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Preliminary Study on Oil Percentage of Palm Bunch Meter with Pen Type
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Abstract

The Ministry of Agriculture and Cooperatives has a policy to announce regulations for oil palm trading
based on the percentage of oil content. However, there is currently no accurate, fast and standardized
instrument for measuring oil percentage in palm bunches. The design and development of a palm oil percentage
meter had to take into account all oil palm bunch characteristics, including the oil and non-oil portions and the
irregular maturity of the bunches. The objective of this report was to conduct a preliminary study of a pen-
type palm oil percentage meter. The meter resembles a pen with an aluminum needle as its central axis. When
the spring button is pressed, the meter's internal spring pushes the aluminum needle to pierce a palm fruit in
the middle of the bunch. The end of the aluminum needle should stop at mesocarp or palm fruit's texture to
measure the depth of the aluminum rod tip and the maturity of the palm fruit as a color stripe such as Raw
palm is green. Semi-ripe palms are yellow and ripe palms are red, respectively. After that, the palm bunches
were measured oil percentage by Standard method or composition analysis method. From testing three types
of springs, it was found that the most suitable spring had a spring constant (K) of 0.5411. This is because its
aluminum needle tip stopped at the mesocarp of ripe palm fruit, whereas other springs penetrated the inner
palm shell, an undesirable result. The prototype meter was developed for ease of use, speed, accuracy,
repeatability, and reproducibility in future studies.
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Figure 1 (A) Components and (B) operation of the oil content meter for palm bunches using mesocarp flesh
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Figure 2 Three types of springs in the pen-type palm bunch oil percentage meter.

-

LLOYD)| LR 5K - £Y

Figure 3 Example of the K-spring value test
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Figure 4 Example of the relationship between compression force and compression distance of the spring for

finding the K constant value of the spring.



Table 1 Results of the spring constant (K) determination test

Repeat K constant value of spring number
1 2 3
1 0.3875 0.4227 0.5345
2 0.3691 0.4044 0.5439
3 0.3971 0.4091 0.5450
Average 0.3846 0.4121 0.5411
Standard deviation 0.014 0.010 0.006
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Figure 5 The distance from the pen cap to the color bands shows the degree of maturity of the palm fruit.
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Figure 6 Relationships between oil percentage per dried mesocarp with three maturity stages of palm bunches;
color boxes such as Raw palm is green. Semi-ripe palms are yellow and ripe palms are red,

respectively.

$ 40
S 35
C
>
2 30
£
325
3 20
o
Q 15
o
on
£ 10
<
S
£ 5
Q
z 0

0 10 20 30 40 50 60 70 80 90 100

Oil percentage per dried mesocarp (%)

e Y = 0.4086"exp(0.0552*X); Rsq = 0.97

Figure 7 Relationships between oil percentage per dried mesocarp and oil percentage per oil palm bunch
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