ame used 4z 8 Bioondmigor of
contaminans in the marine environment bacagse
trvalves gre-a good biomomtern, heve o long and
setrled life, 2lso easy o handle due o their pliable
s rmass for metal analvsis Bevabees fullfill
mos characteristics of good biomeonitor, =0 & i3
often used. The zeawater bivalve Sfgwesarina
vigns (Linnacus, ET6) chosen in che present study
alia has thess charactensixs, Cvvremer Gondien
famy seids [omepa-3 and omeps) - (Abdulah &
al., 2006). These shells are native species of the
[nde-Pacific region  and - scatvered from  the
svuthern  wopical  Pacifie,  the  Philipganes,
Cambodia, Myanmar, Laos, Vietnam, Thailend
Malaysia, Singapore, ldomesm il noribern
Susrmlis (WHO 1983, Limited
treaedumulation sudies of Znand 'O that wed
radiatmcer have bon conducked (Susene et al,,
20ley Bisaccumulation of metals in the soff
g of Farelr Apee bom sudnd §Bo &
Bebianno 2005, Charscerization of Zn®t and
Cd™ muoitly oo the ol wall Folkeeed By
intracellular aconmulation have becn sodied (Lin
et al, AN2) The myecliam wae delormed,

L

agpregated, and formed precipitste of 2ine and
cachmdurmn om the cell =urface (Lin & al, 3137,
There 5 a comelanon of £n huasccamularion
by M. palloprmoman s agairs? ooean acidifi catiom
(Fassarelli eral,, A0E), However, these srodies
uwied the nemeradicdracer techriguoe. Futhermare,
ihe hiogccumalarion study of Znoin fakams Bay
sl Termeted

Hoaccamulation swdies of “'Cs have been
carned  puifEing various species of manne
omansims. Tempersture and salinity effecis on
Moaccumularion, Zill sructere, and  radiaton
dose  mtimatiom  in the  milkfgh Chamr
chasas mposed m '0s (Pnharming@) e al,
HIE.  Fuardhermoce, the stiody used a doukble:
fracer radinisKope (0 assess the smulianecns
bimccurnalatica o cesiomm im0 the  alive
fiounder Srsuficirgs hvsmoes @Hanemen et al.,
HEE) and s bivaccumudation by eps and juvenile
lite stages af a small shark [Jeffree & lohansen
1T

This stady used (G virss a5 & bomardor of 2n
and "CH in the coastal area. This shody aims ko
unstersmnd 1he Disaccumulstion of £n and "'Cs
mfluenced by the doncentratiom  and  waber
salimity, The onoerdmabions of these b
podhimans  and e waer  saliniy  change
depending on their release aned clirmate. On the
ather barel, very lnle dioaccumualarion of dam
from the tropics. BMost data are freoen the
subcpopleal reglon. Tmopical data are resled fior
KODARLA (Modding and Data fw Radalogical
Impat  Axessmenss),  Ivemations]  Atomic
Ensctgy Agenoy profect. The msults of dhis
research are expeced 0 connibute data an the
bimaccumulatkx abiliny of Zn asd O137 by
trepical berthic o the insemnational  projec
%Hﬁdﬂ: IAEA MODARELAY (Perdflez o oal,

({18

METHO DS

The sapm of the expeiment conasted of
aschrnatizalion, Foaccnmulatan, ursd

dlepuaratian,

Actlimatiration (Reinandy et al., 2011 Herve:
Femandes et al., 2000]

Individuals of & wees wene acclimatized  for
three  weekd at  laberatory corditicns. The
comdiion  of  acclimatizaton  wad§A-L,
AqUECTNMS continuous apen-air circunr w10
reniewed fliered waier car imity of 29.5,
iemperature 31 = L0 °C and light'dare cycle 12
hewrs/ 13 hours).  Dmring  acclimatization, &
vironr were Bl with a {l.uri'l.i.ua.lm ol iscicrd
gnfterwe and stoloommr. The same: Reeding megione
was mantained during experimental exposures
where (¢ wrees were fed several quickly corsumed
foods.

£imc uptake and elimmation
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The edperiments weere carried  out at the
FTEMRE -Matioeal Mudear Energy Sgency's
aqaane  Lakaryoay, Jakama, The EXErImens
methal refers mo Jeffree of al. (2000} The nptake
expenment was carmied on for B4 days, and the
eliminaton expemment was carried oot far seeen
days

An experimend  of  influences ol fn
concernmatikn was camed oul o oa 15 L
annanium These aquariums were filled with sea
wiater aeraded by air from oukside a1 pH A3 £ 0L
the salmizy of 295 % temperanre 33 1005 *C;
light/dack eyele 13 hA12 b {representation of
condition. in Jakama  bay  enviranment]
Conducivity, disselved oayeen, Temperamne, ans
pH of the water were measured omee a week
vireh were pul in aquariems. Oee aguariom as
e withoot 2n and four aguariams enechesd
witls stable doe (0,0 0.3; 005, 0,7 ppm) and “2n
Acpuariom was spiked amounts of “Zn (5 Bg.mL
"y, and three (radivkluals o wvens (per aquarniom)
were tncubated fioa several days ander the same
conditions of mrnperarure, pH, and Hghr s
previously describesd. Afer 24 hourd, all shells
WETE el A5 desrribed el 10 msasire the
amiumt of “Zn. After that, all specimens were
degurated i mquariums commaining unpoliored
seawatel for several davs and were anaiveed [
their Zinc corment

The second experiment was designed 10 asdss
the efect of salinity (23%a, 253%e, 2 760%) o0 7inc
apiake Three shells . v were put o thee 13-
L sguarivms contsioing 10 L Gltered seawaster
and Iooabamd ar a oonscant cmsperanene. The
seawater wes spiked with stable Zn (Zn3040 0.5
P an e aquariums. Ther the ajuariunms weit
spiked with trace amounts of “Zn (5 BgmL )
and were incubated ander the same conditbons
Afler 24 hours, al shells wers procisssd as
deseribed below wr meusure the amounie of *2Zn
wsged parmema apectamssler, Adl spocimena were
depumsied in squarivms contaiming unpoliuied
seawater for several days and were analyzed for
thetr sir ook

The third ecperiment was  designed 1o
v Esligals the corsentrabon-de perslent
bwaccommdation  Cesium  in & wwens - Five
asariums (15 L) wers Glkd witb B0 L of flied
seawater, Une aquatom as control, and four
sguarivs  with swblk ooum. Toe olam the
following comcenrations {in mplicawe): 1, 2, 3, 4,
and 5 Bgq.ml', the agoardums were then spilied
ammts af 08 (2 Begoml'h ansl dheee G
wirens [per aguaria) was incubated for several days
under the same conditions: of (emperatare, phL
and light a5 greviously Gesiribad, Afier 24 hows,
all shells were processcd as described Below bo
mcasure s using a gamma spectromener. Al
specimenz were  depuraed  in agquanucn
containing unpolhuted seawster for soversl days
wid wers anatysed for ther ' s eamienL

The fourth experiment was designed to aseess
the effect of salinity (23%., 23%e, 27.0%c) on
cestum uptoke. The mbnity of sevwater in the
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afuarmurn was @ accondimg b specified  and
spiked with 0% The mame step was carmed out
a3 the abowve experiment. Kadonuclide analvsis
was perfirmed vsing a4 high-reealalion . gamma
specmmmeter consising of 3 Cankerra G
NI type HPGE detectar comnectied by 3 mmualhs
channs! analyzer and persomal pompuaer  far
specra Anasis (Ciennieh

Data Analyas

fioacoamulaton s influenced by influx
{system entry] and efflox {exiting the sysbern) 0
ke very dymamic. The accumalated concemiTation
ti affecied by the balance bemwern indlox ard
gfflux. Bitaocurmualabm ocurs when the influx
flow 5 greater than the efffux flow,  Siply,
onzanisms are treated withoal considen ng inbemal
TMRANSPETATON 35 2 Eil'lﬂl' COMPATIINEE, Several
Kinesic models are needed o smulate this mce].
Abserplion af conlaminant or bosccamulatiom
comeenimions can e calculated by the ﬁ'l“l.'l'l'llI'IH
exquation that is defined as bivcomeefation fctoc
(BCF) (Wang, 2008)  Sknply, The coneenmration
{daccarmlatien] of & oontomicant in Zn
organm (el b= derenmined by the ranos Bfvesn
influx and efflax il the ut?n:ism (bisx) can be
viewed &= 2 single companment (v boe) withaouwt
considering  any  imemal  wensponarion.
Binsccumulation is & highly complex mechanism
that 5 iniluenced by Both incoming (indlus) G
ouwigring s (eflux) (Wang, 2006%

Since lineic msdeling s nor lmised by
cguitibium  comsderations, A can  arnulage
contaminant  bisccumubiion kpeoe  changes
over time. Several Mt model hawe bocn
developed, rangmg Fom the amplest one:
compartmendal  model @ eedicompartemental
models. The wptake of contsminant fom the
dizsalved phase is known as the Bioconcentration
Fagtor (BCFy. The follewing  cquation  can
caloulaie i:

g == (1
[

C & the coteimnard concntations o the
argansns (mg. g 'l under equilibrium coedition,
Cw 15 the centarninand cenesotration n the waler
frng.L 'y, BCF gives important information ahou
the akility of an organism o mke up
comtaminant: from the seawater. BCF can alao be
calculated with kmown K. linflax mte) and K,

fefflux - rawh 0 eimae conbminant
concenrratians  under  sendyemare  conditions
Wang, IHLE).

BCF is a key concept in envirenmental sk
management  since it provides  objective
mftrmation on 4 comtaminants ablity te be
grasped by organisms from water {Warg, 3016,
It will then b pessaible 1o desramne tha polletan
concenimasions  under seadf@are  conditions
ernpleving known K., K., and Cw, BCF éan alsa
be caleulsted nung the teo kivete paramebers:
BCF = 2= i

The following equatwon can stmulate the siniple
hnetic madel one compantment
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=k b, — k. O i

Koy i the milux me constand Fram waber, Tw s
the comtamindnt concepirabor m the  water
fmg L), K, i the elflux rote corstant, and C i
the aceumulated concentratiom (mgp 'l ARer
integration, the accumulard comcenmation of A
comtarninant & hm.rt can be deseribed by the

=k x J.!':l—:""||;-|:|
H T

G = o [1— ] (3}

gy — InCoy = =kt {8)

Urder the steadvalste comdition, = 0,
celcalated as (Wang 20L&k

Cia= K S

™ L

RESULTS AMND
ST LISSION

Currernly, the behavige of #ine in seawater i8
nol well undersocd, but 0§ principal diselved
specice Is probable Zn™ with “colicidal” and
*particuwksie §) The amourt of & io seawater
depercs an coneenmarions ard npes of paicles
and dissshved materiald. Zinc is bokgically active
I metalloenzymes. although the aooual mesabatic
requirernent fix zine by omanses 5 probabhy
relatively low o the availability of the element in
seEwarsr {Fowler ot al. 1971, Undike Zn, "7 Cs
i nff) bislogicully active and & fiscion product. 1t
l= imversely relaed w @e  availabiliy  of
poassium. Hawever, it was chemically similar 1a
pomssimm: (the paincipal dissolved species o
Bepwaler B 050 (Fowler etal, [971)

Many people consume Bivalviz G. virens =
scalowd @n e cther hoosd, this organism can b
used ax 2 poterdial hicmonsine to evalualfl zinc
comtamination in seawater, Accum alation of Zine
concertration in all bedy tisues of G e
reflects zine exposare and  shows  wnc
soccumnolation depending  om  expasure @inder
sleady condnops (Wadlpe et al, 20H4), A high
percsnlas ol @ioe  acunmlation m
hepatopancreas rissue, such as protein and metal-
rich  pronuies, @ dewoxidied ard  sorsd @
mptallothitmein. 3%70% of rnc accumulated in
bolegically active metul poals 48 stered g the
Iysosome microsomal fraction.

Effest Concemimstion in Bioasanmbation £n
and "7Cs

The abdity of & wemsto aciffolae and
depumate Zn was represenied a3 & conceniration
factor (CFy CF valuc i@ a it of the “&n
concentation in & Wies B Y24 concentalbon in
wolst
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Fig 1. Influence copcentmtion of Zinc (A) and

Wige (B) e Doaccumulation  and
elimination  processes
Bazed oo Fig LA, &n increase o Zn

COMUSIALD I Scawanel Can lI'I.L-..ICH?.‘.‘. -:I.Ellllﬂ
af this mpolusk sccumulatien o Zn. Increasng
rine exposure  resulied 0 decrcased  podal
anticaidant copacity and measurable momascs m
the sublethal effects, lipid pervxidation, arvd
abervesl  wmmal membrane  destabilization
(Wadige e al., W14} At Zn concentrasion 0.1
ppen. b OF valus on the fiest day was 3.5 ml g
Uand the losm oy wae 682 mLg' At Zn
conpeniratian of I}.ap:p!ﬂ. the CF waloe cm the
fisd ckay wad 3,47 mlogg !, amd the los day wad
.M mlg' Ada conceniration of L3 ppm, the
CF wvalue on the Grsl day wae 4.15 mL.g" while
the last day reached 327 ml. g'.

The CF walue ar chelfi conceraracan of
0.7 ppm moched 4.57 mlog” on the fod day,
while the las day reachsd 1114 ml.g". This daa
shows that the hagher the En concentrstion o the
water, the higher the 2o expesure can accumulare
in 3, vireres Zn e posure accumoksted on G wear
represended by OF walues  increases untl i
reached o sdadvaslale on b [Uh day. A sicads-
state was a condicion when the conditban ar
nature mo longer changes in a specific ome (has
reached wquiibrum), In o cuse, influx and
efflax in the body of the binta oocur at the sme
rabe, resolted moo Balameed eandition ['l‘l-'u.ng.
A6, In steady-smre conditions, the resulting CF
tends 4o bé constet, On the 13th and 14th dass,
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CF wvalugx decreased due o dismption al the
metabodic process im bida due w0 the high
expasire of £n accammlated . High concemmraniong
i Zn can inderfere with the membala proceses
in  hiofa  hy reducing - the  akdlity . of
b ummuilation (MeGeer et al, 2003,

Ling can indirectly increase KOS by depletion
o antiog dany capaciay via the Foomarion of more
stable coondination oomplexes with glutaibdone
{Gi5H) andfor aberation or irhisiton of free
radical seavengers such as thiol-comixining redox
engymes  relared  too anfioxidant | defenses
plotathisme reductase [GR) (Kmenl & hlaet
20ieh  Decreased  oimosnmation An i the G
vrensdunng  the  elimination poixes i
represeTied By pencens Tetemion (MToeniage of
contarninans held in the & voens), The retention
percemi salne = the mrin of £n concemration
inG wrmwon offam doys of depuration ta
concermmation £An oon the st day of the
hidaccamulation. process, shown n Fig 1, the
process  of  elimination securs inall biora
CHifferert comeertmabion is praduced different fom
perceni retennon,  Om o othe lasr day of the
climinanan pocess, 0 mainained by G woes
were 39440 30,07 13ed and 25.92% after rhese
nrganisms accumplane this clement from scawater
condaiming LE D30 05 and T ppm,
respectively, A concentmion (o G wrens (alller
apcurmulsted £ from seawater 0.5 ppm and 00T
pomp o the eliminadon  poocess  decneased
dramasically.

Figure [H shows  the  elfecr of "7Cs
Cimsentralion o hiaccumulakion and
climinanon by & wfern, The  difierem
concermmations of Y'Cs in the =eawater affected
the conceraraton facpar (CF) of 'Cs, The Cs
cimcentration in the environment tends ta change
{'Wang, 206} As the high ""'Cs concentrstion in
seawarer will incremsingly accumulme in & #ras,
[n thix study, (F. wooes were simulsted in aguatic
conditivons containing Ok with comeentrations of
. 2.3 and 4 Bgml". Based on Figure IB, the
CF value at the "7Cs concencraton of 1 Bag.mL
was 04 Oml. g an the first day and st day at
A7 mL ' A 05 concentraton of 2 @ mL
the CF value oo the firg day was 0062 mi. g*
and the last dav was 1.33 mE @' Ar the "7
concentratim of aml’, the CF walue an the
first day was 2.2 ml. g and the L= day reached
2aiml. ' The CF wvalue at U5 conceniration
of 4 Bgml' reached 040 mL.g' while the lax
day reachad 033 ml.g'. Al concentarions of 1
w3 Bgml', epesare o0 "' inG
vireis tnereased with ncressing s conoenimtion
until i reached a sieady-state oo day % However,
& 8 concentraton of 4 Byel!, CF valoes
represented  concersrations exposed | G
virgris decpcascd, v b5 assumed thar he high
concerdration of "'Cs damaged the metabolic
syaem bn beoa s thar the Dlcaccumulation
process that occurs- was ned opimal] (MoDer a
al., 20031, [n the depuration process. the
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elimirstion af ""C4 from G wrens tendd 0 be

ETeater in anganisms expossd ra 13702 Bg.ml*.
Carrelabin betaéen CFis b the comtaminant

comeentrtion was shown in Fig 3 dan Frg 3

Fig 2, Influence the concenration of &0 0 the
consrant valoe of upiake and efimination ared
BCF

LT

Fig . (nAuence the concenranon of '"'Cs wihe
consrant valee of uptake and elinmination and
BCF

The oaccumulation rate uplake constant (K.
can  explain the daily  abiliy of boi W
acrurnulated "7 and Zn in & cenzin @ffind Om
the other hand, &t mepresenis ihe process of
ileasing contaninans from the body of the
hima. In Fig 3 and 4, the most significam uptake
rae is found ar the highes concemrarsn of 0.7
ppm i £o metal and 4 By for " Cs, while the
krwesd B concemeation 01 ppm for Zn metal arsd
1 Bgmi! fior Cs.

Effect of Saliniey on Biosccomubation “#n aml
1

Salinity s defined 2s the weight in grams of
dissolved inonganic maner in oo kilogram of
wWaler AT & Morgan, 1996 Powil of al,
JOLE). 1t is therelore expressed as 5% — in parts
per thiusmd, Scawater has o mmackably constant
salinity between 13%q and 17%. Salinity = alsa
commmbonly measuned by the clectrcal
conductivity of the water, or mve comectly, s
specilie cooductancs Siomm & Morgan, [9IE),
In tho sudy, @& wrnewere zimulated mow§fre
with a salmty of 23 %, 25 %, and 25 %, The
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present bend af gobal warming has led tooan
increase in seawater salinity. The effecs of
increasing salinity o@¥rhe accummiation of "7k
by [r  wremwerr  Studied  under  [aboranory
conditions. o obeain infwrmation  on G
@Y adapizhility under environmenml chmpes.

Qur sudy indicated that the Ci uptake wiai
eonziderahly  afected  hy  ambient  sdinity,
consisient wirh many previeus ohservations on
the effects of slmity on bicaccumulaban. The
concerdration factor of cesiom increased with
salinigy al the rmge of 26 10 2955 and devrexsed
froms 3210 33%e The reason isdhar the satimiry m
the range of 26 ¥ 29 ppt is the ideal comdition for
the bivalve w0 that the bisscammulstion process i
complere The i mal salmity for
bwmccumulation in S homnr was 285
|Frinatiningsin et al., JH0), A o-companment
Bodel showed that Cd uphake rates o the

pland alsp  increased  as  salimity

. Hirwvever, oo differenve was ohserved

in Cd upsake rabes of Cgiys in the three: higher

saltmities in the mantle. Cd  depuration e
finlicnwedd a reverse wrend (Sun e al, JOPS),

In the sudy, the Fn comoenimiiim in seaw aier
used was 0.5 ppme The selection of these
concernrarie was based on che opimom uptake
of the oomeentratiom-effict gnup, The pH of
seiwarer used was 8.3, Rased on Fig 44 and Fig
5, the effedt of =alinity is dErectl propoctaonal to
the faciar value of £n conceramtion,

; -'-'l-hrl
Fig4. Effect of salmisy om Zine (A and

S (B o boacoamalation and
elirnination processes

+ L] .

£3d

L

&

Efem of salininy on rhe consan sahe
afuptake and elimination of Zn

Fig 3,

Ala salindy af 13 ppt, the CF value oo the fim
day was | P mlg® and 552 mL.g' on the (as
day, showed a tendency o rise 10 the sxth day
befime entering & steady state on the sevenih day,
AL 25 pou salindry, the CF value incressed by 2,79
ml.g’ on the first day and 7,04 mbl/2 on the b
day. increased sgnificantly from the second o the
gixth day, and added value 307 rnLg' i G.24d

1

mL.g’.

.\\l.

Figt. Effect of minsty to the corstant value
af uptake and sliminstion o "0

The CF value comitnued ta increase uniil the sixih
day and entered 2 Seady-state oo the deventh day,
@ :=almisy af 27 ppr, the highes @ F valoe iz 3 16
mil. g anthe Frst day and 797 mL.g" on the ke
day.

It dempnsirated that the vanailizy of cesmm
updake at different salicities aas prirnarily due 1o
2 change in ambient K’ cone (Ke ef al.,
My Baramands et al, W20). Generally, small
Mcreases in salinity and temperame incresse the
cesaurn wuptake  ard  bealogntal | oactivty
(Prihatiningsh e al, 20061 In this stady, the
coneemTatom of Cg in ssawaner waed was 2 B mib
! T selection af these comoenitatioms was haded
an the aprirorn apsake of the comcenimarion cffem
group. The pH of seawater used was 8.3, Based
ap Fig 3, the effe of salimity  dwecthy
prepwtonal e fhe  faczor walue ol YFn
oomieenmation. Bioaccuamulation of Cs metal in
ihe G ey Encreasnd when saliniry  Incoeased
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theogh an incease in the 0% concentrationm
Factar. At ssifgy 23 pp, the CF value on the firs
day was 064 mLg' and 1,61 mL.g! on the las
iy, 1t shonwed 2 fendency o nige o the sixih day
hefare snsering steady-state on the Tth day @ 14
ppt salinity, the CF valof@nereased 0,77 mi g
on the firm day and | 52 mL.g"' on the ks day
The CF value comrinasd o increase unril the sixrh
day and entered a steady-Hade an tbe seventh day,
In the tas @linity of 27 ppe. the highest e of
CF &89 mLg" om the fing day and T 14 ml.g*
0 The Iner day .,

Based on Figares 5 and 6, the bicmcrumulation
process of Znand O was camried out for ten days.
There was a cortelatan berwemn CFs of oo
salmisy and CFs of Cs e salinity. The
hoaccumulation - mLe  Constan [(Ku} cono be
nbaained by wsirg the slope of each salinity range
and explaln  the dally abdthy of bom
accumubsed '""Cs in & dertain pead. In Fig 7,
the highest contamination rate i5 found af salinity
2T pm e 20 neal, while the lvwes is the
salnizy of I3 pm. Fig T show the comelation
berween the K., value (comaminaton rae) ansd
the imcreased salimity, For Cs, the highes
comaminaton rae 5 found an the salingy of 27
ppl ard the kowest in the 23 ppot, There wes o
correlation between the K, value and the
incrensed adinny. Based on Fyg 5 and Fug 8, the
elimination process aocurs-inall bista. On the lag
day of elimmatom preces, perent relention Cs
ai comcerdracien 1; 2; % and 4 i]-q.:ml" are 33.15;
2412, 2324; and 2371 % High "7Cs
comcentration O vinews decremed dramatically
compared it low "0 concentration. [ shows
that the acclimad izatmon process of G wema i oan
uocopdarmalcd  scawater midnat can moduce
accurmulated conlaminans mo O s Figue &
shaw varktion of corentrabon alfeets o decmase
o cmitamedmant 0% From the fos day uetil the
fourth day, there was a sgnificant decrease in the
comgertralin of O3 conlormmanis ' Wherdas Brom
the fikh it seventh day  the decrease in “"Cs
consertralinm wis nol o0 agmfeant

The mlenge of conmminant rae (Fnoand '"Cxj
in G wem Boeprescnid by b walac ol the
eliminaton rate aonsane (K1 obzined from the
slope al the curve ol the mlstonship between
e {iay o aned peresnl mtenbon. The relatoeship
of the varation of condaminant (Zn and '"Cs)
comceriratin i Ky i abown m B 5 and Fig &
The contamirani released mie with conceniration
15 quile lncar, shown by lncar repressicn @nansd
%, It explains the concentration o afects the
redeassd pate of Zn and "0 in the 0 pinene

CONCLUSION

The highest CF value for #n owas 10114 mig”
under influences af #ts concentretion af 0.7 ppm
in  water In the depuration process Zn
minintained by G, wivrer was 30044 31T 2562
and Z102%. after these geganisms accumolated

54

this element from seawater containing 015 13,
(L% and 07 ppm. respectively. The highest of
"Ce under influences of i#s concemranes of 3
Bg.ml-] reached I.65 ml. g'. The effecr of
salinity is dipecdly proportional o the factor value
af Zn and “Ys concentraticns Increasing the
concentratiom f zine in seawater from (01 to 7
ppen will  increame the value of the Hio
Cancencration Facinr hecanee bwidas
accumulating in the risue, £nois also necded as
an enxyme cofacor. With the incresse in the "'Cy
concenmation fom oo 4 By, s accamulation
ability increaszex becase in thal conpeniration
range, ike impact of radiation exposure can sl
ke todemabed by the bivalve,
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