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RELATIONSHIP BETWEEN MERCURY ACCUMULATION IN TUNA
(Thunnus sp.) WITH REGARDS TO FISH SIZE, SPECIES AND
ENVIRONMENTS

Resmi Rumenta Siregar”, Kinanti Larasati™ and Asnani”
ABSTRACT

This study purpose (o delermine the relatioship bebween memury accumulation In wns win
regard 1o fis size (30-80 kg), species [yellowfn luna [thinnus slbacares) and bigaye ura [oeinue
abesus), and environment (lndlan Ocsan and Benda Sea), Anabysis of mercuny contanl using
Arpmic Absorpiion Spectrophotomater (AAS). Dats werm snalyzed using comaisbon lest and 7 taat
The reaults of corralation best for yeilowfn une hes r vaive = 0,943 = 1 tebia = D468, and bigeye
fena r valwe = 0,802 > r iahis = 0,468 thal meaning of the comelstion s posEive. From the | lesl
resuits on samples polowfin and bigeye tuna fishing areas in the Indian Ooean | valoe {4 035 »
| kate (2.037), shown that significant differences. From the 1 lest results on semples peliowfin and
fipsye tuna i the Banda Sea have | values (3,939 = { teble (2 037) shown that significant
. aifsrences. Tthe resulis of the 1 tesl yeliowdin lwune with the different fisking area of Indan Cosen

and Bands has | value (3,108) > | abis (2,037), also shown significant differences. The meults of
ihig 1 teet bigeyw una with the different fishing arest of Indian Ocean and Bands Saa has | value
2 E19) = | iabla (2.037), shown tha significant differences

Esywords | mareury, yellowfln tuna, bigeye tuna, fishing ground

i [ ]
L
Benesis is the country with the highest polential of tuna in the world. Total funa production in Indonesia
Bews £13 575 tonnes per year and the value is about 6.3 trillion dolfars per year | Indonesia becarme
; Hmmlm“aﬂaha'hsbmhmwmsafmﬁmmas.hahﬁmmlmdabaﬂmnflm
sted by 2 wide pocean, Indian Ocean and the Pacific Ocean (KKFR, 2014 ),

'. on data from the Food and Drug Adminisiration { FDA ) Unitad States | in 2011 there ware 83 cases
sion of tuna exports from Indonesia lo the Uniled States, because of some hazards lilke histamin,
= and heavy metals (mercury™g. lead and cadmium/Cd ). Abcut 19.44 topnes of une (LSS 12871
) wes rejectad (Bismis com , 2013 ).

metals such as mercury, lsad, cadmium and nickel are harmiull for every organism sventhought In
soncentrations. Metals are highly persistent substances thal can accumulate in the food chaln and
b accumiulation effect in humans | Noble , 2005). Marcury has a high ability to participate in tha process

rumulation in marine organisms.
= Pyl _mercury bisaccumutation is continuing fo follow the food chain. Pradater had highet

satons of mercury in their flash than their pray (Mukhtasor , 2007). 1L is because of the predators eat
B 3nd organiem fhat lived in lowsr levels of water which Nave beer contaminated by mercury by food

:1.- & of Minamata, source of mercury cantamination is from a plastic factary which used vinykiorida
swaidahyde as raw matenials. The factory dumped mercury inko Minamata bay and entsred info Minamata

shown that, fish from Minamata River contains 27-102 ppm of mareury (Hg). Dunng g yess
111 of fishermen was poison with mercury (Soemirat , 2003).

; . i

1 purposa of this study was to determine the correfation babwesn una weight | 30-80 hg} toward f
o mmmmmmmﬁmﬁaﬁwmmﬁmmuﬂwmumwmﬁl?mﬁm
e and comparing the mercury conlent of tuna with the same species from different fishing ground
i Ocean and Banda Sea)

kL.

ol Bakoish Tingg Perkaran
Bl Sedolah Tinggi Pesikanan
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MATERIALS AND METHODE

Sample Handling i
L]

This study was conducted on Januar- May 2015, at the BT Seafood Inspection Laboratory and PT
Balinusa Windumas, Banca-Bali

Yellowfin and bigeya funa as samples of this study was from PT, Balinusa Windumas, with weight range 5
of 30-32 kg, 33-35 kg, 36-38 kg, 30-41 kg, 4244 kg. 4547 kg, 48-50 kg, 51-53 kg, 54-56 kg, 57-59 kg, B0-62
%g, 83-65 kg, B8-68 ky. 63-T1 kg, 72-74 kg, 75-77 kg and 78-80 kg. Fish was catch by longline from indian

Qcean (South) and Banda Sea (Northemn) (Figure 1), Figh was directly transported to the laboratory at the |
sama oay in sterofoam with jeily ice.

Figure 1. Fishing Ground (A is Indian Ocsan, B is Banda Saa).

Matarial for mercury test are additive M, additive B, tissus, plastic, and aquadest The tools for mercury
test are mercury analyzer (MA-2000), futnace, computer, digital scales 0.0001 g, chopping block, wood roflsr
tray, spatula, injection, plastic of glass. stainfess &leel washbasin, porselin cup, boat and small brugh,

Extraction Process

Meat at f00*C Bhr in turnaes

:

But dust inlg srlenmayer
. !

{ Add 10 mlof nipit ecid and 10 mi
of Clirid= acid

:

[ Heat untdl ciear

'

apd 250 mil of nitrat scd 2N

|

Ingect bo RAG

Figure 2. Extraction process of sample
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ury Analysis

Absorption Spectrophotometer (AAS) was used of measuring lotal mercury in all samples. AAS
ot refer to LS EPAMethod 7473 : Marcury in Solld and Solution by Themmal Decompositio, Amalgamabon
pitomic Absorplions Spectrophotometry), GAS No. 7430-97-6.

stz Analysis
Mcrosoft Excel 97 was used for data processing, o calculale means and slandard deviations for all
maasurements and to generate graphs.,

son correlation was applied to determing relationship batwean weignt of tuna and total of mercury in
. Significant differences of total mercury 1o waight. species and fishing ground, ware datarminea by
EnaTIhE B.El'mlﬁ T—lHL

on Correlation
XT=% X oF
XS
= correlation n = pumbar of samples
1 weight of luna  y = marcury conlent
D¥=n-1
: =Degress free
[ = number of sampias
eaiculate < r table = not significant cormelation
‘saiculate > r table = significant comalaton
Pec independent Samples T Test
. = EI |

L]
= EE:]{II = ;)1
=1
= Yananis
= vanable results
; Rionos
= number of samples

F i

L]
| [54]
-

LA
LY

F

. =F determine
= piggest value of varant

| = gmallest value of variant
it for equal variances [equal variance)

'_J:l___m'l--'_-

_E{_*_:Enr_.‘_‘l{ 1

a7
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T tast for different varisnces| unequal vananca)
Xy~ Ny

r = = e— =

28

5. =slandard deviation of sample 1

S, =standard deviation of sample 2

3¢ =sample vanance §

5! =sample variance 2
r=cormeation batween the two samples

n =mpmumber of samples

RESULT AND DISCUSEBION

Correlation Between Size (Welght) of Tuna and Total Mercury

Mercury was analised in Yellowfin and Bigeye spesies for range of weight between 30-80 kg. The result of
analisys shown that all sampel contain mercury. Bigeye tuna contain marcury higher than yellowfin in 1 ;
same size. Data ol mercury analisys of yefiowfin dan bigeve spasies ehown in lable

Tabla1, Marcury in yallowfin and bigeye

- 30-32 0378 0,388
2. 33.35 0,332 o528 | 1
K- 36-38 | 0283 0,705 (SNI 01-2683.1-2006)
4 Fo4 0,437 oe12
5, 42-44 0470 0,608 |,
&, A5-4T .509 0.880
L& 48-50 | 0,620 0,997
| & 51-53 l __Ogar __Doss
[ W 54-56 0,702 0,803
| 10, | 5788 0,693 0,835
[ 1. | eos2 |  o0ge2 0,985 J
[ 12 5365 | 0.740 0,947 |
13 fifi-6id ; 0,778 1.073
[ 14 | sg. | 0,767 1,023
| 5. | raa 1| __P.TBE i 0,243
18 T5TT | 2,811 0 a4z
[ ar ras0 | 0.824 1005

Both yelowfin and bigeye. show that ihe greater weight of tuna, the higher the content of marcury. Thisis
becauss of big tuna spent longer time at sea than the small one, so mercury was accumubkiated in their flesh
more than the fish and other organiem, becouse mercury was accumukiated by food chain. Correlation
Spaarmen was used to analysis the data in table 1 1o determine if the size of wna effect the conlent of
marcury. Graph of cormalation between mercury accumulation in tuna {yeliowdin and bigeye) with regards to

sire shown in Figura 3,
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10 20 0 ao L2 Bl T B =8

10 20 30 a0 50 60 70 B0 30
Size (kg) Bigeye
\ Eisure 3. Correlation between marcury accumulation in tuna {yeliowfin and bigeye ) with regards (o sze.

This correlation test ks to datermine i the size of tuna effect the content of mercury. Cormelation test shown
i e yellowlin tuna species has a positive comralation with determinad rvalue =0, 543> r mble = 0. 466, and
g=we has also a positive correlation with determinate r value = 0.802> r table = 0.468.

| Correlation value of bigeye is lower than yellowfin tuna. For both species can b& concluded that there wang
gt relationship between the weight of twna and mercury confent. The greater weight of tuna. the grealer
somtent of mercury, This is because tuna s top level predatory, 50 meroury was accumulated in thair flesh
than the fish and other organism in below levei of food chain.

- The Mercury Content of Yellowfin and Bigeye Tuna from Indian Ocean and Banda Sea

: Mercury al yellowfin and bigeye both from Indian Ocean and Banda Sea was analizad. Total mancury of
and bigeye between weight 30 - B0 kg from Hindia Ocean, shown in tatohe 2, and total mercury of
fin and bigeye batwaan weight 30 ~ BO kg from banda Sea, shown in table 3,

—

2 Total mercury of yellowfin and bigeye from Hindia Ocean

Weight (ks | bigeye (ppm] | Wax Standardjppm] |

1 30-3 0,224 ] 0,308

2 | 3335 0,270 0,349 1

3 36-28 0.241 0,506 |

i 39-41 0.303 0656 | (SW101-2683,1-2008)

5 42-84 0,378 0,702

5 A547 | 0,405 0,780 i

T 4850 | 0,429 0,924 3

B 51-53 0.555 0.831

] 5456 0,684 0820 ;

10 57-54 0,608 0,733 ;

11 B0-62 0,535 0,837 .

12 83-65 0,654 0,880 .

13 B5-68 0,856 1.038

14 63-71 0,706 0,981

15 T2-T4 0,748 0,855 | i
[ 16 T5-T7 0.654 | 0,B75 | _
R I A— A
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Tabde 3. Tots marcury of yallowfin and bigaye from Banda Sea

| a _] Max Standard |
o | Welmbwl | ioede ‘bigaye om) |
1 3032 0,378 0487 -
| 2 33-35 0,333 0. 707 1 |
3 338 046 | oga | |
4 k] . 0 570 0,837 (SN 01-2883.1.2006)
= 4344 0,564 0.813
g 4527 | 0613 0838 |
7 48-50 o811 1,069
| 8 |  E53 0830 1,10
3 55 0,820 . 0,986 -
) 57-5g 0.778 i 0,830 !
ik 8052 0,788 1,053
- R0 | 0821 1003
13 56-68 | 0,809 1,110 |
T A9=T1 0,827 1,065 |
_18 | Fa-74 o0 | 1000 2
16 7517 0,957 1108 |
L {7880 | 0s07 1w

Table 2 and table 3 shown that bigeye both from Indian Ocean and Banda Sea contsin mescury highsr
ysllowfin, All sample of yellowfin were comply with the siandard (SNI 01-2693,1-2008), no sample cont .
more than 1 ppm of mercury) bul in bigeye, we can see that almaost all sample at size 66-80 contain Cidy
more than standard (1 ppm?.ﬂﬁ&lshuumsenWmdanmauftﬂrwnhmemm = =
Betwean yellowfin and bigey= :

Graph of total mercury of yeliowfin and bigeye tuna from Indian Ocean and banda Sea shown in Figure®

13 2

Lo ! ERREES
P | 3 l!.ll 4 | | .!'

I:! I | s # ] J o i! .

-z I i:i ! .: 1r
1'; i1 I§f *"iem | ‘TERE vFu 8
E - L4 - | 4] SBES gy ‘;“ 147 Ll E L@

=i (1] i 1 T & 1 £y .'|.;|___ sEey

= | 11 oo f443 gi8dq ™

i o ' g N I -

G.‘-rw-‘r,'s“,-,,-.*If_kq',g‘r,d-:-".:.‘bg’: FOAF R g P O

Wirs (kg ¥re iyl
ia) (o)

Figure 3. {a} Graph of tolal mercury of yellowfin and Brgeye funa fram Indian Ocaan, {-bmwpnn-rmmw.;
of yeliowfin and bigeve tuna from Banda S=a .

¥ test performed on total mercury in yellowfin and bigaye from Indian Ocaan, obteined stat [ vaiues
(4.0.36)> t table (2 037) This shown that epacies of g, yedowfin and bigeye from same fishing ground have |
gignificant differencas m meroury accumulation. Fram the results of the 1 lest on yellowfin and bigeye tuna
from Banda Ssa, abtained the t stet value (3,938 table (2,037} This shows that tuna, yellowfin and higave
species catched from the Banda Sea have significant differences in meerCury accumulation,

This significant differences is causa by the diffarencas of behavior, lemperature and depth of habitat
betwesn yallowfin and bigeye, which is affect tha total of FrsTCLIny,

From the resulls of the { test an yatowlin iima frem Indian Ocean and yellowfin from Bands Sa&a, abtained
Uslal values (3.108)=11able (2.037). This shows thal. same speches of tuna from different fishing ground
have significant dferences in mercwry accumulation
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The Total Marcury of Yellowfin from Hindia Ocean and Bands Sea

Total mescury of yellowfin weight 30 — B0 kg from Hindia Ocean and Banda Sea, shown in Table 4, and
odal mercury of bigeye from Hindia Ocean and Banda Saa shown in Table 5.

Table 4. Total marcury of yeliowdin from Hindia Ocsan and Banda Sea

1 20-32 0,224 0378 1 (81 01- 2053 1-
2 13-385 0,270 0,353 2008 )
3 | _ae3s 0.241 0345
i 38-41 0,303 0,570
| & agdda 0,378 0,504
& 2547 0,405 0613
LT 48-50 0428 0,811
B _61-53 0,555 0,839
@ 54-56 0.584 0,820
| 10 E7-68 0,608 0,778
[ 11 60-62 0.535 0,788
| 12 6385 0.658 0,821
| 13 GE-A8 0.656 0,882
T4 88-71 0,706 o.827
| 15 ra-74 0,748 0,810
| 18 7577 0,654 0,967
| 17 TH-HO 0.747 801

2 5. Total mercury of bigeys from Hindia Ocean and Banda Sea

No [ Semibe) | o e ] e
- 30-32 0.309 0.467 1
e E 0,340 0707 (SMI D1-2693 1-
W 38-35 0,586 0.624 el
- 3841 0,686 0.927

5 4744 0,702 0.813

i 4547 0.780 0,930

7 48.50 0,824 1,060

8 51-53 0,831 1,101

g 54-58 0820 10,986

10 57-59 0,733 0,838

1 Bl-6: 0,837 1,063
1z B3-65 0,880 1,007

13 -6 1.036 1,110

14 B8-71 0,881 1,065

15 72-74 0, A5 Rt

16 7577 0,875 1,108

17 TE-80 0,940 1.070

- Fabéz 4 and table 5 shown that both in yelowfin and bigeye from Indian Ocean contain mercury lower than
bz from Banda Sea. On the table shown that , 46 kg of bigeye tuna from Banda Sea contain mercury mors

it 1 ppm {maximum standard according to SNI 01-2063 1-2006). Whersas from Indian ocean bigeye tuna
gniain mercury more than 1 ppm at 66 kg. Morthem fishing area (Banda sea) which is surroundad by somes
s that can causing mercury’s poliution as consequence of disposal of sawage-wasta into tha saa from
pany or housing directly. Otherwise, Indfan ocean is open ocaan, only a few polution occur. Another factor
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such as temperature, meating paint of some fows at the eCaan. and the depth of banda sea are likaly give an
effect for mercury comtamination in same ofganism,

T-test used to compared the mercury contain of Tuna with the same species (yellowfin and bigeys) at
differant fishing area {Hindla ocean and Bands sas). Hindia oocean covering southem east Java, Bali lo Nusa
Tenggara, meanwhile, fishing area In narthem sea is Banda sea.

T-test shown that yellowfin tuna from Hindia ocean and Banda Saa with the weight of sample |s 30 = B0 kg
which grouping each muitiple of three obiained T valus (3,108) > T table (2.037). The result shown that
different fishing area with same spacies of una have significant differances on mercury contain

T-1est lo compared the bigeye tuna from Hindia ocean and Banda saa obiained T-valye {2.818) > T-table
(2,037). Tha results shown matdiﬁawtfhahlngmwmmmmﬂﬂlmmslgnrﬁmmﬁ&mm
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