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ABSTRACT

DETERMINATION OF TOXIC AND ESSENTIAL ELEMENTS IN SEA
FOOD.Toxic elements, i.e. As,Cd,Cr,Hg,Pb,Sb and Se and
essential elements, i.e. Zn and Cu in fish and shellfish
had been determined using instrumental neutron activation
analysis and atomic absorption spectrometry., Hg in activa-
ted samples were determined after radiochemical separation
using Pb (DDC), solution in chloroform. The results showed
that concentrafion of the elements studied were still lower
than the respective MPC's, The concentration of As,Cd,Cr,
Cu,Hg and Se in the fish and shellfish samples were gstill
in natural normal range,

ABSTRAK

PENENTUAN UNSUR-UNSUR LOGAM BERACUN DAN LOGAM ESENSI:
AL DALAM BAHAN MAKANAN HASII, LAUT. Penentuan logam beracun
As,Cd, Cr,Hg,Pb,Sb dan Se, dan logam esensial Zn dan Cu da-
lam contoh ikan dan kerang telah dilakukan dengan menggu-
nakan analisis aktivasi neutron instrumental dan spektro-
fotometer penyerapan atom, Hg dalam contoh yang telah di-
aktifkan ditentukan setelah dilakukan pemisahan secara ra-
diokimia dengan menggunakan larutan Pb (DDC),, dalam kloro-
form. Hasil analisis menunjukkan bahwa kadar logam-logam
tersebut dalam contoh ikan masih lebih rendah daripada ka-
dar maksimum yang diizinkan. Kadar As,Cd,Cr,Cu,Hg.Pb dan
Se masih dalam batas normal,
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INTRODUCTION

The main foodstuffg of Indonesian people are rice, bean,
corn, wheat , vegetables, frults, meat, ffsh, mllk, tea and
coffee. .

In Jakarta, fish and other marine organisms sold I{n the

market are cought from Jakarta bay and other Indonesian waters.

The marline organism,i.e.fish and shellfish represent some > f

toxlc elements pathway'enterlng human body. The amount of toxlc

elements entered to human body from fishery products depend on

the amount of flsh consumed and toxlc elements concentratlion i
the fish flesh ., The contaminated fish or shellfish would b

hazardous to human health when it fs consumed, such as In case q¢

re

Minamata desease in Japan. In Indonesia, the control of toxi

elements contamlnating foodstuffs have ngt been carried out ag i

many other countries., Up to now, Indonesia has only a list of the

maxlmum permlssible concentratlion of toxlic elements In water
stated fn a national regulation. Therefore, it {g Important t

study the toxic elements content In fish and shellflsh

— =

because these marine organism, are good for biologica
Indicators.

The Interesting elements to be analyzed are toxic

elements,{.e As;Cd, Cr, Hg, Pb,Sb and Se, and essential elements

]

i.e, Zn and Cu. As, Cr, Hg, Sb, Se and Zn can be determined by

Neutron Actlivation Analysls (NAA), while Cd, Cu and Pb by Atomli
Absorption Spectrophotometry (AAS). The determinations of such

elements [n other foodstufts i{.e, rice, corn, mung bean, wheat,

()

vegetables, frults,tea and coffee have been done previously (1),

For determlinatlion of mercury. (Hg),radlochemical separation wasj

used, because the gamma ray ehergy of 203 Hg is very close to

that of 7SSe.Previous Ifnvestigators(4-6) had developed a method
fer determination of mercury In natural waters. The mercury was
extracted using 8x10—4M Pb(DDC)2 solution 1in chloroform,

producling Hg(DDC)2.Such a method s now being adapted -to
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foodstuf!?f matrix.This study was supported by the -fhfﬁrhﬁfiona

—

Atomlc Energy Agency as a Research Contract, during nine months

perlod, 1.e.November 1988 - August 1989.

The major purpose of this work ls to know whether the

concentration of toxic elements In marine organlsm Is approaching

or exceeding the maximum permissible concentration as stated by

International legislation.

MATERIALS AND METHOD

Samples and Standard Preparation . The samples that were
analyzed In this study were Mackerel (Rastrelliger sp), Pompriet
(Pampus thinausi), Kakap (Lates carferitus), Shrimp (Penaeus
sp),Shellflish, |.e, Anadara granosa, Anahara Indica,and Cardllum
unedo.All of these species are commonly consumed by the

Indoneslian.

The samples were obtained from a Fish Auction Place at Mualra

Angke Jakarta. Dur ing this study, about 50 samples were
collected,consistlng of about 1-2 kg each. The samples were
brought to the laboratory in plastic bags. The samples wepe

cleaned and washed with demineralised water. The flesh were taken

out from the body, or the shell. The samples were dried in an

oven at 65°C for 48 hours, discontinuously.The dried samples were

ground and homogenlzed . About 200-500 mg of the dried samples

were put In polyethylene vials.

The standard was prepared by droppling 5 ul aliquot of
freshly prepared standard solution ( 1000 ppm ) of each elements

on a fllter paper whatman 42 (2). The vials contalning t
samples,standard,and reference standard were put In an aluminui

contalner. The reference standard used was NBS SRM-1571 obtalne
from the IAEA (Table 2)
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Instrumental Neutron Activation Analysis,Nuclear reaction

Arsen (As), Chromfum (Cr), Selenfum (Se), and Zlnc (Zn),
seen In Table 1 (3).

The contalner containing the samples and the

em |2s” 1, atter Irradiation,
for short half-1ife elements,and 2 weeks
elements

The samples and the standard were counted using a 4096 channe
Nuclear-Data 62 Multlchannel Analyzer, provided with a hlgh pur

germanlum (Ge-Hp) detector.The system has a resolution FWHM 3.7

keV for the 1332 keV peak of 8OCo'gamma_ray. The counting time

was 900 seconds.

Radiochemical Separation. The irradiated samples (200-500 mg)
were dlgested with HNO3 and HeSO4 mlixture (1:3 v/v)in

distllating flask,and heated until white fume were evolved.Fob
complete digestion of organic materials » 30% of HoOo was added
After coollng to room temperature, the solution was diluted to 2

ml, The pH of the solution was 2-4. The samples solution wa

added with 1 mg of Hg as .carrler, 4 ml of Pb (DDC)9 solution, a
then shaked for 10 minutes. The organic phase containi

Hg (DDC) 9 was scpaﬁated and counted using Multichannel Analyzer,

gamma ray energy of 279 keV for 203“

g.
The detection 1imit, defined as 3xstandard deviation o
cont lnuous background counting under the peak was 0.01 ug of Hg

Determination by Atomic Absorption Spectrophotometry, About
to 10 g of drled samples were put in a dlstilating flask an

digested with a mixture of concentrated sulfuric acid and nitr|
acld (1:3 v/v).A small amount of 30% HpO02 was added to ellminate
nltrogen dioxldes. The digestlon process was contlinued until th

solution became clear.
&

of
the elements that were analyzed using INAA, namely Antimon (Sb),

can be

standards was
lrradiated for 36 hours In TRIGA-MARK 11 REACTOR, at flux 1011

the container was cooled for 2 days

for long half-1{te

1

e
5

r

0
s

d

4
t

f



oy

- s

(&7

The samples were transferred Inlo a volumetric flask and
dfluted to 50 ml with deminerallzed water.Lead,cadmlum and copper
were exclited using oxygen acethylene flame. The absorption of tlhe

elements were compafred with the standard absorptlon.

RESULTS AND DISCUSSION

The results of determination of As; Cd, Cr, Cu, Hg, Pb, Sh|,
Se, and Zn in all samples analyzed are shown In Table 3. The
accuracy of the method of analysis used was compared to ITAEA
standard reference materlal SRM-1571 (Table 2).
The photopeaks of °'cr at 320 kev, "5Se at 266 koW, A5 sk

589 | keV, 1%%sb st 584 kel ||lang Bz, at 1115 keV, were able te

determlne the Isotopes without any Interference from oth
Isotopes.

er

Mercury was determined without any Interference after bel

ng
separated from selenlum by radiochemical separation, The
photopeak of 203Hg,was determined at 279 keV.
Results of the analyses were compared wlth the ma ximum

permissible concentration (MPC) recommended by REILLY (7).
All the elements determined were found In all samples. The

concentrations of Zn and As, In all samples were higher than Cr,
Cu, Hg, Pb, Sb and Se. The highest concentration of As, Sb, 2zZn,
Cd and Cu was found in shellfish, I't means that shellfisgh
accumulated As, Sb, Zn,Cd and Cu mor e

The concentrations of Cr

than the other elements .

, Hg, and Se were almost similar

among the f{sh, shrimp and shellfish samples.
The results obtalned showed that the concentrations of toxic

elements and essentlal elements In the samples analyzed werle

lower than the maximum permissible concentration (MPC)of tHe
elements In foods for human consumption.Other similar legislatio
exists in many countries also for baby foods,animal feed,

feud,sewage,sludge for aérlcultural usc,and;air Partlculates.,




p—

Sl

CONCLUSION

Radiochemlcal separation method for Hg' determination
showed a good result In analyslng Hg content In foodstuft.
The concentration of toxic elements and essential elements. |in
fish and shellfish Investigated were lower than the respectijve
MPC'S.Therefore,lt can be concluded that the fish and shellfilsh
analyzed are relatively not contamlnated by the toxic apd

essentlal elements. The concentration of As, Cd, Cr, Cu, Hg, Ppb,

Sb, and Se In fish and shellflish are stjll Iln natural normal
range.
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Table 1. Nuclear data for the elements Investigated.

Elements Nuclear reactlon Energy (keV) T1/2 (days)

Se Tsetn,v)"%e 224 & 279 128 4

Hg 20y tn, 7120, 279.3 16

50 51

Cr Cr(n,7y) Cr 320 27.8

As ?SAs(n,g) 76As 559 26.6

Sb 120y (n, 11225y 564 2.76

a 54 tn, ) %574 1115. 4 245

Table 2. Results of the determination of test elements in

blologlcal sample NBS SRM-1571 (Orchad leaves) by INAA.

Elements Certitied value (SRM) Results of experiments (Ug/g)

Se 0.080 + 0.010 0.067 + 0.015
Hg* 0.155 + 0.015 0.135 + 0.060
Cr 2.3 2.370 + 0.340
As 14 11.97 + 3.470
Sb 2.9 4.43 + 0.840
Zn 26 24.11 + 8.9

¥*: Determined by INAA and radiochemical separation
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Tabel 5. The maximum permissible concentration (MPC) of As,Cd,Cr, Cu,
Hg, Pb, Sb, Se, and Zn;food,rlce,tlsh,vegetables,drlnks,and
drinking water,the units are mg/kg or mg/l.

Element Food1 Rl082 Flsh Yegetables Drlnks3 Drinking Water

As 1 3 1 0.1-0.2 0.05

Cd 1 1 = - = 0.005~-0.01
Cr = = _ = - 5.05

Hg 0.03 0.4-1.0 0.5 . = 0.01

Pb 1-5 10 2=2. 6 0.2=1 0.05

Se 2 = = = 0.01

Cu 20-50 b0 50 2-5 0.1

Sb 1 = = 0.15 =

Zn 40-50 s 40-50 5 0.05%

The source mainly from REILLY, C. (8)

1. Food In general, excluding fish, vegetables and beverages.
2. Guldeline tor Cd In Japan ( 1 mg/kg for unpollshed rice and
0.9 mg/kg for polished rice ).

3. Drlnks In general, excluding drinking water.




