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RINGKASAN

Plastik dibuat untuk dapat menunjang berbagai aktivitas manusia. Maraknya
penggunaan plastik menyebabkan Indonesia dinyatakan sebagai kontributor sampah
plastik ke laut terbesar kedua di dunia. Jumlah plastik yang diperkirakan dapat
meningkat sepuluh kali lipat di tahun 2030 menjadi fokus permasalahan. Plastik dapat
terdegradasi menjadi berukuran mikro sehingga dapat dengan mudah tertelan oleh
organisme laut, termasuk kerang darah karena aktivitas filter feeding yang dimilikinya.
Hal ini dibuktikan oleh studi yang meneliti tentang paparan mikroplastik pada kerang
darah di Pantai Semarang. Hampir seluruh sampel kerang darah (97-100%)
mengandung mikroplastik. Namun sampai saat ini, belum ada evaluasi risiko yang valid
untuk asupan mikroplastik melalui konsumsi bahan pangan hasil laut. Hal tersebut
terkait dengan keragaman metode analisis mikroplastik yang belum terstandarisasi. Oleh
sebab itu, penelitian ini bertujuan untuk melakukan optimalisasi digesti jaringan kerang
darah dengan pelarut KOH 10%, mengembangkan standar internal untuk penjaminan
mutu analisis mikroplastik secara microscopy dan FTIR spectroscopy, serta
mengidentifikasi PSM dalam kerang darah. Penelitian diawali dengan pembelian kerang
darah dari 5 pedagang berbeda di Pasar Kobong Semarang. Dari setiap pedagang,
diambil 5 sampel yang ukurannya seragam secara acak dengan mengukur panjang
cangkang dan berat jaringan terlebih dahulu. Seluruh bahan cair dibuat pada hari
dilakukannya analisis dan harus disaring sebelum digunakan. Peralatan harus dibilas
dengan aquadest dan etanol 96%, sedangkan tempat kerja disemprot dengan etanol 96%
untuk mencegah kontaminasi. Pengukuran blanko (larutan dan udara) dilakukan
bersama dengan jalannya prosedur analisis. Reference material (PE, PP, PS, PVC)
diperoleh dari hasil ekstraksi microbeads serta gergaji gelas plastik, gabus, dan pipa
paralon. Sampel yang ditambahkan dengan standar internal didigesti dengan pelarut
KOH 10% 1:10 (w/v) pada suhu 50°C selama 24 jam. Sampel yang telah terdigesti
disaring dengan kertas saring Whatman No 540. Kertas saring direndam dalam 12 ml
larutan Nal 4,4 M untuk selanjutnya disonikasi, diagitasi, dan disentrifugasi hingga
mikroplastik terpisah dari sisa jaringan, lalu disaring kembali. Kertas saring disimpan
dalam cawan petri dan diamati dibawah mikroskop Olympus BX — 41 (40x, 100x).
Standar internal diambil dengan pinset untuk dikonfirmasi dengan instrumen micro-
FTIR. Hasil penelitian menunjukkan bahwa urutan recovery rate tertinggi hingga
terendah adalah standar internal PS>PVC>PP>PE. Tidak ada perubahan ukuran
(panjang, keliling, luas) yang signifikan pada standar internal akibat digesti, kecuali luas
PS. Standar internal juga tidak mengalami perubahan struktur kimia dilihat dari tingkat
kemiripan yang tinggi (> 800) dengan jenis polimernya. Bentuk PSM yang ditemukan
pada kerang darah adalah fragments, fibers, films dengan jumlah terbanyak (9-53
partikel/sampel) dan ukuran terpanjang (678,2-1069,9 um) adalah fibers.



SUMMARY

Plastics are manufactured to support human activities. The rise of plastic usage has led
Indonesia to be the second-largest contributor of plastic waste to the sea in the world.
The amount of plastic that is expected to increase tenfold in 2030 is the main problem.
Plastic can be degraded into micro-sized and be easily swallowed by marine organisms,
including blood cockle due to its filter-feeding activity. This is evidenced by study that
examined the exposure of microplastics in blood cockle on the coast of Semarang.
Almost the entire samples of blood cockles (97-100%) contain microplastics. But to
date, there has been no valid risk assesment for microplastics intake through seafood
consumption. This is related to various methods of microplastic analysis that have not
been standardized. Therefore, this research aimed to optimize the digestion of blood
cockle’s tissue with 10% KOH solution, to develop internal standards for quality
insurance by microscopy and FTIR spectroscopy analysis for microplastics, and to
identify PSM in blood cockle. The research was carried out by buying blood cockle
from 5 different sellers at Kobong Market, Semarang. Five samples with a uniform size
were taken randomly from each seller by measuring the length of the shells and the
weight of the tissues earlier.-Solutions were made on the day when the analysis was
held and must be filtered before usage. Equipments used were rinsed with aquadest and
96% ethanol, while the working spot must be sprayed with 96% ethanol to prevent
contamination. Measurement of blanks (solution and air) were carried out along the
analysis procedure. Reference materials (PE, PP, PS, PVC) were obtained from the
extracted microbeads and sawed plastic cups, corks, pipes. Internal standards were
added to samples, then both were digested with 10% KOH solution in a ratio of 1 : 10
(w/v) at 50°C for 24 hours. Samples that have been digested were filtered using
Whatman filter paper No. 540. The filter papers were soaked in 12 ml of 4.4 M Nal
solution, followed by sonication, agitation, and centrifugation until there were no
residues left, then filtered again. Filter papers were stored in petri dishes and observed
under an Olympus BX — 41 microscope (40x,100x). Internal standards were picked
using a tweezer to be then confirmed by micro-FTIR instrument. The results showed the
highest to lowest order of internal standards’ recovery rate was PS>PVC>PP>PE.
There were no significant changes in internal standards’ size (length, periphery, area)
because of digestion, except the area of PS. Internal standards also did not undergo any
changes in chemical structures seen from the high scores of similarity (= 800) with the
type of their polymers. The forms of PSM found in blood cockle were fragments, fibers,
films with the most forms (9-53 particles/sample) and the longest size (678.2-1069.9
um) were fibers.
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