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ABSTRAK 

NOVIA FITRIN RAHMA AYU. Penetapan Kadar Asam Lemak Bebas pada 

Pakan Udang Secara Near Infrared Spectroscopy.  Dibimbing oleh WINA 

YULIANTI dan REZA ADITYA NUGRAHA.  

Pakan udang yang mengandung minyak kelapa sawit berisiko 

mengalami hidrolisis pada suhu tinggi, menghasilkan asam lemak bebas (ALB) 

yang menurunkan mutu dan kestabilan pakan. Penelitian ini mengevaluasi akurasi 

metode Near Infrared Spectroscopy (NIRS) dalam penentuan kadar ALB pada 

pakan udang vaname melalui validasi silang dengan metode titrasi sebagai 

referensi. Penelitian dilakukan di PT Grobest Indomakmur menggunakan 125 

sampel untuk kalibrasi dan validasi silang. Kalibrasi NIRS dilakukan dengan 

perangkat lunak FOSS-Calibrator menggunakan model Modified Partial Least 

Square (MPLS) dan pretreatment SNV + Detrend. Hasil menunjukkan nilai R² 

sebesar 0,940 untuk kalibrasi, 0,692 untuk validasi silang, dan 0,944 pada validasi 

eksternal dengan RMSEP sebesar 1,503. Uji t pada metode NIRS dan titrasi asam 

basa memberikan hasil yang signifikan yakni thitung sebesar 2,132<ttabel 2,145 (p 

>0,05). Dengan demikian, NIRS dapat menjadi alternatif analisis ALB yang cepat, 

efisien, dan ramah lingkungan.  

Kata kunci: asam lemak bebas, kualitas pakan udang, NIRS, validasi silang 

ABSTRACT 

NOVIA FITRIN RAHMA AYU. Determination of Free Fatty Acid in Shrimp Feed 

Using Near Infrared Spectroscopy. Supervised by WINA YULIANTI and REZA 

ADITYA NUGRAHA.  

Shrimp feed containing palm oil was at risk of undergoing hydrolysis at 

high temperatures, resulting in the formation of free fatty acids (FFA), which 

reduced the quality and stability of the feed. This study evaluated the accuracy of 

the Near Infrared Spectroscopy (NIRS) method in determining FFA levels in 

vannamei shrimp feed through cross-validation with titration as the reference 

method. The research was conducted at PT Grobest Indomakmur using 125 

samples for calibration and cross-validation. NIRS calibration was performed 

using FOSS Calibrator software with a Modified Partial Least Squares (MPLS) 

model and SNV + Detrend pretreatment. The results showed an R² value of 0.940 

for calibration, 0.692 for cross-validation, and 0.944 for external validation, with 

an RMSEP of 1.503. The t-test between the NIRS and acid-base titration methods 

showed a statistically non-significant difference, with a tvalue of 2.132, which was 

lower than the ttable value of 2.145 (p > 0.05). Therefore, NIRS was considered a 

fast, efficient, and environmentally friendly alternative method for FFA analysis.  

Keywords: cross-validation, free fatty acid, near infrared spectroscopy, shrimp 

feed quality 
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