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Industri penepungan ikan menghasilkan minyak ikan sebagai hasil samping 

bernilai tinggi, namun pemanfaatannya masih terbatas karena mutu minyak belum 

memenuhi standar SNI 8467:2018, IFOMA, dan IFOS. Hal tersebut ditunjukkan 

oleh tingginya nilai parameter oksidatif, yaitu asam lemak bebas (FFA), bilangan 

peroksida (PV), p-anisidin (p-AnV), dan total oksidasi (TOTOX). Penelitian ini 

bertujuan mengoptimalkan produksi minyak ikan makarel (Scomber japonicus) 

hasil samping penepungan melalui proses netralisasi, bleaching, dan pemurnian 

bertingkat agar memenuhi standar mutu sebagai bahan baku pakan ikan. Penelitian 

menggunakan metode eksperimental dengan optimasi variabel proses 

menggunakan Response Surface Methodology (RSM).  

Karakterisasi terhadap 15 sampel minyak ikan makarel menunjukkan bahwa 

mutu awal minyak masih rendah, dengan nilai FFA sebesar (1,77–12,25%), (PV 

6,27–64,69 mEq/kg), p-AnV (1,46–49,41 mEq/kg), dan TOTOX (25,46–147,08 

mEq/kg). Hasil optimasi proses netralisasi menunjukkan kondisi optimum pada 

penggunaan konsentrasi NaOH 3,83% pada suhu 31,93°C, dengan prediksi nilai 

FFA (0,68%), PV (3,60 mEq/kg), p-AnV (9,93 mEq/kg), dan TOTOX (17,26 

mEq/kg). Selanjutnya, optimasi proses bleaching menghasilkan kondisi optimum 

pada penggunaan persentase Magnesol XL 0,90% selama 18,50 menit, dengan 

prediksi nilai FFA (1,31%), PV (4,14 mEq/kg), p-AnV (11,60 mEq/kg), dan 

TOTOX (19,69 mEq/kg). Optimasi pemurnian bertingkat menunjukkan bahwa 

kondisi optimum diperoleh pada penggunaan konsentrasi NaOH 4,83% dan 

persentase Magnesol XL 1,00% dengan nilai desirability 0,81, menghasilkan 

prediksi nilai FFA (0,31%), PV (2,71 mEq/kg), p-AnV (6,98 mEq/kg), dan TOTOX 

(12,40 mEq/kg). Hasil pemurnian juga menunjukkan bahwa kandungan logam berat 

memenuhi persyaratan standar, yaitu Fe (1,40 mg/kg), Cu (0,091 mg/kg), Pb 

(<0,003 mg/kg), As (0,086 mg/kg), Cd (0,099 mg/kg), dan Hg (<0,0003 mg/kg).  

Secara keseluruhan, optimasi proses pemurnian berhasil meningkatkan 

mutu minyak ikan makarel hasil samping penepungan sehingga memenuhi standar 

mutu SNI 8467:2018, IFOMA, dan IFOS, serta berpotensi dimanfaatkan sebagai 

bahan baku pakan ikan. 

 

Kata kunci: kualitas minyak ikan, minyak ikan, oksidasi lipid, pemanfaatan hasil 

samping, pemurnian minyak 

 

 

 

 
 

 

 

 



 

 

 

SUMMARY 

AMALIA NASUTION. Optimization of Mackerel Fish Oil (Scomber japonicus) 

Production from Fishmeal By-products for Fish Feed Quality Standards. 

Supervised by SUGENG HERI SUSENO and SRI PURWANINGSIH. 

 

 The fish meal industry generates fish oil as a high-value by-product; 

however, its utilization remains limited because its quality does not meet the 

requirements of SNI 8467:2018, IFOMA, and IFOS standards. This is indicated by 

the high levels of oxidative parameters, including free fatty acids (FFA), peroxide 

value (PV), p-anisidine value (p-AnV), and total oxidation (TOTOX). This study 

aimed to optimize the production of mackerel (Scomber japonicus) fish oil obtained 

as a by-product of the fish meal industry through neutralization, bleaching, and 

multistage refining processes to meet quality standards for use as a raw material in 

fish feed. The study was conducted using an experimental approach, with process 

variables optimized through Response Surface Methodology (RSM).  

 The characterization of 15 crude mackerel fish oil samples revealed that the 

initial oil quality was poor, with FFA values ranging from 1.77–12.25%, PV from 

6.27–64.69 mEq/kg, p-AnV from 1.46–49.41 mEq/kg, and TOTOX from 25.46–

147.08 mEq/kg. The optimization of the neutralization process indicated that the 

optimum condition was achieved using 3.83% NaOH at 31.93°C, with predicted 

values of 0.68% FFA, 3.60 mEq/kg PV, 9.93 mEq/kg p-AnV, and 17.26 mEq/kg 

TOTOX. Subsequently, the optimization of the bleaching process resulted in an 

optimum condition using 0.90% Magnesol XL for 18.50 minutes, with predicted 

values of 1.31% FFA, 4.14 mEq/kg PV, 11.60 mEq/kg p-AnV, and 19.69 mEq/kg 

TOTOX. The optimization of the multistage refining process indicated that the 

optimum condition was obtained using 4.83% NaOH and 1.00% Magnesol XL, 

with an overall desirability value of 0.81, resulting in predicted values of 0.31% 

FFA, 2.71 mEq/kg PV, 6.98 mEq/kg p-AnV, and 12.40 mEq/kg TOTOX. The 

refined fish oil also met the heavy metal requirements, with Fe, Cu, Pb, As, Cd, and 

Hg concentrations of 1.40 mg/kg, 0.091 mg/kg, <0.003 mg/kg, 0.086 mg/kg, 0.099 

mg/kg, and <0.0003 mg/kg, respectively. 

 Overall, the optimization of the refining process successfully improved the 

quality of mackerel fish oil produced as a by-product of the fish meal industry, 

enabling it to comply with the quality requirements of SNI 8467:2018, IFOMA, and 

IFOS and demonstrating its potential as a raw material for fish feed. 

 

Keywords: by-product utilization, fish oil, lipid oxidation, quality of fish oil, refined 

fish oil 
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