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Accumulation of Pb and Cu in marine sponges, sediments
and seawater in Rayong province

R038 3yanz’, 1IN NBITTOY, TNWE 19gANITIN' 1A 1B HIUKIHG'
Chaluay Musika!”, Waewtaa Thongra-ar!, Wanchai Wongsudawan'

and Arvut Munhapon'

unAnga: miﬁnmﬁﬁf?ﬁ]qﬂixmﬁlﬁfaﬁﬂmmmmum:r‘ffmmwmLLmﬂqufnmL@ Aumsnew UATTNZA
13naunizasin (2 4a1i) wavin1zdu (3 4019) Saudnszees Inaiusesng 6 A%a svndnatl w.a. 2557-2558
nsamanzflaventinldmaiia atomic absorption spectrophotometry m@miﬁﬂmwudwﬂ?mmmﬁa LAZNAILLAN
TuAunzneuLaz Mz ﬁmmﬂummﬁmmiﬁﬁu@mmwﬁum:ﬂﬂuumﬁmnmmE‘I\iﬁﬂizmﬂimﬁ'mumﬁ
Drnussialuresimzafiddeeninlufunznen voifinesuns Wmﬁwmmﬁﬁhzgqr]dﬂuaumﬂ'au Tnemaain
m@u??mmlmmzLﬁmﬁmmmmmﬁﬁLm:‘wmLLngqﬂdﬁWmﬁﬁmL@u‘?nmLm:ﬁu@ﬂwﬁﬂfmﬁ’]ﬁqﬁ'a (P<0.01)
waluiufFen i vesimzadalvaiinisszastavurinlsiumnsinsiuetraditedfay (P>0.05)

mdAny: Taneutin, Wastmzia, Aumznew, thnzia

ABSTRACT: This study aimed to investigate the accumulation of Pb and Cu in marine sponges, sediments and
seawater in Rayong province. The samples were collected six times during the year of 2014 to 2015 from Ko Saket
(2 stations) and Ko Mun (3 stations). Pb and Cu in all samples were analyzed by atomic absorption spectrophotometry
technique. The results showed that Pb and Cu concentrations in sediments and seawater were still compiled with
the standards of sediment and coastal water qualities of Thailand. Pb was accumulated in the sediments higher
than an accumulation in the marine sponges, whereas Cu was accumulated in the marine sponges higher than an
accumulation in the sediments. Both Pb and Cu concentrations in marine sponges of Ko Saket were significantly
higher than those of Ko Mun (P < 0.01). In the same area, the heavy metals accumulation in most marine sponges
were not significantly different (P> 0.05).

Keywords: heavy metal, marine sponge, sediment, seawater
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iﬁﬁ%wmiiwqummuﬂiiﬁ]’ﬂ@'@ﬂm@'mm
(Velusamy etal., 2014) Tavizutin Fhianshdunae
$reuseTiianii iesanniianung Faga ladanansn
thoagansls Lﬁ"aL%ﬂzjl,mmﬁwzﬁmmmmgsluﬁﬁ
Aunznen uavdndin (Bhattacharya et al., 2008)
natlszfiutlywnaisanniavemin arunsonnle
yannsnaadiaeiludy Auszney wazdedidan
wriilasannnisiiassilansuinlutinuas fu
penaudanluniinisnsaiiasiluglueslany
Famn (total metal) 3\1ﬁﬂﬁlﬁ°ﬁ’fﬂaﬂaimﬁmw‘ﬂﬁ%
vegnndavsminlugdfiansnsadngaandnnlé
(bioavailable metal) ﬁﬁlammimmmﬁm@m:wu
siedsiiEAnldlnense (Waldichuk, 1985) tTaqiiuis
R ReTiFAnIusaiaanan (bioindicators)
NsRRRNNAZIANaN AN laEin (Bayen, 2012)
f9annaaAdavantariulusnelszmationld
owmualunsnsaramunisudievaesdans
1996; Pan, et. al., 2011;
2006; Venkateswara

YN (Carballo, et. al.,
Venkateswara Rao, et. al.,
Rao, et. al., 2009) wiznaainmzialludaldinng
nzinegAud Auauislaanisnsesliiuaisio
vinlinesimziagnnsniuansnaissinge sauia
Tavzuiinlutmzialdlusrenels (Verdenal,
et al., 1990) anyanassinnziatudndnnuls
ialUuFnaaiadansia Faaununiumanis
o 2 v A L
Wasuuilasmesdaandan Hangtiuang uazlides
Ao o o = Y A Ao -
AR Aun9ANHIATINAIRTRnUszasA e
Anmnnrazaniavemiin 2 alin Ae Aea (Pb) @4
TufszlemimaRaldinuarimonuduie way
NaLLAY (Cu) fulavsideizanilaaudesnis
(essential element) FLuV\l‘ﬂ\‘im‘VlzL@ RINTATELA

Bnasnzazin luaniuignannssiuazinge

NWENA UazLEnnaNzEl Gathuaniunewing

WAKNERT 45 ATTUNLAL 1 : (2560).

NEWENIBITNTNFALAZRILIAAANNWNNLLA L1[Tei

f e g = ¥ X da o

WeuiuluALAZNauLaZIINZLa LN UNLARAT Y
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Watdusasauilua Wasannilagiiulinunig
4 X

senuizasilutlszmelne

A8n19ANE

WL ﬁqashwlmﬁﬂml,@ AUAZNAL Lmzﬁ'}m@
13nnzdvin 2 4015 (RI'1, Rl 2) wazinizdu
3 @077 (RC 1, RC 2, RC 3) (Figure 1) $213a1Aau
NNTIAN 2557-NAANNLU 2558 39 6 A%s et
wAAsTRrAaLaauas Taanasimeiaiaan
LﬁuLfawwmﬁm‘ﬁlwuLﬂuﬂi:fﬁﬂuﬁuﬁj Ay 4 1A
EaeAadnTin (SCUBA diving) fiugnatingldgdl
WANARN LENATNTINA LAZANTIIANAZAIALEN
'Zlqﬁa'ﬂwﬂ@ﬂé’fmﬁﬁm@mmluﬁmﬂ@u‘"ﬁmsrﬁ@u
vinutiedne i Ineeies freeze dryer uatiy
\Thirsaziden dnaieiastiuanmnsutis aiasetng
0.5 + 0.01 n5u Aaansalumdnidudu 6 ml.
(Hadamng) (supra. HNO_, Merck) (Wagner, et al.,
1998; Perez, et al., 2005) ﬁ@muqﬁ 100 °C {u
1981 24 Falus uum‘?l@\ifjﬂﬂﬁthumumu
(block d|gest|on system, model AIMGOO) TAAIN
WudunzianaznesLns daeiaies Atomic
absorption spectrometer (AAS) (Perkin-Elmer,
model 4110ZL) %ﬁ%‘ﬁm MDL (method detection
limit) PRIRLRILALNAILAY WL 0.07 WAL 0.1
mg/kg dry wt. (ppm) ANNANAL mwgmﬁm
(accuracy) 184n1991A9eW naaaulaanig
AsziFaag 19 CRM (certified reference
material) Yannzia (DORM-2, National Research
Council Canada) a8lNads (SRM 2976,
National Institute of Standards & Technology,
USA) wazdtiingnsazanalaneuiin (reference
standard, AccuStandard) lusaae19 (spiked
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Tuing 89-100 waz 88-111% MINAIAL



KHON KAEN AGR. J. 45 SUPPL. 1 : (2017).

Station Location
RI1
RI 2
RC 1
RC 2
RC 3

Ko

Ko

Ko Mun
Ko Mun i
Ko Mun Nai

(GTH

» JPattaya

111

Figure 1 Sampling station for sponges, sediments and seawater
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NUHeFRee19A98ANLEY UARZIBARQEATN
(agate mortar) @fAAUAZNA 0.5 + 0.01 NFN fAog
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LAVIBLAY FIELAIR AAS B93RLAN MDL 194
P WAVIBALA WL 0.15 Wa 0.25 mga/kg dry
wt. AMNATIAL AINYNABNLRINITIATIZI NAFL
1A8N199LATIEW—CRM AuRzNal (PACS-3,
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Recovery TeAziauazNeaun at/ludaq 81-83
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Pnzia AUFetaTn sy AURINANIANNAN
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model 1080 series GO-FLO) diuanwlifiilunsm
pneinsa bussnidndy afnsaacing 250 ml. faeds
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faLlasannisued Huizenga (1981) damauidx
14 ML ILALTIBILAN BOELATRd AAS 43RHAN MDL
JRIRAIATNDILAY WAL 0.03 WAZ 0.04 ug/L

(Ppb) MINAIAL AITHNYNABIUBINITIATIEN
naaaLlAEn3AATZd CRM Ymeia (NASS-6,
National Research Council Canada) G
Recovery Na4A98g/ 11199 101-108% usinzala
A11303AlE anzAnFUTassIndIAn MDL
3\11/1mmw’quﬁdﬁﬁuma‘mm&mmgmmiu‘ﬁ’]
fretreluduneunsarin wuAn Recovery g/l
199 87-98%
nisaaszvideyaldldsunsudniagy SPSs
ATIZTAMUUANFANITUINNGNAI L 190U
One-way ANOVA wazldans S-N- Klummmmm
nguLANFI98aNANIY IUTaNAgaLAIL
Fuiusaaslanemnlunaaimes funzneunas

v
°

1mzia Ingld Pearson correlation

NANTSANILATIANTOL

NANNTALAZ AYAILATNOILAIANAIaLNg
Wesimeia 8 99a vFnunizazfa Tdun
Paratetilla bacca (Selenka, 1867) (Sp1), Chondrosia
reticulata (Carter, 1886) (Sp2), Chondrilla
australiensis (Carter, 1873) (Sp3) was Biemna
fortis (Topsent, 1897) (Sp4) AU 7, 6, 5 WAz 5
AR g ANATAL wasUFnizadu tawn

Petrosia (Petrosia) sp. “vase” (Sp5), Neopetrosia
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sp. “blue” (Sp6), Neopetrosia exigua (Kirkpatrick,
1900) (Sp7) way Clathria (Thalysias) reinwardti
Vosmaer, 1880 (Sp8) a1 14, 9, 8 uay 8
FINBENN ANNANAL mu%\iz%u 62 AR8LINY AURZNAU
LasTNLIAatingas 90 FI08nq HANITIATILH K
wansly Table 1 agAnAnudiuduansmsiauas
mmLLmﬁmmwm%ﬁ@g’IuﬁwLﬁmﬁuﬁ'mﬂwﬂu
NuTlndAsanzazifa et w.a. 2550-2551 Aa
ﬁmuLﬁ’m’fum:ﬁ;faLL@xwmLLm‘Luﬁmmfagiumq
0.10-0.32 LAY 0.28-1.39 pg/L AINATAL AL
nenauatlutae 4.18-16.3 wax < 0.65-1.99 mg/kg
dry wt. ANNANAL (RaY WaYANMY, 2552) waziilu
ﬁhﬁrﬁ'ﬁndnﬁ’]mmﬁ’]uﬁmxmmﬁﬁq (NINAILAN
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NaNH, 2549) LL@zmmﬁmaumnfauﬁﬁ‘iﬂﬂmwu
LANIENUARdR T AL aUsN (effect range low,
ERL) (Pollution Control Department, 2006) 11a¢l
win Tneaanudinduszmdng 6 aanil ladflAanuumn
Finefi (P > 0.05) sty Az luAuAznaufiLAn
A9 (P < 0.05) (Table 1) NA19A8 WUAINH
Windugegmiduninizaziin (Rl 2) ilnsanniflu
ﬁuﬁﬁiﬁ%’u%w%wmqﬂmiﬁﬂu@mwmw
suamaNNTign uazdimnaududuiigasiion
nnzduuan (RC 1) %q@g'u'w"l,ﬂmrmﬁﬂu
qmmumwmumwmmﬂﬁ'@m wazdadulam
ausnEminensasTNT AL AuandeniiliTy
avanaannzadlnannninaniiay

Table 1 Mean £ SD (range) of Pb and Cu in marine sponges, sediments and seawater

Pb Cu
Marine Marine
Sediments Sediments
Location Station  sponges Seawater sponges Seawater
(mg/kg dry (mg/kg dry
(mg/kg dry (pg/L) (mg/kg dry (Mg/L)
wt.) wt.)
wt.) wt.)
Ko Saket RI1 130+0.75° 6.6+1.8%° 0.27+0.18 105+39° 071+033 064%0.12
(0.27-2.44) (4.0-8.8) (0.15-0.53) (3.1-16.5) (0.35-1.09)  (0.48-0.76)
RI2 168+125° 80%33° 0.23+0.18 89+23® 099+053 048+0.17
(0.50-4.24) (4.4-14.1) (0.06-0.58) (5.0-12.5) (0.35-1.93) (0.30-0.72)
Ko RC1 052+£049° 41+15° 017 +0.12 6.5+3.2° 1.24+£113 0.41+0.14
Mun (0.16-1.77) (2.5-6.7) (0.04-0.30) (2.9-14.5) (0.40-3.50) (0.27-0.58)
RC2 040%0.22° 53+15% 0.18+0.15 74+23° 0.96+0.55 0.40=%0.11
(0.14-1.03) (3.1-7.2) (0.03-0.26) (3.8-10.9) (<0.25-1.67) (0.29-0.57)
RC3 053+051° 52+18* 026+0.15 59+24° 1.06 £0.55 0.57+0.22
(0.16-1.64) (2.6-7.0) (0.12-0.51) (3.3-10.3) (0.59-2.11)  (0.35-0.95)
Standard value - 46.7" 8.5% - 34" 8%

*% *

One-way ANOVA

ns

*k

ns ns

" Proposed marine and coastal sediment quality guidelines (Pollution Control Department, 2006),

? 41msguAN NI (NTNATLANNANS, 2549)

** Significant at P 0.01, * Significant at P 0.05, ns Not significant
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(P < 0.01) (Table 1) Imﬁ%uﬂﬁﬁummvﬁwﬁumm
Tandluimsianasiunznon mmenudnzia
ARSI AU A asmy ARl
NZA (1 = 0.385; P < 0.05) wazlupunzne (r =
0.425: P < 0.05) 40AAR@9iLNN9ANE1289 Ce-
brian et al. (2007) L3namsiamAmnasiaiiey
winnadnenitlanuanuduiusiuss i meaLns
Tunlasinngia FumLneuLAYINTEIARANL Tsiiana

Whanazdasndpaasrinnaainmeia Wasanndmnsd

Laifinsegndunaslunziaariisnisdnassaiinues
waﬁ@:ﬁ*m%’ﬁzja"wmﬂ agiliaaududuaes
Tavluiteidedniliinsrgndundslunziainan
wanAnsiueehasAng uiasiulsznsiiiy
LTI N TR eI (Depledge and Rianbow,
1990; Pan et al., 2011) TaensAnifnudawesiy
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nziasafafuiinauaiunmnlunnsazay Rz
LATNAILAY LALANFA9RW (P < 0.01) Aausirlastin
nuadaulugifiendeegluuinnniaatuiinis
aranmziauaznaLadldlaiLanmetuiny uaz
Funmlddmanimuariniazaulansunaiala
mﬁwﬁﬁé’gﬂqﬁ@mmuiwwﬁﬂ%ﬂmﬁmié’ﬁﬁ (Fig-
ure 2) ‘Emﬁﬂﬂﬁﬁmﬂﬂﬁmz@nﬁwﬁqmuﬁqmaﬁﬁ
IuwWL@mﬁmini"uiwvuﬁﬂiﬁ%ﬂmﬂﬁ@”mﬁﬁﬂ
LL@ﬂuiﬂmmfaummmu@faﬂ Imﬂmmmmmmq
Anduida a1nemsuazime L@Vlﬂﬂﬂ?‘ﬂ\il,’ﬂ"m
$49N"8 (Depledge and Rianbow, 1990; Pan et all.,
2011) LLva’faLﬁmmmmmiﬂuz&qurﬁhﬂmméwmﬁ
%4 lluminati et al. (2016) wuanlanzniin (Cd, Cu
Lay Pb) ﬁmmmg'luﬂmﬁﬂmmu?mm
wauMNSNAN warnziaNAeefiadau 82-99% ag)
Tudaueitiaadunie (organic tissue) Hiien
dquﬁﬂﬂﬁﬂ%islwﬁﬂ L’gadqu siliceous (spicules)

Sponges (mg/kg dry wt.)
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Figure 2 Concentrations of Pb and Cu in various species of marine sponges at Ko Saket and Ko Mun
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fnzia (Figure 3) d2AARBIALNTIANEIUD
Venkateswara Rao et al. (2009) iLaz Cebrian, et
al. (2007) tnaedunglginiunalnniagasinend
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aN1301e94ns Ll Anszgndundslunzialunisg
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o dld dl Y U 1 v
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1993 #1494 Cebrian, et al. 2007) N13AN AR
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Figure 3 Concentrations of Pb and Cu in marine sponges, sediments and seawater
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