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RINGKASAN

Indonesia merupakan negara kedua di dunia sebagai penyumbang sampah plastik terbesar
di lautan. Limbah plastik yang terdapat di lautan lama kelamaan akan terurai menjadi
ukuran yang lebih kecil hingga berukuran mikroskopik. Plastik yang memiliki ukuran 1-
5000 um disebut sebagai mikroplastik. Mikroplastik telah menjadi kontaminan baru pada
seafood. Banyak penelitian terkait mikroplastik pada seafood, namun belum ada metode
standar penentuan mikroplastik mulai dari tahapan pengambilan sampel, ekstraksi,
purifikasi, observasi, hingga identifikasi. Keterbatasan ini membuat penelitian
mikroplastik sulit untuk dibandingkan satu sama lain. Salah satu metode ekstraksi
mikroplastik adalah digesti jaringan seafood dengan KOH 10%. Penggunaan KOH efektif
secara waktu dan biaya dalam proses digesti dan tidak mempengaruhi integritas polimer
plastik. Identifikasi polimer plastik dilakukan dengan analisis menggunakan FTIR yang
menghasilkan spektra dan skor kesamaan terhadap standar yang ada. Tujuan penelitian
ini adalah melakukan optimasi digesti KOH 10% untuk udang putih dan mengamati
dampak digesti KOH 10% terhadap ukuran, bentuk, dan keutuhan standar internal
mikroplastik. Penelitian diawali dengan pembelian 1 kg udang putih dari Pasar Kobong
Semarang lalu dipilih sebanyak 5 sampel udang putih yang ukurannya seragam.
Pembelian dilakukan sebanyak 5 ulangan dan sampel dibeli sehari sebelum digesti
dilakukan. Penambahan standar internal mikroplastik (PE, PP, PS, dan PVC) dilakukan
untuk melihat efektivitas digesti dengan KOH 10% terhadap standar internal. Sebelum
digesti, dilakukan penjaminan mutu analisis untuk meminimalkan terjadinya kontaminasi
pada sampel. Preparasi sampel udang putih dilakukan dengan pengukuran panjang dan
berat udang putih. Optimasi digesti udang putih dengan KOH 10% dilakukan pada suhu
40°C, 50°C, dan 60°C. Hasil pendahuluan menunjukkan bahwa digesti dengan KOH 10%
pada 50°C dan 60°C selama 7 hari menghasilkan digesti yang lebih jernih. Destruksi pada
PS dengan KOH 10% juga dilakukan untuk melihat perubahan yang terjadi pada PS
setelah destruksi. Penelitian utama dilakukan dengan penambahan standar internal
mikroplastik (PE, PP, PS, dan PVC) pada digesti udang putih dengan KOH 10% pada
50°C. Jumlah standar internal yang ditambahkan adalah 10 partikel masing-masing
sebanyak 5 ulangan, yang sebelumnya telah diukur panjang, keliling, dan luasnya. Proses
digesti berlangsung selama 12 hari dengan hasil kulit luar udang putih tidak dapat
terdigesti. Sampel hasil digesti disaring menggunakan Whatman no 540 dengan ukuran
pori 8 um, lalu dilakukan pemisahan polimer plastik dengan Nal 4,4 M. Kertas saring lalu
disonikasi, diagitasi, dan disentrifugasi sebanyak 2 kali untuk memastikan polimer plastik
terpisah dan didapatkan tanpa adanya materi organik. Sampel disaring kembali lalu
disimpan pada cawan petri dan diobservasi menggunakan mikroskop. Observasi meliputi
pengukuran standar internal dan penentuan particle suspected as microplastic (PSM).
Setelah diobservasi, standar internal diidentifikasi skor kemiripannya dengan standar
menggunakan FTIR. Hasil %recovery PE, PP, PS, dan PVC berturut-turut yaitu 24%,
52%, 76%, dan 100%. Digesti udang putih dengan KOH 10% optimal pada 50°C dan
60°C walaupun masih menyisakan kitin. Hasil digesti dengan KOH 10% tidak
menyebabkan perubahan ukuran dan bentuk standar internal mikroplastik. PSM
berbentuk fragmen dan fiber ditemukan pada sampel udang putih dan blanko. Skor
kemiripan standar internal pada identifikasi dengan FTIR melebihi 60% sehingga digesti
KOH 10% pada 50°C tidak merusak integritas polimer standar internal mikroplastik.
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SUMMARY

Indonesia is the second country in the world as the largest contributor to plastic waste in
the ocean. Plastic waste found in the oceans will eventually break down into smaller sizes
up to microscopic size. Plastics that have a size of 1-5000 um are referred to as
microplastics. Microplastic has become a new contaminant in seafood. Many studies
related to microplastic on seafood, but there is no standard method for determining
microplastic starting from the stages of sampling, extraction, purification, observation,
until identification. This limitation makes microplastic research difficult to compare with
one another. One method of microplastic extraction is the digestion of seafood tissue with
10% KOH. The use of KOH is time and cost-effective in the digestion process and does
not affect the integrity of plastic polymers. Identification of plastic polymers was carried
out by analysis using FTIR which produced spectra and similarity scores to existing
standards. The purpose of this study is to optimize the 10% KOH digestion for white
shrimp and to observe the impact of the 10% KOH digestion on the size, shape, and
integrity of internal standard of microplastic. This study began with the purchase of 1 kg
white shrimp from Pasar Kobong in Semarang, then 5 samples were selected uniformly
by size. Purchases were made in 5 replications and samples were purchased the day
before digestion were started. The addition of internal standard of microplastic (PE, PP,
PS, and PVC) was carried out to see the effectiveness of digestion with 10% KOH on
microplastic polymers. Before digestion, the analysis of quality-assurance was carried
out to minimize the contamination in the sample. White shrimp sample preparation was
done by measuring the length and weight of the shrimps. Optimization of white shrimp
digestion with 10% KOH was carried out at 40°C, 50°C and 60°C. Preliminary results
showed that digestion with 10% KOH at 50°C and 60°C for 7 days produced a clearer
digestion result. Destruction of PS with 10% KOH was also carried out to see the changes
that occurred in PS after destruction. The main research was carried out by the addition
of internal standard of microplastic (PE, PP, PS, and PVC) in the process of white shrimp
digestion with 10% KOH at 50°C. The number of internal standards added was 10
particles of 5 replications each, which had been measured in length, circumference, and
area. The digestion process lasted for 12 days with the results of the outer shell of white
shrimp was not digested completely. The digested sample was filtered using Whatman no
540 with a pore size of 8 um, then plastic polymers were separated with 4.4 M Nal. The
filter paper was then sonicated, agitated, and centrifuged twice to ensure separate plastic
polymers from the organic matter. The samples were refined and then stored in a petri
dish and observed using a microscope. Observations include measuring internal standard
of microplastic and determining particles suspected as microplastic (PSM). After
observation, the internal standard was identified by the spectra and the similarity score
using FTIR. The results of the %recovery of PE, PP, PS, and PVC were 24%, 52%, 76%,
and 100%, respectively. White shrimp digestion with 10% KOH was optimum at 50°C
and 60°C although there was still chitin left. The results of digestion with 10% KOH at
50°C did not cause changes in size and shape of the internal standard of microplastic.
PSM in the form of fragments and fiber was found in white shrimp and blank samples.
The internal standard similarity score on identification with FTIR exceeded 60% so that
the digestion with 10% KOH did not affect the integrity of internal standard of
microplastic.
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