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PENDAHULUAN

Istilah "plastik™ mencakup kelompok besar senyawa buatan yang terutama
dihasilkan melalui reaksi polimerisasi suatu monomer (- polimer; bisa
berasal dari sumber fosil maupun sumber alam (pati, minyak/lemak)

* Berbagai jenis polimer? .
* Polyethylene (PE) "o

« Polypropylene (PP) + Aditif .
+ Polyvinyl Chloride (PVC) e e abalian sifat tertenty

* Polyethylene Terephthalate (PET)
* Polystyrene (PS)
* Polyamides (PA)

polymer
* DIl
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PENDAHULUAN

Produksi plastik terus meningkat.

an Perikanan, 16 Mei 2023

PENDAHULUAN

Produksi plastik terus meningkat.

Glass Interiayer
PP ABS, PVC, PET
Ve {PP. ABS, PVC, PET)
Roof Up y (PP, PVC, PUR)

Dashboard
PP, ABS, PC)

Body (reinforced epoxy,
PPOPPE Alloys)

Lighting Wheel House
(PC, PMMA, Radiator Suppon
ABS, PET) (Phthalic acid resin)
Door Handles
(PA, ABS, PC/ABS)
Instrument Panel Bumper Fuel System
(PC/ABS, ABS) (PP, ABS, PC/PBT)) (HDPE. PA, PET, POM) Seating

(PUR, PP, ABS, PA)

Under the Hood
(PA. PP _PBT)
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PENDAHULUAN

Produksi plastik terus meningkat. - terutama untuk KEMASAN

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”. R = Ty
Pusat Pengendalian Mutu, Badan Karantina lkan, Pengendalian Mutu, Dan Keamanan Hasil Perikanan, Kementerian Kelautan Dan Perikanan, 16 Mei 2023 phariyadi@apps.ipb.ac.id

PENDAHULUAN

Pemakaian (Plastics Europe, 2018).

G

+ KEMASAN (sekitar 40 %)
* Konstruksi,

* Industri otomotif,

* Elektronik, dan

DIl ...barang keperluan RT
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PENDAHULUAN

Barang keperluan RT ? - produk plastik sekali pakai

TOP 10 SINGLE USE PLASTICS
(mostly used and thrown)

. Cotton bud sticks

. Cutlery, plates, straws and stirrers
. Balloons and sticks for balloons

. Food containers

. Cups for beverages

. Cigarette butts

. Plastic bags

. Packets and wrappers

. Wet wipes and sanitary items

CONOOOADWN-=-
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PENDAHULUAN

Produksi plastik terus meningkat.

+ 2018 saja > 360 juta ton
= Permintaan plastik tinggi > untuk berbagai aplikasi dalam
kehidupan sehari-hari
= > 480 Milyar air dalam botol plastik terjual pada 2018
- ~ 1 juta botol/menit

(https://www.visualcapitalist.com/the-future-of-the-worlds-plastic/)
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PROBLEMATIK PLASTIK

"Keunggulan™
= Biaya rendah (murah)
= Sifat fisiko-kimia "menguntungkan"
= Ringan tetapi kuat (& lentur)—> tahan thd tekanan fisik
= Sebagai kemasan:
- Memberikan “perlindungan” (thd uap air, oksigen,
cahaya, panas)
= DI

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”.

Pusat Pengendalian Mutu, Badan Karantina Ikan, Pengendalian Mutu, Dan Keamanan Hasil Perikanan, Kementerian Kelautan Dan Perikanan, 16 Mei 2023 phariyadi@apps.ipb.ac.id

PROBLEMATIK PLASTIK

##— Cigarette butt

+ Sulit terdegradasi fgg i

Leather
a

—
) ——
) Foamed plastic cup
Aluniniusm can g
80 t0 200 years
Pl
Hs ge
450 years
Disposable diaper Fishing net
450 years and fishing ine
600 years
— Glass bottle

1 million years

THE TIME IT TAKES

Plastik digunakan “sesaat” ... tetapi ... “sampahnya” bertahan selama beberapa dekade, berabad-abad, mungkin selamanya.
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PROBLEMATIK PLASTIK

"Kelemahan" :
« Sulit terdegradasi - ratusan tahun
untuk mengalami peruraian >
Sampah plastik?

« Bahan kimia (monomer, dll) >
larut/masuk ke dalam tanah dan

air ~ keamanan pangan

- dan kesehatan
+ Sisa-sisa (sampah) plastik tetap masyarakat
di lingkungan
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VISUAL CAPITALIST

PLASTIK
di DUNIA

https://www.visualcapitalist.com/the-future-of-the-worlds-

plastic/

THE FUTURE OF THE WORLD'’S

Plastic Waste

By 2050, it’s expected that roughly 12 billion tons of plastic
waste will end up in landfills or the natural environment.

8.53 billion metric tons

25.7%
RECYCLED

Contrary to popular belief, plastic
recycling isn't an endless loop—

12.39 billion metric tons

37.3%

INCINERATED

The environmental and health
impacts of waste incinerators vary,

depending on the type of emission

control technology used.

12.28 billion metric tons

37.0%
DISCARDED

Produced plastics aren't biodegradable—
however, exposure to the sun can break
them down into tiny pieces, or microplastics.

in fact, most plastics are only recycled
once or twice before they're discarded

These tiny pieces of plastic can be mistaken

for food by birds and aquatic life.
[ 9)

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”.
Pusat Pengendalian Mutu, Badan Karantina lkan, Pengendalian Mutu, Dan Keamanan Hasil Perikanan, Kementerian Kelautan Dan Perikanan, 16 Mei 2023

13

SAMPAH PLASTIK di INDONESIA
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SAMPAH PLASTIK di INDONESIA

Komposisi Timbulan Sampah di Indonesia Berdasarkan Jenisnya (2022) ‘v databoks

= B

Sisa Makanan

Plastik
Kayu/Ranting
Kertas/Karton
Logam

Kain

Karet/Kulit

https://databoks.katadata.co.id/datapublish/2023/03/09/ri-hasilkan-

19-juta-ton-timbulan-sampah-pada-2022-mayoritas-sisa-
0 5 10 15 20 25 30 35 40 4% makanan#:~:text=Berdasarkan%20jenisnya%2C%20mayoritas%20tim
bulan%20sampah,sampah%20logam%202%2C86%25.

Sampah jenis lainnya
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SAMPAH PLASTIK

10 Negara Teratas yang Melepaskan Plastik Terbanyak ke Laut (2021) -'|'|'|' databoks

= & ... 2 Akhirnya ke LAUT

e _Eﬁ.371 !"
e _”5'5”

Malaysia

Indonesia

Brasil

hingg j pah-pl

Vietnam
Bangladesh

Thailang
https://databoks.katadata.co.id/datapublish/2023/03/09/ri-hasilkan-

19-juta-ton-timbulan-sampah-pada-2022-mayoritas-sisa-
makanant#:~:text=Berdasarkan%20jenisnya%2C%20mayoritas%20tim
bulan%20sampah,sampah%20logam%202%2C86%25.

Nigeria

0 50 100 150 200 250 300 350 400
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SAMPAH PLASTIK

Plastic waste emitted to the ocean per capita, 2019

This is an annual estimate of plastic emissions. A country's total does not include the waste that is exported overseas and that

may be at higher risk of entering the ocean. | | A k h i rnya ke LAUT

Indonesia (2019):
0,21 kg/orang

Nodata Okg 0.01kg 003kg 0.1kg 0.3kg 1kg 3kg 10kg
I B

a2 |

https://ourworldindata.org/plastic-pollution
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DAMPAK SAMPAH PLASTIK
Pada lingkungan LAUT

Plastic products l i i
c produ N/ Sinar matahari

merusak dan

Plastic particles

usedin faclal soubs ah “melemahkan” bahan
. J—— R lastik
Laut Jawa Kian Tercemar Utiiidhet raye P

Sampah Plastik Rentan Termakan Ikan

BIAWAK,

g - Fragmentasi menjadi
potongan dan partikel
lebih kecil = f(paparan
UV, suhu, abrasi
- mekanis, oksidasi).

" [ sakarra. ko
stk &

- mencapai ukuran
mikrometer
(bahkan
nanometer).
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DAMPAK SAMPAH PLASTIK
Pada lingkungan LAUT

v Sinar matahari
merusak dan
“melemahkan” bahan

Kategori/ .
Klasifikasi Ukuran Beberapa publikasi/ plastik

potongan/ S Keterangan lain > Fragmentasi menjadi
partikel sampah tentang ukuran potongan dan partikel
plastik lebih kecil = f(paparan

UV, suhu, abrasi

Mega >1m - ‘ : '
Makro 25-1000 mm - mekanis, oksidasi).
Meso 5-25mm <25 mm - mencapai ukuran
i . i mikrometer
Mikro <5mm 0.33-1.00 mm (small microplastics), 1.01- (bahkan
4.75 (atau 5) mm (/arge microplastics) nanometer).
Nano <1um <100 nm

(1-100 nm)
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DAMPAK SAMPAH PLASTIK
Pada lingkungan LAUT

W Sinar matahari
merusak dan

==& .\ clemahkan” bahan

plastik

- > Fragmentasi menjadi
potongan dan partikel
lebih kecil = f(paparan
UV, suhu, abrasi
mekanis, oksidasi).

- mencapai ukuran
mikrometer
(bahkan
nanometer).

- masuk ke
rantai pangan

F —_— - s - =
= = ; e e =

https://www.scientificamerican.com/article/from-fish-to-humans-a-microplastic-invasion-may-be-taking-a-toll/
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MIKROPLASTIK

r_ -1 International Journal of P

. Environmental Research r\
WM und Public Health MD\",U
Review

Microplastics in Fish and Fishery Products and Risks for

Human Health: A Review
: Int. J. Environ. Res. Public Health 2023, 20, 789.
Leonardo Alberghini ', Alessandro Truant !, Serena Santonicola 20, Giampaolo Colavita > httDS'//dOi OI"E{/].O 3390/|jerph20010789

and Valerio Giaccone '"*

Hingga saat ini, mikroplastik telah ditemukan di berbagai pangan:

* Bir, air minum, madu, makanan laut, moluska kerang, gula, dan
garam dapur

+ Sebagian besar manusia menelan partikel mikroplastik (dan
bahkan nanoplastik) melalui pangan, terutama melalui konsumsi
ikan dan pangan laut lainnya

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”. 0
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MIKROPLASTIK

DEFINISI UMUM:
Mikroplastik: partikel plastic dengan ukuran <5 mm (pada dimensi
terpanjangnya).
* Ukuran yang memungkinkan partikel tertelan oleh banyak spesies
biota laut

EFSA (the European Food Safety Authority)” :

» Mikroplastik: sebagai campuran heterogen dari bahan atau partikel
plastic yang berbeda bentuk (fragmen, serat, spheroid, butiran,
pelet, serpihan, atau manik-manik) dengan ukuran antara 0,1 um
dan 5000 um (= 5 mm)

* Nanoplastik: mulai dari 0,001 um hingga 0,1 um.

*) EFSA Panel on Contaminants in the Food Chain (CONTAM). Presence of microplastics and nanoplastics in food, with particular focus on seafood. Efsa J. 2016, 14, e04501
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MIKROPLASTIK

DlBEDAKAN Scientific Aspects of Marine

Environmental Protection (GESAMP)
(http:/lwww.gesamp.org/publications/reports-and-studies-no-90)

SOURCES, FATE AND EFFECTS OF

* Mikroplastik Primer (primary microplastics): adalah
partikel plastik yang sengaja diproduksi dalam kisaran oo
ukuran kurang dari 5 mm (untuk keperluan rumah tangga
atau industri khusus).

* Mikroplastik Sekunder (secondary micropl/astics): adalah
produk fragmentasi dan/atau degradasi bahan plastik,
yang disebabkan oleh agen atmosfer.

Gr the Scientific Aspects of Marine Environment
Protection). Rep. Stud. GESAMP No. 90,96 p.

- Dominan

~68.500-275.000 ton mikroplastik sekunder/tahun
~90% dari 5 triliun unit sampah plastik yang mengambang di laut
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111913
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B PLOS | on

MIKROPLASTIK

RESEARCH ARTICLE
Plastic Pollution in the World’s Oceans:
More than 5 Trillion Plastic Pieces

Eriksen M, Lebreton LCM, Carson HS, Thiel M, Moore CJ, et al. (2014) Plastic Pollution in i i
the World's Oceans: More than 5 Trillion Plastic Pieces Weighing over 250,000 Tons Afloat WE|ghlng over 2 50’000 TOnS Aﬂoﬂt Clt Seﬂ

Marcus Eriksen'*, Laurent C. M. Lebreton®, Henry S. Carson®*, Martin Thiel*®7,
Charles J. Moore®, Jose C. Borerro®, Francois Galgani', Peter G. Ryan'!,
Julia Reisser'

Size class NP A sp ECELE Total

CrossMark

Count 0.33-1.00 mm 8.8 324 17.6 0.6 455 a5 183.0
1.01—4.75 mm 116.0 53.2 269 167 T49 14.6 302.0}
4. T5-200 mm 132 73 4.4 24 92 1.8 3a8.1
=200 mm 0.3 (53 o .05 L1573 004 o8
Totad 199.0 293.0 481 287 1300 24.T 528.0

Waight 0.33=1.00 mm 210 0.4 B85 AT 146 141 0.4
1.01=4.75 mm 100.0 224 168 1y 801 53.8 2B5.0
4.76-200 mm 102.0 452 17.8 124 B4.6 57.6 306.0
=200 mm T340 4ET.0 160.0 1000 4520 106.0 20280
pcke Liinaid e T 0] S S Ciividnd

Estimated fotal count {n = 10" plecas) and weight {g = 10" g; or g« 10" tons) of plastc in the Morth Pacific (WP}, Morth Atlantic [MA), South Pacdific {5F),
South Allantic (SA), Indian Ocean {I0), Medilerranean Sea (MED), and the global ocean (Total). Eslimates were calculated aRer comecting lor vertical
distribution of microplastics [27]

~ 68.500-275.000 ton mikroplastik sekunder/tahun
~90% dari 5 triliun unit sampah plastik yang mengambang di laut
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111913
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RISIKO BAHAYA MIKROPLASTIK pada PRODUK
PERIKANAN

* Risiko? Belum diketahui ...

* ... bidang penelitian
yang relatif baru, dan
saat ini masih terdapat
tingkat ketidakpastian
yang tinggi seputar
masalabh ini.

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”. R = Ty
Pusat Pengendalian Mutu, Badan Karantina Ikan, Pengendalian Mutu, Dan Keamanan Hasil Perikanan, Kementerian Kelautan Dan Perikanan, 16 Mei 2023 phariyadi@apps.ipb.ac.id

RISIKO BAHAYA MIKROPLASTIK pada PRODUK
PERIKANAN

* Risiko? Belum diketahui ...

* Tetapi ada
kekhawatiran!!

« Bahan kimia
berbahaya yang
terlepas dari plastik?

* Mikroplastik ~ sebagai
penyerap racun

» Konsentrasi polutan
beracun pada
manusia lebih tinggi
dari pada ikan.

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”. R = Y
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ANALISIS RISIKO BAHAYA MIKROPLASTIK pada
PRODUK PERIKANAN
Kerangka:

Berbasis
sains/bukti:
Regulasi dan
Data analisis: tindakan
I\bllen.nber!kan _pengendalian
asis sains/ \

bukti ilmiah /4

- Saran
sebagai ‘
hasil kajian &
rujukan ilmiah - "

- Untuk KOMUNIKASI RISIKO

Manejer (Risk Communication)
Risiko

Komunikasi, dialog, konsultasi dengan SEMUA stakeholders

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”. 0
Pusat Pengendalian Mutu, Badan Karantina Ikan, Pengendalian Mutu, Dan Keamanan Hasil Perikanan, Kementerian Kelautan Dan Perikanan, 16 Mei 2023 phariyadi@apps.ipb.ac.id

KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

Empat (4) tahap pekerjaan Kajian Risiko

| -
-

=l
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

Risiko = f(bahaya dan paparan atau exposure)
Bahaya = mikroplastik
Banyak yang belum diketahui:

* Potensi mikroplastik menyebabkan pengaruh merugikan thd kesehatan
(dan melalui mekanisme apa/bagaimana?)

» Tingkat paparan (yaitu jumlah mikroplastik yang terdeteksi di
lingkungan, termasuk dalam organisme hidup) dan pengaruhnya
(identifikasi hubungan dosis-respons dan tingkat ambang batas).

Kajian risiko mikroplastik > masih dalam tahap karakterisasi
bahaya

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”.
Pusat Pengendalian Mutu, Badan Karantina lkan, Pengendalian Mutu, Dan Keamanan Hasil Perikanan, Kementerian Kelautan Dan Perikanan, 16 Mei 2023
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya:

Apa pengaruh merugikan thd kesehatan yang ditimbulkan
mikroplastik?

- Deskripsi hubungan antara tingkat “bahaya” (mikroplastik)

yang dikonsumsi (dosis) dan tingkat keparahan pengaruh
merugikan thd kesehatan thd manusia (respons)

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”.
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~ karakterisasi bahaya:

KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

anchovy

Marine species Location Date of Purpose of study Details of ingestion Reported Reference
study impact of
ingestion
South Pacific Ocean
Mean mass of plastic per bird was
Ardenna tenuirostris™,  Phillip Island, April = M Opportunistic sampling of 67 dead, 113 £8.2 mg (not certain that all was
Short-tailed shear- Victoria, 2510 ® beach cast chicks analysed for microplastic). No relationship identified ~ None identified  Carey 2011
water Australia stomach content and body condition between plastic mass or number of par-
ticles found and fat scores
All 145 scats contained at least 1 plas-
. _— . tic particle. Majority 3-5 mm length. .
e ppornisio samplg of e for i e ht ey woremotod Mot imestiated So0n %
! P P via predation of Electrona subaspera by
the fur seals
Indian Ocean
Stolephorus commer- " . . N . .
s 3 " August Targetted sampling as part of a 6/16 individuals had microplastic parti- " . Kripa et al.
sonnij Commerson's  Kefala, India 2013 larger study into mud banks cles in their gut Notivestigated 2014

2Ardenna tenuirostris - formerly known as Puffinus tenuirostris

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perika

n (SJMKHP) Tahun 2023".
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~ karakterisasi bahaya

Beberapa studi Jaboratorium tentang
pengaruh paparan mikroplastik pada
organisme laut

EFSA on Analysis method's

* Limited, but no harmonised
method’s available for the analysis
of microplastics in food

»  No methods available for the
detection of nanoplastics in food

KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

Marine species

Plastic particle exposure and effect

Reference

Blue mussel M. edulis
to crab C. maenas

Transition 0.5 um PS from mussel to crab by trophic transfer

Farrell & Nelson 2013

Blue mussel Translocation to hemolymph of mussel after ingestion; 3-9.6 Browne et al. 2008; von
M. edulis pm, into blood cells including macrophages 0-80 um. Moos et al. 2012; Héher
2 et al. 2012; von Moos et
Transfer into cells al. 2012
Blue mussel Exposure to 10, 30 90 pm MPs Van Cauwenberghe et al.
M. edulis o ) 2012b, 2013a
Indications for selective uptake of 10 pm MPs.
Reduced clearance rate
Zi & is integer Setéld et al. 2014
mysid shrimp . .
Ingestion, trophic transfer of fluorescent 10 pm PS from zoo-
plankton to mesozooplankton
Trophic transfer
Shore crab Uptake via gills of 8-10 ym PS and ingestion. Hart 1991

Carcinus maenas

Retention in foregut
Watts et al. 2014
Echinoderm larvae

Active capture and ingestion, 20 pm

Lancet fish

Polystyrene beads 0.05-25 pm
Unrestricted intake of polystyrene beads, max 100 pm

Ruppert et al. 2000

copepod

Centropages typicus

Microbeads 10-70 pm, selective ingestion of 59-65 pm

Wilson 1973

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJIMKHP) Tahun 2023”.
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya
EFSA (2016)

Microplastics toxicity

* Microplastics are vectors of chemical and metal contamination
» Additives E.g. phthalates, BPA
» Persistent Organic Pollutantsk.g. PCBs, PAHs
* MetalsCadmium, copper

+ Although some information is available on the main plastic additives and contaminants
adsorbed to microplastics, data on other chemical contaminants are lacking.

+ Conservative estimates indicate that the presence of microplastics in seafood would
have a small effect on the overall exposure to additives or contaminant

* Microplastics are vectors of microbiological contamination

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”. R = Ty
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya
EFSA (2016)
Microplastics toxicity

» There is a lack of information on the fate of microplastics in the
gastrointestinal (Gl) tract.

+ Some available toxicokinetic data for absorption and distribution
but no information on metabolism and excretion.

* Lack of knowledge about the local effects of microplastics in the
Gl tract, including microbiota.

+ Toxicological data on the effects of microplastics essentially
lacking for human risk assessment.

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”.
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya conclusion:

e Occurrence, toxicity and toxicokinetic data are
missing for MNPs for a human risk assessment

e The EFSA statement lists the data gaps, which need
to be filled to allow a human risk assessment.

Health risks:
+ The toxicity and ease with which microplastics cross biological barriers is
expected to increase with decreasing size

+ At present there is no evidence of a widespread risk to humans
* There are significant grounds for concern

+ Better understanding is needed on the effects of different concentrations,
compositions, sizes and shapes of MNP on ecosystems and humans

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”.
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya - ilustrasi (In principles)

Studi Toksikologi

Karakterisasi
“Dose-Response”

t
i
5
&
&
* Include lifetime feeding and multigenerational
studies 2 evidences on how the substance ) X
(additive or contaminant) is handled by the . 10 100 g
body 2 to assess any possible harmful effects Diose (ki body weight) =
of the substance or its derivatives.
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.
~ karakterisasi bahaya - ilustrasi (In principles)

Studi Toksikologi
Karakterisasi
“Dose-Response”

Penentuan t
NOAEL @
&
« Determination of the "No Observed Adverse Effect
Level" (NOAEL) NOREL
*  NOAEL = the highest dietary level of an substance at I
which no adverse effects were observed in the : " 1;] »
studies and it is expressed in milligrams of the
additive per kilogram of bodyweight per day (mg/kg Dose (mg/kg body weight) —

bodyweight/day)
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.
~ karakterisasi bahaya - ilustrasi (In principles)

Studi Toksikologi
Karakterisasi
“Dose-Response”

Intraspecies
variation

Interspecies

variation
Penentuan

NOAEL

a— 0 —= — 10 —

Penentuan
TDI

Response —+

NOAEL
TDI >The NOAEL is then divided by a safety factor |
-> By 10, for interspecies variation e ® ®
-> By another 10, for intraspecies variation ) 10 100 i
> fg;;/;s in a 100 factor as margin of T

- TDI = NOAEL/100
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya - ilustrasi (In principles)

Studi Toksikologi 1
Karakterisasi
“Dose-Response”

Intraspecies
variation

Interspecies

variation
Penentuan

NOAEL

a— 0 —= — 10 —

Penentuan
TDI

TDI (Tolerable Daily Intake) = Jumlah kontaminan yang
dianggap aman terkonsumsi setiap hari selama hidup tanpa
adanya pengaruh negatif thd kesehatan yang terobservasi
= Ditentukan oleh Badan Otoritas Keamanan Pangan

= Global (Codex) > JECFA

Response —+

ADI
|

@
1 10 100
Dose (mg/kg body weight) -
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.
~ karakterisasi bahaya - ilustrasi (In principles)

Studi Toksikologi
Karakterisasi
“Dose-Response”

Catatan:
Penentuan ) .
NOAEL * Konsep ADI/TDI diperkenalkan oleh Joint (FAO/WHO)
Expert Committee on Food Additives (JECFA) pada tahun
Penentuan 1961
TDI - The TDI is the amount of a food contaminants,
) ) expressed on a body weight basis (in mg/kg
TDI (Tolerable Daily Intake) = Jumlah (kontaminan) yang . . .

) R ) : body weight/day), that may be ingested daily
dianggap aman untuk terkonsumsi setiap hari selama hidup lifeti ith iable health risk
tanpa adanya pengaruh negatif thd Kesehatan yang over a lifetime without appreciable health risk.
terobservasi

= Ditentukan oleh Badan Otoritas Keamanan Pangan
= Global (Codex) > JECFA):
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya - ilustrasi (In principles)

Despite the increased interest in this topic, there are still many knowledge gaps
related to consuming micro- and nanoplastics and their effects on the gut microbiome
and human health. For example, there are questions concerning the gut microbiome’s
sensitivity to chronic exposure to microplastics and low concentrations of chemical
residues, and whether microbial disturbances lead to short and long-term effects
on human health. Work to characterize the risks® posed by microplastics and
nanoplastics is ongoing. Currently, there are no recognized health-based guidance
values* for microplastics (e.g. acceptable daily intake [ADI], tolerable daily intake
[TDI], acute reference dose [ARfD]). These are reference values determined for
different chemical residues (e.g. pollutants, pesticides), below which there is no

appreciable risk for human health (FAO and WHO, 2009),|

FAO. 2023. 7he impact of microplastics on the gut microbiome and health — A food safety perspective. Food Safety and Quality Series, No. 21. Rome.
https://doi.org/10.4060/cc5294en
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya - ilustrasi (In principles)

kecuali: TDI untuk Additif

ADDITIVE | 1] | REFERENCE
Bisphenol A (BPA) 4 ng/kg of body weight/day EFSA, 2015
Nonylphenol (NP) 5 pg/kg of body weight/day Nielsen et al., 2000

Di-n-butyl phthalate (DBP), Butyl-benzyl-phthalate (BBP), Di(2-ethylhexyl) | 50 pg/kg of body weight/day Silano ef af,, 2019
phthalate (DEHP) and Di-isononylphthalate (DINP)

DIDP 150 pg/kg of body weight/day | Silano et al, 2019
Di(2-ethylhexyl)adipate (DEHA) 0.3 mg/kg of body weight/day | EFSA, 2005
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan - ilustrasi (In principles)

Studi Toksikologi
Karakterisasi
“Dose-Response”

Kajian Paparan
(Exposure Study)

Penentuan
NOAEL

Perkiraan Kisaran/
Distribusi Asupan

(EDI: Estimated Daily intake)

Penentuan
TDI

—>Kajian paparan:
- Berapa kandungan kontaminan pada
produk perikanan
-> Berapa (jumlah,frekuensi) konsumsi
produk tersebut
- EDI
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan - Karakterisasi Risiko

Studi Toksikologi
Karakterisasi
“Dose-Response”

Kajian Paparan
(Exposure Study)

Penentuan
NOAEL

Perkiraan Kisaran/
Distribusi Asupan
(EDI: Estimated Daily intake)

Penentuan KARAKTERISASI RISIKO
TDI ((z1))

HI = Hazard (Effect) Index?
- HI = TDI/EDI .

€

HI > 1: Terdapat risiko pengaruh merugikan thd
kesehatan yang nyata

HI <1: TIDAK Terdapat risiko pengaruh
merugikan thd kesehatan > Risk is negligible

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SJMKHP) Tahun 2023”.
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan > Karakterisasi Risiko

To summarize, migration of plastic monomers, oligomers, additives and NIAS is

likely to occur, and concentrations will depend on the polymer’s characteristics,
contact and storage times, food composition, and food-packaging interactions.
In spite of this, no significant concerns are expected to arise from the results presented
in the majority of studies, which have indicated chemical diffusions into food lower
TR than the chemicals’ TDI. Accordingly, the potential migration of such components
IN FOOD COMMODITIES . . . . " v &
from microplastics in food may be of even less concern. This notwithstanding, it is

important to highlight the current knowledge on the occurrence of (micro)plastic

FAO, 2022 components in food commodities to guide research and regulatory efforts.
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan - Karakterisasi Risiko

SPECIES SAMPLE NUMBER ‘ PARTICLE AMOUNT ‘ SAMPLING ‘ SHAPE PARTICLE SIZE LOCATION

POLYMERS REFERENCE

5 mesapelagic and 1 epipelagic fish species 67 1-83 MP/fish (2.1 = 5.78 MPfish) Wanta trawl 1-279 mm North Paciic | Boerger et al.
fishing line, Central Gyre | 2010
ropes.
10 species.of fish (5 pelagic, 5 demersall 504 1-15 MPifish (1.90 +0.10 ems/fish) Standard haul tawl | Fibres 013mm-143 | P, LOPE.Ps. Lusher 2t ai. 2013
fragments; beads | m RY, PEST ch
” Mussel farm, Particles Hor Van Cauwenberghe
2l supermarket Al and lanssen. 2014
4 oction at low | Fibres. He nd, | Mathalon and Hil
tide. grocery store Moy 2014
Canada
26 species of commercial fish %3 Steen trawiers. Fibres, fragments | 0217481 mm | Alkyd resin, PE. | Portuguese | Meves et al, 2015
PRRY.PAG, | const
PEST, actylic
9 species of commecial bivalves 144 fibres 5 ym-5 mm PEPELPA | Coastalwaters | Lietal, 2015
Iragments of China
pellets
Indonesia: 11 fish species 152 s Fish markets, fishers | Fibres; indonesiz: 35 Solawesi Rochman ef al.
merica: 12 fish species and n of America: 0- ruw fish fragments, (Indanesia) 2015
0-2 M9/ oyste 4 WPrind) films, foams,
Styroloan,
monofilaments. of Amenica)
Crangon crangon 8 068 0.5 MP/ g ww Max. 1.92 & 061 Shrimp tawl and. | Fibres, granules 00 Channel area | Devriese ef al
MPig ww 1.23 = 0.98 WP/ind beam traw! net films. : n | 2005
FAO, 2022
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pada PRODUK PERIKANAN.
. . .o . . ¢ o
~ karakterisasi bahaya + Kajian paparan - Karakterisasi Risiko
‘ SAMPLING ‘ SHAPE ‘ ICLE SIZE POLYME ‘ LOCATION ‘ REFERENCE
modiolas . Scaba diving Fibres >2mm PET, PEST. goly Catarino ef af.
% collec o ide (sthenurethane) M08
Wytulus spp.
Mytilus galloprovineialis 6l 0,04 0,09-0.34 2 0.33 MP/g W Hand coliection, Fibres, particles Europe Vandermesrsch of
Mytilus edulis (0.13 £ 0.14 items/g wa) department stores 4l 2015
Pyropia spp. Local markets Packaged PEST, RY, PF, China local Lot at, 2020
01497 mm | PACP marhets.
Processed Yllow Sea
007-474 mm
Mytilus edulis 162 07-29MP/gww Collection from the | Fibres, fragments | 8ym—47mm | PEST, PP, United L Lietal, 2018
1.1-6.4 NPfind coast FE. RY Kingdom
Mollus surmuletus 417 0.0420.04-1,07:40.26 P/ ind Bottomtrawland | Filaments PET, CF. Westem omar ot al, 2017
trammel polyacrylate | Mediterranean
Ammadytes personatus 34 1-8MP/fish 5-27 WP/tish Collected from Fibes 0,75mm- PEST, acrlle, | British Hiptrer et al. 2018
Clupea pallasit 205 thinoeceros aukiets 1424mm RY, PF, PA Columbia,
MICROPLASTICS cotton, wool | Canada. and
1 F00b COMNODITES Woshngtn
chebbd ad State, United
States of
America
Mytlus edulis 30musselg2S sites | 1.52-5.36 MP/gww Tweezers at low tige | Fibres, 0251 mm PETPERY, | Coastal waters | Quet at, 2018
Perma viridis 0.17-8.22 M/ind fragments, beads PVC, BP of China
10 spcies of mesapalagic fish 761 0-4 MP/fish Pelagic midwater | Fibres, fragments | 05117 mm wa Northeast Lusher et af, 2016
122054 MPAlsh tiawling Aiantic Ocean
FAO 2022 Myt spp. 3 0-6.9 WPrind Hand collection, Fibres, 70-3 70 pm PET, PP, PE, Ph, | Nonway Beite ot al, 2018
’ (1.5:= 23 WPrind) snorkeling, metal | tragments, fims. ‘epany resin,
0-7.9 MP/g wa rake wilh et feams PAC, PAN, S
(0.97 + 261 MP/g van) . soprene
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan - Karakterisasi Risiko

‘ SAMPUNG

POLYME REFERENCE

‘ LOCATION

Crassosiiea gigss 10- 2.35:21.39 WE/g ww Putchased from Fibres, 203-48072ym | CRPEPEL | Chinese Teng ¢t al, 2019
Crassastzea angulate 03- 9,08:25,70 MP/ind tarms fragments, fims, PR PAPS PC, | coastline
Crassostiaa hanghengensis Ttal mean pellets e
Crassosieea sikamea 2.93 WPiind
0562 MPig wet
Metapenacus dobsoni 50 Putchased trom Fragments, PR PE.PS Kerala, India
Fannerapenaens indicas 50 harbours fibres, sheets
Portunus pelagicus 0 WPrind
0.003 = 0.01 MP/g ww
Uroteuthis (Photolaligo) dvvaucelii 50 018 = 0.48 WP MP/ind
0.008 = 0.02 MPrg wir
Temualosa itisha 12 2.1+ 081 MP/ind Fibre <100-1000pm | nia PersianGuil | Abmadi tal,
= 0.13 MP/g muscle 22
Penasus indicus 1 0.75. 0.5 MP/ind
011+ 0.07 W
Macelliceghala affinis 151
Penaeus semisulcatus 102
MICROPLASTICS 3 ish species (Cyprious carpio, Mugil cephalus, 128 Fishers, beam traml | Fibre Fragments 36 Plastic Estuaryof the | Guithermina ef af,
IN FOOD COMMODITIES Platichthys fesus) polymers were | Minha River 2021
denified
0320 Ter:mwvl (mast common:
0.6+ 1.2 MP/ind(muscle) Rayon, PE,
0.3 0.3 MP/g (Gastiaintestinal tract) 0.6 PES, PP,
+ 1.5 MPig (gills) polyacnylate,
0.722.0MP/g (v} cellulose
0.0 0.2 WP/g(muscle) putchased from aetate)
Sardina pilchardas 30 063 110 Ml"m-l rypermat Fibre Fragmens | 54-765 ym PP PE Worth Adviatic | Mistr et al, 2022
FAO, 2022 ’ , . ‘ 5
Engrauls encrasicolvs 10

o s
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan > Karakterisasi Risiko

* The routes of human exposure for microplastics are oral
(ingestion through food), dermal (skin contact) and inhalation

+ Estimated annual amount of microplastics ingested through
food may be as high as 52 000 MP/year.

* Up to 121 000 MP/year when inhalation is considered.

» Oral exposure may be higher in places where fish and shellfish

A consumption is high

I F00h CoMOOITEs « Further contribution to dietary exposure comes from household

dust settling on food; they concluded that this was potentially

much greater (up to 68 415 MP/year) than exposure from the

FAO, 2022 consumption of contaminated mussel tissues (4 620 MP/year).
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan > Karakterisasi Risiko

» Studies on dietary exposure to chemical substances from
microplastics contained in seafood (EFSA, 2016; FAO, 2017).

* Focused on the consumption of mussels (225 g) as these
organisms are eaten with their viscera, where an
accumulation of microplastics is expected.

| i - Worst-case scenario: Overall contribution of microplastics as

WIGROPLASTICS part of human exposure to environmental contaminants and

ATOUDHFE REVIE additives can be considered negligible.

* Nevertheless, it should be stressed that such a conclusion is
valid only within the limits of the assumptions and limited data
used.

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SIMKHP) Tahun 2023".
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KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK
pada PRODUK PERIKANAN.

~ karakterisasi bahaya + Kajian paparan > Karakterisasi Risiko

The human body is expected to eliminate more than 90 percent of micro- and
nanoplastics ingested (EFSA, 2016). For example, Schwabl ez al. (2019) found
microplastics ranging in size from 50 to 500 pm in all human stool samples from
eight volunteers, suggesting the oral ingestion and eventual elimination of (some of)
the particles. The fate of microplastics in the gastrointestinal tract requires further
investigation. When inhaled, microplastics are most likely eliminated from the upper
airways and alveoli through mucociliary clearance or macrophages, respectively
FAO, 2022  (Wright and Kelly, 2017).

Disampaikan pada “Temu Teknis Pengendalian Sistem Jaminan Mutu dan Keamanan Hasil Perikanan (SIMKHP) Tahun 2023". O =S,
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MANAJEMAN RISIKO (Risk Management)
MIKROPLASTIK pada PRODUK PERIKANAN.

Berbasis
KAJIAN RISIKO (Risk Assessmenf) MIKROPLASTIK Regulasi dan
pada PRODUK PERIKANAN. tindakan
~ karakterisasi bahaya + Kajian paparan - ilustrasi (In principles) .
Studi Toksikologi pengendallan
_Karakterisasi g ‘E?f&ffzi::c" MANAJEMEN
Dose-Response’ R|S| Ko
PeNng;‘\‘;En Perkiraan Kisaran/ (RiSk
Penentuan ASIRISIK( Distribusi Asupan Managemenﬂ

TDI EZDI: Estmaied Doty tataks)

*+ Penentuan

HI = Hazard (Effect) Index?
> HI = TDVEDI Batas
A Torcapatrisha pemgaruh sdanya BAHATA (754 Maksimum

mikroplastik ?

* Review/update
EDI

hasil kajian &
rujukan ilmiah
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|
MANAJEMAN RISIKO (Risk Management) -- EU
Berbasis
Regulatory framework sains/bukti:
contaminants in food Regulasi dan
tindakan
e Council Regulation (EEC) No 315/93 engendalian
o Food containing a contaminant in an amount, which is unacceptable from the MANAJEMEN p g
public health viewpoint, shall not be placed on the market.
o Contaminant levels shall be kept as low as can reasonably be achieved by RISIKO
following good practices at all the stages (Risk
o In order to protect public health the Commission may where necessary Management)
establish the maximum tolerances for specific contaminants. e Penentuan
« Commission Regulation (EC) 1881/2006 Batas
o Establishes maximum levels for certain contaminants in food Maksimum
= MLs can be established when evidence becomes available, mikroplastik ?
which indicates a risk to human health * Review/update
= MLs are established on the basis of occurrence data EDI
according to the ALARA principle
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MANAJ EMAN RISIKO (Risk Management) -- EU

Eurapean
Commission

| * Regulatory measures for MNPs in food can only be
considered when there is evidence that micro- and
nanoplastics in food could cause risks to human health:

o Occurence data
« Limited data available for some foods and drinking water, more data are needed
o Exposure assessment
» Rough estimates, suggest an intake up to the weight of 1 credit card in microplastics each week.
« More refined estimates are needed
o Risks for human health ??7?
+ Chemical risks caused by absorbed chemicals
+ Microbiological risks caused by absorbed microorganisms
« Risks caused by the particles themselves???

e Despite of the public concerns, it would be preliminary to
regulate MNPs in food.
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MANAJEMAN RISIKO (Risk Management) -- EU

—

e Top priority should be:
o To harmonise the definition of micro- and nanoplastics
o To develop validated analytical and sampling methods
o To harmonise method requirements

e Once the methods are available, work kan be started on
Toxicological and toxico-kinetic studies

Gathering occurence data in food

Identifying sources of MNPs in food

Develoment of good practices to mitigate MNPs in food.

0 9 9 ©
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MANAJEMAN RISIKO (Risk Management) -- EU

| « Precautionary measures

( o The precautionary principle may be invoked when there is uncertainty on the
risk to human health or the environment of a product or substance
o Growing evidence of hazards and long-term persistence justify measures to
prevent the release and formation on MNPs in the environment
+ Limit unnecessary use of plastics
+ Restrict intentional use of microplastics
+ Prevent formation MNPs in life cycle of plastics
+ Avoid release of MNPs in the environment
« Mitigate and control from source to sink

» Recommendations

o Fill knowledge gaps regarding the presence, concentration and behavior of MNP pollution

o Equip policy makers with the necessary knowledge to take preventive or risk-mitigating
measures in case of scientific evidence of human and/or ecological health risks.
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CLASSIFICATION OF MICROPLASTICS

produced by
the unintentional discharge of transitional

SOURCES plastic feedstock.

a) Domestic
+ Cosmetics
» Washing of

fragments which
are produced by fragmentation of larger

clothes plastic trash.

« Use in toothpastes
« Household wastes

b) Industrial
« Construction
* Recycling

¢) Coastal

« Fishing activities
including plastic
gears, nets

CONTROL MEASURES

MANAJEMAN RISIKO (R/isk Management)
MIKROPLASTIK pada PRODUK PERIKANAN.

MARINE BIOTA
AFFECTED

a) Corals

b) Phytoplanktons

) Zooplanktons

d) Benthic organisms

e) Fish

) Sea birds

g) Large marine
animals which
includes whales,
dolphins, seals,
and polar bears

« Shipping litter

Mengadopsi aturan dan kebijakan memantau penggunaan sampah plastik

¢« Membangun sistem pengumpulan dan penanganan sampah yg Ibh baik

* Perlu kebijakan penggunaan plastik ( ~ pelarangan SUPs?, pengenaan pajak pada penggunaan plastik?)

« Pelarangan microbeads pada produk perawatan pribadi & tekstil?

* Mengembangkan peraturan untuk industri plastik > penggunaan plastik bahan persisten dan beracun

« Pendidikan - literasi masyarakat tentang efek berbahaya dari sampah plastic

« Penelitian (survey) MP (jenis, bentuk, ukuran, dll) pada produk perikanan (cara konsumsi?) > profile risiko
« Prioritasi berdasarkan risiko (EU = PE, PP, PS) pada produk perikanan tertentu
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ANALISIS RISIKO BAHAYA MIKROPLASTIK pada
PRODUK PERIKANAN
Kerangka (internasional):

Berbasis
sains/bukti:
Data analisis: Regulasi dan
Memberikan tindakan
basis sains/ pengendalian
bukti ilmiah
- Saran
sebagai

hasil kajian & * Penentuan

rujukan ilmiah Batas:

= Untuk KOMUNIKASI RISIKO Maksimum
Mane]er (Rl'sk 00mmu”icatio”) mlkroplastlk ?
Risiko

Komunikasi, dialog, konsultasi dengan SEMUA stakeholders
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REFERENSI

United Nations.

MICROPLASTICS
IN'FOOD COMMODITIES

A FOOD SAFETY PERSPECTIVE

Garrido Gamarro, E. & Costanzo, V. 2022.
Microplastics in food commodities — A food safety
review on human exposure through dietary sources.

FAO. 2023. The impact of microplastics on the
gut microbiome and health — A food safety
perspective. Food Safety and Quality Series, No.

Food Safety and Quality Series No. 18. Rome, FAO. 21. Rome. https://doi.org/10.4060/cc5294en
https://doi.org/10.4060/cc2392en
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