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Basic Study on Measurement of Sugar Content for Citrus unshiu fruit
using NIR Spectrophotometer
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Summary : Recently, consumers are demanding for higher quality and better safety of agricultural
produce. While external food quality inspection is now more commonly done during post-harvest process-
ing, the measurement of internal quality such as sugar content and firmness is becoming more important.
Thus, in order to better respond to changing consumer preferences, more accurate quality measurement
techniques are needed.

This research is based on NIR spectrophotometry for non-destructive measurement of sugar content
of Citrus unshiu fruit. The main goals are to develop fundamental techniques to accurately measure the
NIR spectra using transmittance mode, and to develop calibration equation that relates the sugar content
(Brix) to the spectra.

The results showed higher precision of measurement of sugar content with the fiber-optic probe at
a distance of about 3 mm, and from measurement points taken from the equatorial part of the fruits, and

with a 15 mm aperture because of higher incidence of light.
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Table 1. Size profile of orange fruit samples

#o# e (E) B (mm) B (mm) EE (g)
FREARE R 60 48~173 39~55 51~151
gy s i 10 63~1T7 42~55 101~151
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Fig. 1. NIR spectrophotometer set-up
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Fig. 2. Experimental conditions for NIR spectral measurements.
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Table 2. Various combinations of settings for NIR spectral measurements.
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Table 3. Comparison of accuracy of prediction of different distances of
probe from the fruits
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Fig. 3. Absorbance spectra at different distances
of probe from the fruits
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Table 4. Comparison of accuracy of prediction of two measurement point

positions on the fruits
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Table 5. Comparison of accuracy of prediction of different aperture sizes

for illumination
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Fig. 7. Absorbance spectra at different
aperture sizes for illumination

Fig. 8. Second derivative of NIR spectra at dif-
ferent aperture sizes for illumination
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Fig. 9. Plot of measured and predicted sugar content (% Brix)
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