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ABSTRAK

EPA MALASARI. Prediksi Kandungan Kimia Tandan Buah Segar (TBS)
Kelapa Sawit Secara Non-Destruktif Berdasarkan Nilai Impedansi Listrik.
Dibimbing oleh ] WAYAN BUDIASTRA.

Mutu tandan buah segar (TBS) kelapa sawit dipengaruhi oleh kandungan
Kimia buah, terutama kadar air, kadar minyak, dan kadar asam lemak bebas (ALB),
yang berperan penting dalam menentukan kualitas minyak sawit yang dihasilkan.
Penentuan mutu TBS secara visual cenderung kurang akurat karena bersifat
subjektif, sedangkan analisis kandungan kimia melalui pengujian laboratorium
memerlukan waktu, biaya, dan tenaga yang relatif besar sehingga kurang efisien.
Dibutuhkan metode non-destruktif yang mampu menduga kandungan kimia TBS
secara cepat dan efisien. Penelitian ini bertujuan menentukan karakteristik
impedansi listrik TBS kelapa sawit pada berbagai tingkat kematangan serta
membangun model pendugaan kadar air, kadar minyak, dan kadar asam lemak
bebas (ALB) menggunakan metode Multiple Linear Regression (MLR).
Pengukuran impedansi dilakukan menggunakan LCR meter pada rentang frekuensi
50 Hz—100 kHz terhadap 50 sampel TBS yang terdiri atas lima tingkat kematangan.
Data impedansi kemudian diolah menggunakan empat perlakuan pre-treatment,
yaitu Original, Normalize, Standard Normal Variate (SNV), dan Multiplicative
Secatter Correction (MSC). Hasil penelitian menunjukkan bahwa nilai impedansi
cenderung menurun seiring meningkatnya frekuensi dan berbeda pada setiap
tingkat kematangan buah. Model pendugaan terbaik untuk kadar air diperoleh
menggunakan pre-treatment SNV dengan nilai r = 0,97, SEC = 3,45%, SEP =
3,25%, CV = 7,68%, dan RPD = 4,08. Pendugaan kadar minyak juga memberikan
hasil terbaik pada pre-treatment SNV dengan nilai r = 0,95, SEC = 3,04%, SEP =
3,05%, CV =9,66%, dan RPD =3,23. Sementara itu, pendugaan kadar ALB terbaik
diperoleh menggunakan data Original tanpa pre-treatment dengan nilai r = 0,90,
SEC = 0,69%, SEP = 0,77%, CV = 7,72%, dan RPD = 2,22. Hasil penelitian
menunjukkan bahwa impedansi listrik dengan MLR berpotensi digunakan sebagai
metode non-destruktif untuk menduga kadar air, kadar minyak, dan kadar ALB
pada TBS kelapa sawit, dengan pre-treatment tertentu yang bergantung pada
karakteristik parameter yang diprediksi.

Kata kunci: Impedansi listrik, Kadar air, Kadar minyak, MLR, TBS kelapa sawit



ABSTRACT

EPA MALASARI. Prediction of Chemical Content of Oil Palm Fresh Fruit
Bunches (FFB) Non-Destructively Based on Ectrical Impedance Values.
Supervised by | WAYAN BUDIASTRA.

The quality of oil palm fresh fruit bunches (FFB) is influenced by the
chemical content of the fruit, especially water content, oil content, and free fatty
acid (FFA) content, which plays an important role in determining the quality of the
palm oil produced. Visual determination of FFB quality tends to be less accurate
due to its subjective nature, while chemical content analysis through laboratory
testing requires relatively large time, costs, and energy, making it less efficient. A
non-destructive method is needed that can estimate the chemical content of FFB
quickly and efficiently. This study aims to determine the electrical impedance
characteristics of oil palm FFB at various levels of maturity and to develop a model
for estimating water content, oil content, and free fatty acid (FFA) content using the
Multiple Linear Regression (MLR) method. Impedance measurements were carried
out using an LCR meter at a frequency range of 50 Hz—100 kHz on 50 FFB samples
consisting of five levels of maturity. The impedance data were then processed using
four pre-treatments, namely Original, Normalize, Standard Normal Variate (SNV),
and Multiplicative Scatter Correction (MSC). The results showed that the
impedance value tends to decrease with increasing frequency and differs at each
level of fruit ripeness. The best estimation model for water content was obtained
using SNV pre-treatment with r = 0.97, SEC = 3.45%, SEP =3.25%, CV = 7.68%,
and RPD = 4.08. Estimation of oil content also gave the best results in SNV pre-
treatment with r=0.95, SEC =3.04%, SEP = 3.05%, CV =9.66%, and RPD = 3.23.
Meanwhile, the best estimation of ALB content was obtained using Original data
without pre-treatment with r = 0.90, SEC = 0.69%, SEP = 0.77%, CV = 7.72%, and
RPD = 2.22. The results of the study indicate that the electrical impedance with
MLR has the potential to be used as a non-destructive method to estimate water
content, oil content, and ALB content in oil palm FFB, with certain pre-treatments
that depend on the characteristics of the predicted parameters.

Keywords: Electrical impedance, MLR, Oil content, Oil palm FFB, Water content
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