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Evaluation of Pulp Thickness in Polished Coconut by Color Spectrophotometer
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ABSTRACT

This research aimed to apply optical properties of polished coconut shell to predict
pulp thickness or maturity. Predictive equations were constructed using 210 polished coconut
shell by comparing the uses of reflectance spectra and colour values (L*, a*, b*) together
with glossiness. Both reflectance spectra and colour values were obtained by averaging three
measured positions at the bottom of coconut shell samples. Predictive equation generated from
colour values provided slightly higher accuracy than the one developed from the reflectance
spectra, in which, b* was considered the most crucial variable to pulp thickness prediction.
When the predicted pulp thickness data obtained from L* a* b* and gloss colour values
were used to separate the coconut into 3 grades, it was found that sorting accuracy reached
80.8%, which was higher than the accuracy operated by skilled labours (74%). Results of this
research showed the possibility of using colour values to predict pulp thickness or maturity
of polished coconuts, which could be further applied as a sorting tool in postharvest supply

chain.
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Figure 1 Appearance of polished coconut used

in this study
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Figure 2 Measurement of reflectance spectra
and colour values of polished coconut using a

hand-held spectrophotometer
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Figure 3 Three positions at the bottom of
polished coconut with a clockwise direction

measurement
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Figure 4 A device for cutting a polished coconut

into halves (a), and flesh thickness measurement

using digital vernier caliper (b)
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Table 1 Descriptive statistics of flesh thickness

in polished coconut samples

Minimum Maximum
Mean Standard

value value L.
(mm) deviation

(mm) (mm)
libration set
Calibration set 795 460 120
(n = 158)
Prediction set
2.71 727 457 145

(n = 52)
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Figure 5 Reflectance spectra (light reflectance; %) of polished coconut samples obtained from a

hand-held spectrophotometer
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Table 2 Descriptive statistics of colour parameters (L*, a*, b*, and gloss) obtained from

polished coconut shell samples

Parameter Sample set Minimum Maximum value Mean Standard
Value deviation
L* Calibration set 73.27 86.56 80.90 2.81
L* Prediction set 74.75 86.16 81.01 2.99
a* Calibration set 0.66 3.49 1.87 0.53
a* Prediction set 0.77 2.87 1.78 0.44
b* Calibration set 11.22 17.82 15.04 1.59
b* Prediction set 11.63 17.35 15.07 1.33
Gloss (GU) Calibration set 0.08 2.21 1.45 0.50
Gloss (GU) Prediction set 0.09 2.14 1.35 0.53

A1 b* Hanuduiusgegn (dfndszand

SARNWUS (1) = 0.70) A1 gloss HAW

ﬁuﬁuﬁﬁwqm (r = 0.06) &uA1 L* Jany

Fuius wnfufuaunuionsngase

(r = -0.60)
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Table 3 Prediction performance of the model

the model created from L*, a* b*, and gloss

J= )

4PN 0.82 ez 0.63)
ﬁa%wmnﬁagamsazﬁauum (r Lay RMSEP
HA1 0.80 uaz 0.69) (Table 3) ANMNANWUS
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\fipl3uuifisuen standardized coefficient
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ilpanniige léud b* (Table 4)

based on light reflectance in comparison with

Calibration Prediction
Variable type Number of R RMSEC*® r RMSEP
factors
Light reflectance® 4 0.76 0.75 0.80 0.69
L*, a* b* gloss 0.78 0.75 0.82 0.63

? RMSEC = Root mean square error of calibration
RMSEP = Root mean square error of prediction

® Light reflectance treated by smoothing, standard normal va
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riate and first derivative.
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r=0.82
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Figure 6 Relationship between actual flesh thickness against the flesh thickness predicted by the

model based on L*, a*, b*, and gloss
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Table 4 Standardized coefficients of
variables in multiple linear regression for

predicting flesh thickness

Standardized
Parameter .
coefficients
L* -0.333
a* 0.072
b* 0.483
Gloss 0.090
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Table 5 Classification results of polished coconut categorized by flesh thickness

Actual grade Correctly classified (%)

Predicted grade*

1* 2 3 Total
1 66.7 2 1 0 3
2 77.4 0 24 7 31
3 88.9 0 2 16 18
Total 80.8

* Grade 1: Flesh thickness < 3 mm
Grade 2: 3 mm < Flesh thickness < 5 mm

Grade 3: Flesh thickness = 5 mm
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