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Abstract

Review of Nondestructive Measurement of Fruit Quality by
Han Donghai

Means of Near Infrared Spectroscopy

Wang Jiahua
(College of Food Science and Nutritional Engineering , China Agricultural University, Beijing 100083, China)

An overview of near infrared (NIR) spectroscopy for use in measuring quality attributes of horticultural
produce is given. Nondestructive quality inspection and sorting technique based on NIR technique is widely used in

1

post-harvest processing and quality control. Different spectrophotometer designs and measurement principles are

compared, and novel techniques for the estimation of light absorption and scattering properties of fruit tissue are

reviewed. Chemometrics is an essential part of NIR spectroscopy, and some available preprocessing and regression
=]

techniques, including nonlinear ones, are discussed. The effects of orchard state on spectrum, and correction

method, such as temperature compensation, are addressed. Most applications of NIR spectroscopy have focused on
Key words

fruit; interior quality

the nondestructive measurement of soluble solids content of fruit where typically a root mean square error of
prediction of Brix can be achieved, and other applications involving texture, acidity or disorders of fruit have also
been reported. Finally, the application prospects of this technology were analyzed.
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Table 1 Prediction results of satsuma SSC before and

after temperature compensation

Temperature Before compensation After compensation

/C SEP Bias SEP Bias

21 0.49 —0.33 0.41 —0.02
26 0. 44 0. 05 0. 39 —0.01
31 0. 50 0. 20 0.46 —0.03
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Fig. 2 Average relative temperature influence on the
NIR reflectance spectrum of ‘Jonagold’ apples
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Table 2 Applications of NIR spectroscopy to measure SSC, firmness and other qualities of fruits
Fruit Species Acquisition mode Spectral range /nm  Pretreatment and calibration means RMSEP References
1. SSC or sugar content /(°Brix)
Apple
Fuji Interactance 812~2357 1st D, PLS 0.452 Liut®
Reflectance 909~2632 BiPLS,FiPLS, PLS 0.732 Zou "
Reflectance 1300~2100 None, HLA 0. 485 Zhang'?")
Reflectance 630~1030 S-G Smoothing, PLS 0.941 Dong'?!
Interactance 1000~2500 MSC, S-G Smoothing, GA, PLS 0.797 Wang**
Reflectance 909~2632 SNV, WT, iPLS, PLS 0.411 Zou"
Reflectance 1300~2100 OSC, NAP, PLS 0. 492 Zhaot*"
Reflectance 909~2632 ICA., PLS 0.436 Zou*
Delicious Reflectance 800~1690 1st D, WT, kernel PLS 0. 441 Nicolai®”
Reflectance 810~999 COR, MLR 1.06" Ventura™"™
Idared Interactance 400~1100 SNV, PLS 0. 940 Zude*
Gala Reflectance 400~1800 None, PCR 0.279" Park?"]
Interactance 600~1000 Smoothing, 2nd D, PLS 0.72 McGlone!'®)
Jonagold Reflectance 810~999 COR, MLR 1.10 Ventura?"!
Pear
Conference Reflectance 780~1700 CW. TRS, PLS 0. 44 Nicolai™"!
Xueqing Reflectance 800~2632 GA, PLS 0. 395 Yingt®!
Crystal pear Transmission 643~928 Smoothing, 2nd D, PLS 0.464 Zhang"*%)
Mandarin
Satsuma Reflectance 350~2500 MSC, PLS, PCR 0.162 Gomez!*
Orange Reflectance p70~1018 1st D,SNV, PLS 0. 461 Cayuela ]
1100~1850
Citrus Transmission 500~1000 1st D, 2nd D, MSC,SNV, PLS,PCR 0.538 Lut%!
Mango Interactance 400~1100 2nd D, PLS 0.67" Subedi‘**
Reflectance 1100~2500 Smoothing, 1st D, MLR, PLS 0.70 Saranwong-*"!
Reflectance Smoothing, 1st D, 1.18
Kiwifruit Interactance 300~1100 2nd D, MSC, SNV 0.93 Schaare™®!
Transmission PLS, PCR 0. 89
Interactance 400~1100 2nd D, PLS 0. 39 McGlone!*
Peach
Honey peach Interactance 800~2500 Smoothing, PLS 0.534" Liutt
Dabaitao Interactance 800~2500 SNV, MSC, 1st D, 2nd D, PLS 0. 336 Mat!
2. TA/PH
Apple
Fuji Interactance 1100~2357 Ist D, PLS 0.068 Liut'®
Gala Interactance 500~1100 Smoothing, 2nd D, PLS 0.052 McGlonet'*)
Jonagold Reflectance 380~1650 None, PCR, PLS 0.068 Lammertyn"'?
Pear
Xueqing Reflectance 800~2632 COR, PLS 0.019 Liut*!
Xueqing Reflectance 800~2632 GA, PLS . 020 Ying!'"
Mandarin
Mandarin Reflectance 350~2500 MSC, PLS, PCR 0.115 Gomez-™
Orange Reflectance 570~1018 Lst D.SNV 0.331 Cayuela"
1100~1850 PLS
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Fruit Species Acquisition mode Spectral range /nm  Pretreatment and calibration means RMSEP References
3. Firmness (N)
Apple
Jonagold Reflectance 380~1650 None, PCR, PLS 2.49 Lammertyn-'?!
2:111:10115 Reflectance 400~1800 lljgr};c 4,91" Park'?"!
Pear
Xueqing Interactance 800~2630 1st D, 2nd D, SMLR, PCR, PLS 4.26 Ful*!
Conference Reflectance 780~1700 CW. TRS, PLS 0.4 Nicolai™"]
Kiwifruit Interactance 400~1100 2nd D, PLS 7.8 McGlonet*
Mandarin Reflectance 350~2500 MSC, PLS, PCR 8.313 Gomez!
Watermelon Interactance 650~950 S-G Smoothing, PCR, PLS 0.589 Tian"*®
4. V. (mg/100 g)
Orange Interactance 833~2500 1st D, MSC, WT, PLS 3.9 Xia "
Citrus Interactance 833~2500 WT, PLS 3.9 Xia**]

* : SEP value.
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