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RINGKASAN 

 

Hingga saat ini laut telah menampung 150 juta ton plastik dengan 250 ribu ton 

diantaranya sudah terfragmentasi menjadi 5 triliun mikroplastik. Penyebaran 

mikroplastik yang luas serta ukuran dan warna yang menyerupai mangsa memunculkan 

peluang bagi mikroplastik untuk termakan oleh biota perairan. Hal ini memunculkan 

risiko keamanan pangan bagi manusia sebagai konsumen pangan. Analisis risiko terkait 

dampak mikroplastik belum dapat dilakukan karena belum adanya metode analisis 

mikroplastik yang terstandarisasi. Tujuan dari penelitian ini yaitu melakukan optimasi 

digesti sampel udang dengan H2O2 30%, mengembangkan standar internal untuk 

penjaminan mutu analisis mikroplastik secara microscopy dan FTIR spectroscopy, dan 

mengidentifikasi PSM (Particle Suspected as Microplastic) dalam udang. Sampel udang 

diperoleh dari 5 pedagang berbeda yang ada di Pasar Kobong, Semarang. Dari tiap 

pedagang, dipilih 5 udang yang memiliki ukuran yang relatif seragam. Penjaminan mutu 

kondisi analisis dilakukan bersamaan dengan setiap tahap analisis. Reference material 

(standar internal) yang digunakan yaitu PE, PP, PS, dan PVC. PE diperoleh dari ekstraksi 

lulur sedangkan PP, PS, dan PVC diperoleh dari gelas cup, gabus, dan pipa paralon yang 

digergaji hingga berbentuk serbuk. Sebelum analisa, 10 partikel dari tiap jenis standar 

internal diukur panjang, keliling, dan luasnya menggunakan mikroskop Olympus BX-41. 

Selanjutnya dilakukan digesti sampel udang dengan penambahan standar internal 

menggunakan H2O2 30% dengan rasio sampel:pelarut 1:20 (w/v) serta diinkubasi pada 

suhu 65°C selama 48 jam. Sampel yang telah terdigesti disaring menggunakan kertas 

saring Whatman no 540 dengan ukuran pori 8µm. Kemudian, kertas saring direndam 

dalam 250 ml larutan NaCl (densitas 1,2 g/cm3). Larutan dishaker dengan kecepatan 150 

rpm selama 2 jam lalu didiamkan pada suhu ruang(25°C) selama 24 jam. Larutan disaring 

dengan kertas saring Whatman No 540 dan disimpan dalam cawan petri. Selanjutnya 

dilakukan pengamatan menggunakan mikroskop Olympus BX-41 untuk mengukur 

panjang, keliling, dan luas standar internal yang ditemukan pasca digesti serta PSM yang 

ditemukan dalam sampel udang. Standar internal pasca digesti diidentifikasi 

menggunakan FTIR. Hasil pengamatan meliputi recovery rate, perubahan ukuran 

sebelum dan pasca digesti, skor FTIR, dan PSM pada sampel udang. Recovery rate 

standar internal yang diperoleh yaitu PE(54%); PP(68%); PS(92%); PVC(100%). Dari 

hasil statistik dengan uji parametrik dan non parametrik menunjukkan tidak ada 

perbedaan nyata antar parameter pengukuran. Keseluruhan skor FTIR standar internal 

pasca digesti ≥800. PSM yang ditemukan pada sampel udang didominasi fragmen sebesar 

52,1% dan 47,9% berbentuk fiber.  



iv 

 

SUMMARY 

 

Until now the sea has accommodated 150 million tons of plastic with 250 thousand tons 

among them have been fragmented into 5 trillion microplastics.. The wide spread of 

microplastics in the oceans with size and color that resemble preys raise opportunities 

for microplastics to be consumed by aquatic organism. This presents risk of food safety 

to human. Risk analysis related to microplastic impacts cannot be done yet because there 

is no standardized microplastic analysis method. The purpose of this study was to 

optimize the digestion method of shrimp with 30% H2O2, develop internal standards for 

quality assurance microplastic analysis by microscopy and FTIR spectroscopy, and 

identyfying PSM (Particle Suspected as Microplastic) in shrimp. Shrimps were obtained 

from five different traders in the Kobong Market, Semarang. From each trader, five 

shrimp were selected with relatively same size. Quality assurance analysis condition were 

carried out simultaneously with each stage of analysis. PE, PP, PS, and PVC were used 

as reference materials (internal standard). PE were obtained from the extraction of 

scrubs, while PP, PS, PVC were obtained from glass cups, corks, and paralon pipes which 

sawed to powder. Before analysis, 10 particles from each type of internal standard were 

measured in length, circumference, and area using an Olympus BX-41 microscope. After 

that, shrimp digestion using 30% H2O2 with sample: solvent 1:20 (w/v) was added with 

internal standards and incubated at 65°C for 48 hours. The digested sample was filtered 

using Whatman filter paper No. 540 with a pore size of 8µm. Then, the filter paper was 

immersed in 250 ml NaCl solution (density 1.2 g / cm3). The solution was shaken at 150 

rpm for 2 hours and left at room temperature (25°C) for 24 hours. The solution was 

filtered with Whatman filter paper No. 540 and was stored in a petri dish. After that, 

sample was observed using Olympus BX-41 microscope to measure length, 

circumference, and area of internal standards that found after digestion and PSM that 

found in shrimps. Internal standards were identified using FTIR. Observations results 

included recovery rate, size reduction before and after digestion, FTIR scores, and PSM 

in shrimp. Recovery rate of internal standard were PE (54%); PP (68%); PS (92%); PVC 

(100%). The parametric and non-parametric statistical showed no significant difference 

between measurement parameters. Overall FTIR score of internal standard after 

digestion is ≥800. PSM found in shrimp samples were dominated by fragments 52.1% 

and 47.9% fiber. 
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