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Article Info ABSTRACT

Article type: Background and Objectives: Heavy metal contamination in ecosystems is
Full Length Research Paper g significant environmental concern that requires attention. The purpose of
this study was to assess the health risks associated with heavy metals in
two species of fish, perch, and zalon, found along the southern coast of the

Article history:
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Revised: 03.04.2024
Accepted: 03.18.2024 Materials and Methods: In this research, the samples were perch and

bream fish from four regions of Sari, Noor, Chalus and Ramsar in
Mazandaran province in 1401. Also, the heavy metals studied in this study
were lead, cadmium, cobalt, arsenic and chromium. At the time of
sampling, 2 of each fish were caught. The fish samples were first washed
with double-distilled water in the laboratory. In the next stage, their length

Keywords:
Alosa braschnikowi,
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Caspian Sea, h ° : !
Heavy metals, was measured with a biometry board with an accuracy of 1 mm and their
Sander lucioperca weight with a digital scale with an accuracy of 0.01. After that, each of

them was placed in separate sterile plastic bags and numbered. Then, 20-30
grams were removed from the upper part of the fish body (under the dorsal
fin) with a ceramic knife and transferred to completely clean containers
(washed with nitric acid). The tissues were placed in an oven at 90 degrees
for 24 hours for the drying process.

Results: In this study, Based on the results of the daily and weekly intake
assessment and the non-carcinogenic risk potential, these species do not
pose any risk. However, regarding heavy metals such as lead, cadmium,
cobalt, arsenic, and chromium, long-term consumption may increase the
likelihood of developing various types of cancers.

Conclusion: Health risk assessment results indicate that daily and weekly
consumption of these two species does not pose any health concerns for
consumers. Furthermore, all samples showed a non-carcinogenic hazard
potential below 1, meaning their consumption carries no risk of
non-cancerous diseases. However, the carcinogenic risk potential for
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certain heavy metals exceeded acceptable thresholds, suggesting that
long-term consumption of these fish may increase the risk of developing

various types of cancer.
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Figure 1. Sampling locations relative to the Caspian Sea.
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Table 1. Estimated Daily Intake (EDI) of Heavy Metals in European Perch (Sander lucioperca).

ps3l8 < s S| 025 addae/ 55
Cadmium Lead Cobalt Arsenic Chromium Metal/Area
0.000312 0.34596 0.0033 0.07632 0.048256 Ramsar ...,
0.000504 0.1716 0.00186 0.10104 - Noor 5

0 0.08184 0.001344 0.12288 - Sari L
0.000208 0.04064 0.001648 0.10416 0.002016 Chaloos . -

IAVIM Olgee & Syl 31 4 Glaze 4l
Ao Ol 4 O @S 5 0 SAS 055 S
alais 53 5 0508 5l Sl e SAS e S S
ol Wl e il ady el
5 0SS 2 eSS NN Ol 4 S
e YoA Ole w r_xﬁbks Sl Ol aws
Ol mls o o S 2 SAAS 5 0 S5 S
s L3l 5l g A ol 5 55 Ghle ys aS sl

2 g e S @l

4

s glaasl il

S Dl 81355 s S35 o) 2 gl

iy ailaie 3 oS 3b OLE G abe sl
A sl Wlha e S3Los Ul SN
5 eSS eSS FE0AN Dlie 4 e
VY Ol pseedlS 5 sl OF cn S
Sty P ake 53 s p S S S
Olier a0 Syl 55 (6l wlis, iy Lo
A8l OF a8 5 oSS 2 0 S5 Sn N1
eSS 2 eSSt 0rt Ulpe e geslS

;M‘ = C,ﬁ\_',‘)) M...:.... LSJL..A Mn " BL A CA-«S



YEe L LU oF olond V€ 2593 (U T 595 9 (55109030 A1 gl

OB a3 e S &il5 s, Cdl s meds Y Jgde
Table 2. Estimated Daily Intake (EDI) of Heavy Metals in Zander (Alosa braschnikowi).
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Table 3. Estimated Weekly Intake (EWI) of Heavy Metals in European Perch (Sander lucioperca).
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Table 4. Estimated weekly intake of heavy metals in zander fish.
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Table 5. Non-carcinogenic risk potential in adult perch.
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Table 6. Non-carcinogenic risk potential in adult zander fish.
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Table 7. Potential carcinogenic risk in adult perch fish.
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Table 8. Potential carcinogenic risk in adult zander fish.

p3e < s Sl 025 addae/ 55
Cadmium Lead Cobalt Arsenic Chromium Metal/Area
7.7112E-06 4.03E-06 - 0.001006 0.00000426 Ramsar .|,

3.8305E-06 1.85E-06 - 0.000659 1.724E-05 Noor
6.5521E-06 1.34E-06 - 0.001003 3.064E-06 Sari ;L.
1.3406E-05 1.24E-06 - 0.001325 1.1244E-05 Chaloos . -

LS 5w (golw adkae j3 s ol /00004
Sl pgeedlS S Sl (6l S Se of
33 e S /v Ve Y 500y E-1 0l
Sl gl s Of aaS 5 iy o adlaie
SITENVE=T Olpe 4 Sl 5 05038 5

AL /e IYYO

ywy

Geiss glaasl il

S 2ol e ke il s

ealy adlaie s a8 sl LS Ol ale é‘ﬁ&:{.’«w
ol s ol eSS s Ao
Ol s p35 5 05008 S S 6l 5w
ailaie 53 AE Sl o/vree s £YT 5 VVYY E-oy
oS D gl e O S 5wty s
5 YAV 0 E=ol Ol 4 Sl 5 paeesls



YEe L LU oF olond V€ 2593 (U T 595 9 (55109030 A1 gl

6‘5; 9 CJLS sr}:,a.)ls ‘L@)T (e JL% @ )'\
DL QT @L’U E) k;».w\ wjf )‘J.; WBM J‘)}.ﬂ
A esly QLES Yy 54 lad s

Ol H(CRIIM) 2l &ily, s jbw J>
J&)k))jﬂ@bﬁﬁ%djb)}dﬂjbub
S sl e SAS Ve 055 L il os S s sl

Sy Al il 3 (CRIIM) &35, G uae 5w d> -4 J s>

Table 9. Permissible daily intake limit (CRIim) for adult perch.
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Cadmium Lead Cobalt Arsenic Chromium Metal/Area
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Table 10. Permissible daily intake (CRIim) for adult zander fish.
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Cadmium Lead Cobalt Arsenic Chromium Metal/Area
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