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4 ABSTRAK

JADYAN FARUQI HERMAWAN. Prediksi Kandungan Kimia Buah Kelapa
vit secara Non-Destruktif Menggunakan Portable Spectrometer. Dibimbing oleh
AYAN BUDIASTRA.

Kualitas buah kelapa sawit saat panen menjadi kunci dalam meningkatkan

minyak kelapa sawit. Salah satu tahap penting adalah penentuan kandungan
ia tandan buah segar (TBS) secara tepat dan akurat. Saat ini, penentuan masih
\kukan secara visual oleh pemanen, yang bersifat subjektif dan kurang akurat.
ientuan secara akurat harus dilakukan di laboratorium dengan waktu dan biaya
g tinggi. Penelitian ini bertujuan mengembangkan metode prediksi kandungan
ia buah kelapa sawit (kadar air, kadar asam lemak bebas, dan kadar minyak)
ara non-destruktif menggunakan spektrometer portabel. Spektrum reflektan
h pada panjang gelombang 1350-2500 nm (372 sampel) diukur menggunakan
spektrometer portabel, selanjutnya kandungan kimia ditentukan dengan metode
ia di laboratorium. Spektra near infrared (NIR) diolah menggunakan pre-
atment normalize, standard normal variate (SNV) dan multiplicative scatter
rection (MSC) kemudian dilakukan kalibrasi antara data NIR dan kandungan
ia menggunakan metode Partial Least Square Regression (PLSR) dan Multiple
ear Regression (MLR). Kemudian dilakukan validasi untuk mengukur performa
del kalibrasi. Metode kalibrasi terbaik untuk memprediksi masing-masing kadar
kadar asam lemak bebas dan kadar minyak adalah PLS dengan 6, 10 dan 9
or dengan akurasi (R*> = 0,94; SEC = 5,64%; RPD = 4,38), (R? = 0,70, SEC =
0%; RPD = 1,87) dan (R? = 0,94; SEC = 4,60%; RPD = 4,49) menggunakan pre-
atment multiplicative scatter correction (MSC). Metode PLS mengungguli
ode MLR dalam penentuan kandungan kimia dengan metode NIR.
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ABSTRACT

HADYAN FARUQI HERMAWAN. Non-Destructive Prediction of Chemical
Content of Oil Palm Fruit Using Portable Spectrometer. Supervised by I
WAYAN BUDIASTRA.

The quality of oil palm fruit during harvest is the key to improving the quality
of palm oil. One important stage is determining the chemical content of fresh fruit
bunches (FFB) precisely and accurately. Currently, the determination is still done
visually by the harvester, which is subjective and less accurate. Accurate
determination must be done in a laboratory with high time and cost. This study aims
to develop a method for predicting the chemical content of oil palm fruit (water
content, free fatty acid content, and oil content) non-destructively using a portable
spectrometer. The fruit reflectance spectrum at a wavelength of 1350-2500 nm (372
samples) was measured using a portable spectrometer, then the chemical content
was determined using a chemical method in the laboratory. The near infrared (NIR)
spectra were processed using normalize, standard normal variate (SNV) and
multiplicative scatter correction (MSC) pre-treatment methods then calibration was
carried out between the NIR data and the chemical content using the Partial Least
Square Regression (PLSR) and Multiple Linear Regression (MLR) methods. Then
validation was carried out to measure the performance of the calibration model. The
best calibration method to predict each water content, free fatty acid content and oil
content was PLS with 6, 10 and 9 factors with accuracy (R2 = 0.94; SEC = 5.64%;
RPD =4.38), (R2=0.70, SEC =1.20%; RPD = 1.87) and (R2 =0.94; SEC =4.60%);
RPD = 4.49) using pre-treatment multiplicative scatter correction (MSC). The PLS
method outperformed the MLR method in determining chemical content by the NIR
method.

Keywords: Chemical content, MLR, NIR, oil palm, PLSR
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