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Abstract

This study was performed to develop a prediction model of sugar content for strawberry. Near-infrared (NIR) spec-
troscopy has been prevailed for on-line and portable applications for non-invasive quality assessment of intact fruit.
This work presents effects of illumination method and coating of reflection surface of light source on prediction
result of sugar content. Effect of preprocessing methods was also examined. A low-cost commercially available VIS/
NIR spectrometer was used for estimation of total soluble solids content (Brix). To predict sugar contents of straw-
berry, the best results were obtained with the spectrum data measured under intensive illuminations at three locations
induced from the light source with fiber optic bundles. Gold coating of reflection surface of light source lamp gave

favorable effect to prediction result. The best results in validation of PLSR model were rg.,=
0.520 Brix, under no prepro-

0.443 Brix under OSC preprocessing and those of PCR were rg;,=0.845, SEP ry,=
cessing.
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Fig. 1. Direct light system for halogen lamp.

Fig. 2. Partial light system for optical fiber
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Table 1. Results of light source comparison
[llumination methods Results of PLSR
One fiber bundle Fee=0.737 SEC =0.414
Illumination with fiber bundle :S”’ ’=_00'677940 ;?g i (())‘;57‘;
Three fiber bundles ’”ssrrz(: 0.715 SEP — 0.433
7ope= 0.628 SEC =0.490

[llumination with 4 lamps

Fopp=0.603 SEP =0.502
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Fig. 3. Characteristics of light by the lamp with/without gold
coating
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Fig. 4. Typical spectra of the strawberry acguired by the lamp
with/without gold coating
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Table 2. Comparison result of light source between gold coating and no-coating

Gold coating of reflection surface of lamp Results of PLSR [llumination method
No Fare=0.773 SEC =0.563
=0.756 SEP =0.580 . L .
Tser Local illumination with three fiber bundles
Fore=0.861 SEC =0.473
Yes :
rgpp=0.837 SEP =0.510

Table 3. Prediction results of validation using PLSR

Preprocessing methods
Item p g

SNV MSC IstD OSC DT SM" X"
r 0.846 0.852 0.832 0.89/ 0.854 0.853 0.860
SEP 052 0511 0.541 0.443 0.508 0.508 0.498

LvV™ 10 10 8 14 12 11 12

*snv : standard normal variate, msc : mean scattering correction, Ist d :
Ist derivative, osc : orthogonal signal correction, dt : detrending, sm":
smoothing, X : no-preprocess, Iv: no. of latent variables

Table 4. Prediction results of validation using PCR

Preprocessing methods

Item - —
SNV MSC 1stD OSC DT SM X
r 0.842 0.841 0.841 0.606 0.845 0.830 0.845
SEP  0.525 0.526 0.526 0.774 0.521 0.542 0.52
PC™ 17 16 15 13 17 13 17

*snv : standard normal variate, msc : mean scattering correction, Istd : 1st
derivative, osc : orthogonal signal correction, dt : detrending, sm" :
smoothing, X" : no-preprocess, Iv***: no. of latent variables
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