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The Determination of Arsenic and Heavy Metats
in Aquatic Animals and Seaweed in Songkhla Lake in
December rggr.
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Abstract
The aim of this research was to analyze the amount of arsenic and heavy metals in aquatic animals and seaweed in

Songkhla Lake. Twenty-four samples of fish, prawn, mussel, crab and seaweed were collected from Songkhla Lake in
December 1995. The samples were analyzed for the quantity of arsenic and heavy metals by means of atomic absorption
spechophotometry : direct aspiration technique for determination of lead, zinc and cadmiums, cold vapour technique for
determination of mercury; and hydride generation technique for determination of arsenic,

The findings revealed that there were a$enic, lead, mercury, zinc and cadmium in giant seaperch ranging berween
0-0.250, 0.183-1.985, 0-0.102' 0.094-1.88r and o-0.010 ppm (pgrg) respectively. There were arsenic, lead, mercury,
zinc and cadmium in gaint tiger prawn ranging between 0 - O.1bo, O - 2.625, 0-0.01b, 0,129-4.8ls and 0-0.380 ppm
respectively There were arsenic, lead, mercury, zinc and cadmium in green mussel ranging between 0 - 1.2 50,1.84 8- l.98b,0,
0 021,2 634-4.573 and 0.041-0.343 ppm respectively. There were arsenic, lead, mercury, zinc and cadmium in senated mud
crab ranging between 0.150-2.265,1.280-2.008,0-0.038,0.311-0.? 1g and 0.018-0.348 ppm respectively. There were arsenic,
lead, mercury, zinc and cadmium in seaweed, Gncilaria fishei runging between 0-1,250, 1.260-3.313, 0-0.069, 0.072-
6.80? and 0-0.06b ppm respecrively.
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1 vla , l -ntrfinlrni:fifilnrjlnltorfioirn:tvritt iunrar:ruua:lntrtn"n kiuri nrn'r :ovr riln:d rrnvunnriu ha'nirir

ttnl li'ttlllnlltnarla.:tnr 'lost6rn"rotjr': 
nt {r uotr rJ trnratlirt rtnn nd'Ilalitnl dri16o!r"u':tnr n,q. zsae drtrv

zl st-rotir.: :rri tn:r:fvrJir:radr:fluunclarrrfn ii'rurnnfiniioEnolin (o!ryoins"uarJnlyr:lyllniniln tfl{uuyiuar:loun:t
(direct aspiration) rirr:1nr:irn:r;rirtqcr:n"r rlln:d uaclRoriu! uldorEu (cold vapor; rhlilnr:irn:r:#rJ:onunr
ruudolo:riroruor:r"u (hydride generation) tittilnr:irn:r;rinr:nu

annr:irn:r;riruirial:n1 nrn'r Jror ti.rnvd un;unnrior hinrnrwwrr 0-0.2b0,0.r63-1.e85,0 - 0.102,

0.094 - r.881 uai o - o.oro ppm ( pgzg) ruar:rl n:n': :J:ol dln;d un:unorirl h4'lqnrrir o-o.rro, o-z.ezl, o-o,ort,
0.129-4.81s [n! 0-0.380 ppm fi]xri1Fr"! rudr:flr nsd] J:ovr rirnrf, lcvunr]fl'ul htouulalri 0-l.7so, t.b48-1.s8b,
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0-0.021, 2,634-4.5?3 snJ 0.04r 0.343 ppm. n1!ai'lo"u tuldl:l{t nrnl :ol d'rnrfi mltlRnliu! h nlln 0.150-2.265,

1,260 2.008, 0-0.038,0.311-0.719 un: 0.018-0.348 ppm nl!iittill ri fi'l:Xl n!d.l rl:Ovr rilnrfr trn;trnOtiUri lU

dtxj]u9lr!1.1 0-r.250, 1.260-3,313, o-0.069,0.0?2-6.807 uas 0-0.065 ppm fllxdrtiu

or n riolfirin ri'u n:r I tiolqu ti{lilnn a'niw rn riurfluotr r:Ii'untl (Introduction)
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rtirrnirorirnrtuirriu rir:r r:6.: ar:r 1rrn r'ln I vsfi n o'u

ruiu n : rir un n ri ol rior.l:ovr d.: t".:lrj vuirin r rl fi n"'qlu

Munr:rirl,1 ror drfi 6iqr ritir': ntold'irrrqn".tn iillrn
d.:uro dalarar 6.:trrnrdrrc rlrirFnl:nfi !dl: laln!
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ai{}d'rurdurilr rlilr nrlar;fi a" alh rin -intraiiriouoirl q':
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lriurj n:n"r ii'ln:d nolunl rrnnrittr: rtn:J:or lulotulnl:j
arnr;ron uo:6ufi vno!uStl0r rnrnirirrrrinn o.: ri16l

rirvr:rotun:utlJrnl tri rr-rirrol| n tririrntl dar ailalrr rin

nur s rio rio du:; n-r-r oirr n-u ua ;ritl n ;n'l drddur o o urL a.r{

arn:c!on[a;6trnvnot,t lu:itr-x('l nr:dsallo':lar:6u

6ndtfintilirirsinir!rn:gu dofl n.R. zlzs Y. Yamaoka

run; o. Takimura3 flnut iltruel:nqheixirt rtn lqu

rirlJrirnrrnrriar:rrloqj:rrirl r - t. s nr pglt tra rrlirlu
rironvraidr:tttllrnnirlurirrwrnnir too rrir rtn;lui

rdurn"u nr:.:ri nr 16oirlo ldirn:rrfitt:Jiltu :ovrlu

a'n'irlrr-rin odr rlrw n ouritl iituru s r qr-r o rir.r ln trHtnlo :

o rn o ri n uou.uoivrl-uarr.lnlr:lrllni rq oi nlnr: rtiol
to': ett:J:onh1n or"rodr! fi n tilttio un cio ir ::ri!nrr!
rriuiutorar: :ovr lurdordotoldnirirrqdu o L08 mg/kg

ruovriuiriiltotatnl:oltfil o.r mgzkg iounv ls nl:

f, nulru'jt::n-lnrlrnirriutol :ovttfi ulrn:11ufi rilvunlor

ordnr:ounllon i fl.c. zrso tt11r,'l tlo.l:rotu tr6rn ,
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ao ru fi nin r:r o a or l acr 6 u si2 o rir.r

i fru cr"r o dr irlnl n rn,!rr rdrfu{fiuirrqrnrruo un;
afi.:tfo h,ir,:r6our"u11n! 1r.fl. 2538 :lr: I n'todr.r

tuovr6rn"rotir,:ri'liifuldntnnird arud'ltn t s n-rotirl rJ I
qr"rotit uoorruo,:ri l o"lotir.: ua;rfi ln"totirdrrirutr:ul e
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iinnao.r
nr:tjoaat:n".rodr.:riruiSrri'ruri.r (dry ashing) du:"1

nr:irR:rcri As, pb, Cd, un: zn lnonr:d.:ar:n"rotjldln
ocr6flnud: :;rr no n:"tl lurirun:rrdor rfilrt:n:aru
rrunir6udlrer:q Halliuirn"l d.rlJ:;r uuullitiolli rli.:
rrdr rlJrairri o!rn;r6slrpraururrnRr-r lr nu"udrlJrrr
iurorordqnrxni 500'c rflul1ol r d,rlur rulriuirf,rrr
d':lflririu rdr:n:nhsrin zo r oirryloizoln. rjuhiuirovaru
n:0.:litun:;otunto.:n wrnr"o ilrn:luro too la. :Jil
rfirror:rirtnirnd'u ndi{ :o;ar u H ar rflr rdor6 u.: n-u

rl an'fl n"raai::rnruriourirtJiontrJir:rnar:rX Inui6
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ln. hin':rniouluuitiououn"rotir.:tiotJayarufl rin r6u :
aroruluurnardulr oful.:ntrunrun-rod.t.roonilniiarurroi

r6l rr:o:artian:ondariulsin:n n ol:oirdo36r dujoirur -
nrundunrfiuro rjilrjirLrturflq 100 !0. ry?urirnii'u 16

fl rnuu:dnaol:ri' z lo, ldrrir'hj.l"olljilrnrrj:oyrlntiri
mninuuiorEr'

roSo.riouavqrln:oint:fl naot
rnlo.riouatqrJn:nidl.fhnr:rnrao.:1d'urj rnjo.r

o;n0rtinrotlryoiyty'udr:lnlvr:lfi nirnoi l!rnn AA- 680

tiol Slrnq (Shirnadsu) lslo:riroruor:rgrof lr:ron HVC,I
rnrol llrna o-rssoA urJuiou n:luuon nrrfiu,:qlrau
rirrnr:rdol unrlrnl-n ilror:turnil 1

rd o r-n ri r nr:4 o n o'l rrarr o.t o-r o dt ln"r n1tJ rirur u
rrilronlrlnilriuro't]nnolfnlun"rodrJrirrnrunr:

Actual Conc.(ppm) = Conc.(ppm) x M x LrW
rio Conc 6o n r u uilrllfi ii rutil r n n: I y{r'r n: [.]l.r

M fio dilurion factor

L fio ilrn:ro.:ar:a;nton'rodt,: (mt)

w 6o frru-nrorn-roth.:nrr'.rlr 19;

anr:nnno{uacoirj:1sna (Results and Discussion)

Hnn i:irR:r:ril r:Jirrtu :ruua"lnrrnrn': r,nn,l-rl
d':n:f un; :on hrlnr rfl rao { ua;alriru luar:rirotjr.t
rrdq llfl]:r.: t

sr.r:'r.t r (ato{ 3xtfllo.l]n c fnlun"rodrla'nirilrnrartiraltnyrltdflttdwal ?u Dom

J:;mn As Pb cd Zn Hg

ntn:nlltt 0-0.250 0.r63-1.985 0-0.010 0,094- 1.881 0-0.107
q'rqnrrir 0-0.150 0-2.625 0-0,380 0.129 -4.819 0-0.015
110!(! n{n 0- 1.750 1.548- 1.985 0.010-0.343 2,634-4.5?3 0-0.021
Jrsrn 0.150-2.265 L260-2.008 0.018-0.348 0,311-0.719 0-0.038
arriroHlur,: 0- 1,250 1,260-3.313 0-0.065 0.0?2-6.80? 0-0.06s



1'r I d1:lJfl lin s.r n'ur"n€

ifi r rfui r rqurnr - drrtnl zorr

nt:ur iurudr:rr1
rJ::6rf iql un: a"rrxr run;rrla

Tbaksin.J., Vol.r (1) May - April. l0e8

oirJ:ri,rua

r. rrJSourfi ur.rrir rn6 t ar:l tlun;1ou:rfnfi a;adu

fta-nii'tuqisr-rodrrItiav:rrnnluiri iu nr un n oirl n'l n"l d

- nrncu.lrlr:un;dt14irtHlurl nrdln:n'rqlnit

a'tn:fr er:n1 :on ua:unrrtiul nrliirn"tt

- rlruarrotulnlri fl: al ril n r dg.: n'j r n; n'r

dr: u lnntioruacJ:or trlrtiiltit-t

- tln:tna;orar:tt1 suri'r r.l3r:r nrln rir6 tl n"u

6.:q.rn'irdrnrf, unntiur: ttn; :ovt

z. uJiar-rriturir rqi uJ3r r tr et:u1uo:1nr:u u"n d

avadtl 6fl n"ro drtl::mnritl 1 rl'iri Slltlllaneilin"u

qnu

- ar:rtlara utlrrrnrrrnirrtotttla.:d auiru
dr un;Jntn:n :r t : nutitn"tr

- n; rir a; aduat nit uq.r n'ir1lt!: ra {.r

ua lntncvtitr'] tlt!n'rn"1l

- a'.:nrfia:a uroutrla':{ q.:nirarrirt r[':

nrnvr':rrr tta;{lrta oluiiro"tl

:ond;d t arnrlwn4.:nilinlitt n;rn

rotuln:q un:{l ntltirri-
- rnottiularddwourrlal{4lnirlur]vwra

{r auitutrn;rlntn:l':t11 9llll.ilrill

drrqa'orio.: 3uri o? rrrsia;gfiofi acarllu H6 nti'$lc{

oirodr':urinv:;tnnrlirrrnnrirlriu t'lfl'o', o td oo u , o.t n

H6fl Ji' lirrin:10ofi otuarlr:nlunr:dref nnrttsiorlfi o

ruqneir.:n-trronrrndluHisrfnnin"rodtlJ:;rnvr16t:n"ui

ir:r nnr:avd arrru-nunnsirl n"u orotio'tttl n0l nfi1'llJ

runncir'r1u13o.rorq n-nsrrrfidanr:fi uotfi r: nrrr:dur:nlu

nr:qodrtdorfi la;lllun dutio noonlunrrlunnsir':1u

d n rri (10 6'0!i o d ol dudl or oi nt:i u rf,oll o': d1:141un !

lav rru-nh tv rir riulur,Eu u ttn n eirl n"u"

3. rd;a! rfi u! dl:ltld n;lafi vvu"nia:a u Hindtl'ri

olnncr6dlliaf!1n1 :vmnrir.: 1 n"lriuln:nrurirtuo (rJ3lttl

a'rn;fr lirfil 100 mg/kg dr: x1 lfiu z mgrkg n'rirtjrfiu

1 mg/kg ud! :on hlrfil o.l mgrkg) ruir nln"r i
3lrotfi rrirrtet:lturirruonofludrrjru uoour:n':{ tln:rn

{l un r a r n 
"u 

il t.r n-r o d r':hj:l a o n ri'tr ai a n r :uiln n d l
ao qndo'lri!.:ruil-ut ol ul? 

"1 
ltoo:,o1 

to 
dfi nsrrjilrnl

ln r:trinlu{n-ivrEr o iii q nr riu t I ta:un6uitrturrt' ffin' 
'n

o;t-uoon nuilrlilruo;n'rtfi un'ir:nn:nrurilrun a1: q

iJslrurilritrrn:grurirtloflu{nrrnuln"rodl.: d.:h; {
:laoon'rsionr:rilnn riruJ:ovr a"':nsi ttn:trnotiuu i
rJ3r:rorl riliitun:gruriurn i{ aoon"!sionlrcnr:

u:lnfllutnltu
rurdnolnrn'torrrrrlntuntnoi infi!{ :tl'llr

nr:uonllirl-ur{orrir :',t,rt'lti,d,l,np,ll uarl:ouru

qodr ns:!:o111l!rnat'rtar d'rrioliifi onr:rl1rfl odrirrlii.r

fr rrorn, raarr tfiu:Lr n:nr uritll nt 
t 

un; a"adrfit un;

ilfrlultnnrxalo!

l0laruo ui
r.lrnnr:fl ngrni.ri'viuirHfi etn-ruqitrnfl vtaertlalltnr

rlnd:rrnnif,nrr 1ii'uri arriru vootuol{ {nrto ril rrn:

nrn;rwr1 iJiuruor;rira;alrfi ur:rn:nlurilrlotFn ou

(rfiunir r mgrkg) n'ol:;tio:;i unt:uilnn rtnrnr:}iil

nr:6onrler:mdoro{taro

z. n::rrr rrflor n"u nr:Jl tioul ole r rrtl un;lar:

uu-nlo 0 rqur r n, n'i ril tr nr: nrl qr:ui o rirdoln r rl rinlrtitii,

nr nl:r':ruq oerr n::lo tjtr trrili.r: r r:n".: otdfil'r:4uqn"i'l-r
'lnr"rio 

n r: n nn vnoutd ofloln"un t:aradr H in ftuqilr n

Yl! tn dl! d'lrJ i1

e.,ioootnnrtutt'tttdlnatrilunrnl irrloon{ntta

oiriu Jirr tulafi cr !'nfi at ar:1u nri n n"nrq{lr nvx ta dll.lllila1

o1ni,{on:rvl!lJ l!ln i!rurfi n:tafilunrrir{vwtnarla:larki

6r n'::dnurd3r tolnu rrn-n ru rit dlul3rr sll u ttr':n* ta drr

dr:1nudo r itrrfi oun-lor:f, nsrn:1d

4, nr:finstodl.:tiotdoI[n;rfi rsinst"rot]rI fi nritu'li

lunr:f,nvt rdr ar4ndn {l4nlfio noulntio :l1ndo

rn: rirtrlnlfln fildriluorrr:rdorrJitlrfitln"u d:1ri

riornfi nirltrr'trr n{u :rlntlrfi l1nrfi ld'ro tJr'r1r'in nolnql

duivrcraar! aitat dll:ri.hrl:rltsr.fl unr:rduorrrr!'J!ilnfl

tiodr.:nitwrtr

rl:rnraqqrlnr: (Acknowledgemert)

nw tiio'ot ot ol q ru Ha.a'rLri'uf n n"udlrnq qnr::rn:

inn-u{ un;qnrlE:lri fi :;u"rri fr nlurhidr inlrnrlql

4 unlunr:rJ fl1"fi nr:i rn:r:riln tldroSo 'ri o ars oli n ttotl -

.roiul"uar nln:'b{lnirnoilcln:t{rotuor:rnoi tlaifl ox0llrl0l

drtl-nrrunu:n::lnt:f i'ulri':vrd ln:lnr:uinr:igrnr:

r: rinfl rn-un-n€s fi ri:tau'r-raqulinlil'urir6oqrir'rn"la6



n]: 1fi!10r :}lrJ
ri:;6uj fiql uor f,iqr uqlqa

49 ir tarl rrJx'tira ut n"un"ni nr

ifi r ll"lfi r nqrnrol - illrnl zolr

n1:01{0.1 (Reference)

Ttaksin.J., Vol.t (t) May - April. roes

9 ti"rr1 tf,!:fi lo. 2Es?. Rlrflsduxoilnfl rfi lrrufoulu
7,t 0t:{ri lnuEn. zsra. ifrrn:r;r{IouqJn:oi : a"niyr:ratfi ofi o"ulo'u3rirud11:!go.:,2ri.rr:i0"t,

1,rl

316-3?7.

u:.:ri u rftr.rlnj,2bs0, qu'hflt:ror :orludl. yt0
i-

n01ln1.:. nr:Sllltu aJdt toat0u t0(l) :35-43.

r.lr:6uf iql llnitatifi lTtnlnn.2b36.

nr:irn:rcli rJ?rrrulnHcfl rinluiin:rafi rudirar.
:udr:tjlirtn ?(1) :6-e.

rdsrdflnr (uuslf,?n 0n:r:inri f;rr r:rfi{nni. saar.

nr:a;dlro nr:urin, DDT, [a!; pCBslu ou(lln{d
Jarn::ron un:6un;nouro,rrirtwrJrnuririrn'rd

ur.i'rro.: :crnfllnu, inorf,rdni-x linarrig
qiunirn:il:n, t(1) :s?-4?.

anrr;rrrodor, ro(2') : az-47.

5,ro (1lnr ro.r:!01. 253b. nr:ilnurGlrillal:lfn
rrwfi nlurlnin"rnfi r:' q ru ri1r r,: rd:! ! fi iu3 11$l

rr 0 ff lrtun n !1" o o n, rim drfinlrun stn:r lnr:io'u
rnirr6, es(rtz) : ro-rr.

6 Robert Danby and Stewan. lsgo. GBC H 800.

Automatic Hydride Generator Operation

Msnnual,:4-6,

3 Yamaoka Y. and Takimura O, 1986, Marine algae

rcsistant to lnorganic anenic. Agri. Biol. Chem.,

Eo(l): 185-186.




