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

Oil Palm is an important economic crop. In trading system, nowadays, selling price paid to the farmers
depends principally on the oil content inside the palm bunch. However, since an examiner estimates the oil
content by naked eyes and touching. Therefore the decision of the examiner is probably unfair for the farmers and
entrepreneur. Near Infrared (NIR) technique may be an alternative method for nondestructive evaluation of oil
quantity in a palm bunch. The calibration equations were developed by determining relationship between NIR
absorbance from a portable NIR spectrometer and oil content in a bunch using Bunch analysis. Spectra were
collected randomly from 30 oil palm fruits per bunch which 18 fruits were from the outside and 12 fruits from the
inside of the bunch. The calibration equation result was not significantly different between actual and NIR
predicted values at 95% confidence level with 3.08% Standard Error of Prediction (SEP) and 0.26% Bias.
Moreover after the number of analyzed outside fruits were reduced to 18, 12 and 6 fruits per bunch without inside
fruits, the error of prediction was slightly higher but not significantly differ from standard extraction method.
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Table 1 Number of fruits per bunch used for development of NIR calibration equation.

Sampling position in a Number of outside fruits Number of inside fruits Total number of analyzed
bunch fruits per bunch
6 3 2 30
6 3 - 18
6 2 - 12
6 1 - 6
N
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Figure 1 Scatter plots of actual value (%oil to bunch) and NIR-predicted %oil to bunch from %oil in fruits (a)

Calibration set and (b) Validation set
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Table 2 Results of calibration equations for determination of oil content in oil palm bunch.

Parameters Number of analyzed fruits per bunch
30 18 12 6
Correlation coefficient of calibration :R, 0.84 0.85 0.79 0.83
Correlation coefficient of validation 'R, 0.85 0.82 0.80 0.83
Standard Error of calibration :SEC (%o0il to bunch) 3.14 3.26 3.89 3.56
Standard Error of prediction :SEP (%oil to bunch) 3.08 3.28 3.30 3.29
Bias (%o0il to bunch) 0.26 0.23 0.27 0.18

A7n Table 2 wudwmmuﬂwmmyuﬁme:ﬁ‘]_l?‘uwm{iwﬁulummﬂmﬁuﬁﬁmLaﬁﬁmﬂnm%‘uﬁq@ﬂwm
1nau 30 Lamanzans ﬁmmuﬂuénmﬂﬁz\;mé’qam Correlation coefficient (R) = 0.84 ,Standard Error of Calibration
(SEC) = 3.14%, Standard Error of Prediction (SEP) = 3.08% WAzANAdMAANANAIRAY (Bias) = 0.26% UAAIAS
Scatter plots (Figure 2)
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Figure 2 Scatter plots of actual value (%oil to bunch) and NIR-predicted %oil to bunch from averaged spectrum

in a bunch (a) Calibration set and (b) Validation set
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Figure 3 Regression coefficient plot of calibration equation for determination of oil content in oil palm bunch
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