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Oil Content Evaluation in Oil Palm Fruits by Near Infrared Technique
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Abstract

Oil palm is an important industrial crop which is cultivated in the southern region of Thailand. Qil palm
can be utilized as a starting material in various industries. Nowadays, to specify the internal quality of oil palm
fruits for trading, the oil content is estimated principally by visual method and touching of the palm kernels by the
examiners. The results can be affected by environmental factors and the personal expertise of the examiner
(trader). In a breeding program for quality improvement of palms, plants are cultivated and selected from
generation to generation until the desired quality is achieved. As the oil content is not visualized and cannot be
determined nondestructively, a lot of oil palm kernels must be grown to facilitate the screening procedure.
Consequently, a huge cultivated area and massive amount of labor must be spent. Therefore, the oil content
evaluation in oil palm fruits by nondestructive method like near infrared spectroscopy (NIRS) was developed by
using the relation of the internal quality as the oil content of oil palm fruits with the near infrared absorbance. The
absorbance was measured by a portable NIR spectrometer (FQA-NIRGUN) and FT-NIR spectrometer (MPA) in
reflection mode for development of oil content calibration equation. From the results, the calibration equation
developed from the portable NIR spectrometer at the wavelength region of 700-1,100 nm was sufficiently
accurate to determine %oil content with a correlation coefficient (R) of 0.95, standard error of calibration (SEC) =
3.75%, standard error of prediction (SEP) = 3.88%, and average error (bias) = 0.008% with ratio of the SEP to the
standard deviation (RPD) = 3.14. The calibration equation developed from the FT-NIR spectrometer at the
wavelength region of 1,200-2,500 nm was also sufficiently accurate in the same level to determine %oil content
with an R of 0.97, root mean squares error of estimation (RMSEE) = 3.23%, root mean squares error of prediction
(RMSEP) =4.10% and average error (bias) = 0.20% with RPD = 4.02.
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Figure 1 Spectrum measurement of oil palm kernel by (a) FQA-NIRGUN and (b) MPA
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Figure 2 Scatter plots of calibration results in validation set developed by (a) FQA-NIRGUN and (b) MPA
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Figure 3 Regression coefficient plot of PLS calibration equation for oil content determination
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Figure 4 Original spectrum of pure palm oil measured by (a) FQA-NIRGUN and (b) MPA
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