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Development of Diode Array Near Infrared (NIR) Spectrometer for Determination of Oil and
Moisture Content in Oil Palm Fruit
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Abstract

Oil Palm is an important economic crop. In trading system, nowadays, selling prices paid to the farmers
depends principally on the oil content inside the palm. However, an examiner estimates the oil content by naked
eyes and touching. But the decision of the examiner can probably makes the farmers and entrepreneur in
partiality position. This research constructed a rapid and nondestructive analyser for determination of oil and
moisture content in oil palm fruit. The analyser was based on a Near Infrared (NIR) spectrometer and designed on
wavelength selection of diode array in the wavelength region of 627-1060 nm attached with fiber optics probe,
which is able to measure directly spectrum of palm fruit in a palm cluster. The developed analyser could predict
the contents without significant difference between actual and NIR predicted values at 95% confidence level with
correlation coefficient (R) 0.90, standard error prediction (SEP) 3.32%wb and Bias 0.24%wb for oil content and
R =0.93, SEP = 2.14%wb and Bias = 0.16%wb for moisture content.
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Figure 1 Developed Diode Array NIR Spectrometer Figure 2 Fiber Optic Probe used for spectral
acquisition of palm fruit in cluster
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Figure 3 Original spectra of oil palm obtained from NIR spectrometer using different reference material

(a) teflon, (b) ceramic thickness 1mm, (c) ceramic thickness 6 mm and (d) ceramic thickness
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Figure 4 Scatter plots of actual oil content (%) and NIR-predicted oil content in

(a) calibration set (b) validation set
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Figure 5 Scatter plots of actual moisture content (%) and NIR-predicted moisture content (%) in

(a) calibration set and (b) validation set
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