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A Study on the Performance Characteristics of Portable Analyzer for
Determination of Sugar Content in Citrus Unshiu using Near Infrared
Spectroscopy

Sung-un Yoon*, Jae-yeol Kim', Sang-Dong Ma™, Myung-yun Kim"""
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{ Abstract ]

The purpose of this study is to develop to portable near infrared analyzer measuring the sugar content of the fruits
on a tree before harvesting ones. The portable near infrared system consists of a tungsten lamp, a coaxial optical
fiber bundle and a multi-channel detector, which has 256 pixels and a concave transmission grating. Reflectance NIR
spectra of orange were recorded by using a'coaxial optical fiber bundle. The spectra were collected over the spectral
range 400~1100nm. Partial least squares regression(PLSR) was applied for a calibration and validation for determination
of sugar contents. The multiple correlation coefficient was 0.99 and standard errors of calibration(SEC) was 0.069
brix. The calibration model predicted the sugar content for validation set with standard errors of prediction(SEP) of
0.092 brix. The sugar content in fruits was successfully quantified using the portable near infrared analyzer.
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Fig. 1 Schematic diagram of Portable near infrared
analyzer
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Fig. 2 3D Drawing of Portable near infrared analyzer
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Table 1 Specifications of Portable near infrared analyzer

Measuring list Sugar degree

Near Infrared Spectroscopy

Measuring method method(400 ~ 1100nm)

Measuring time 2s~35s
Power AC220V/60Hz battery
Size 310%190%250

Weight 10kg
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Fig. 4 Absorbance specira of Citrus unshin with different
Brix values

0.03

0.02

0.01

0 -
500 900 00 00

-0.01 |

-0.02 tﬂ

-0.03

Fig. 5 1st derivative spectra of citrus unshiu with
different Brix values
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Fig. 6 Determination of optimal no. of factor in PLSR
between NIR spectrum and Citrus unshin
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Fig. 7 Calibration and prediction using PLSR model in
400 to 1100nm wavelength region
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