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Predicting the Soluble Solids of Apples by Near Infrared
Spectroscopy (1)
— Multiple Linear Regression Models —

o] Z X* W. R. Hruschka** J. A. Abbott** I AP S B. S. Park**
R ]
K. J. Lee S. H. Noh

ABSTRACT

The MLR(Multiple Linear Regression) models to estimate soluble solids content non-destructively were
presented to make a selection of optimal photosensor utilized to measure the soluble solids content of apples.
Visible and NIR absorbance in the 400 to 2498 nanometer(nm) wavelength region, soluble solids content(sugar
content), hardness, and weight were measured for 400 apples(ga/a). Spectrophotometer with fiber optic probe was
utilized for spectrum measurement and digital refractometer was used for soluble solids content. Correlation
between absorbance spectrum and soluble solids content was analyzed to pick out the optimal wavelengths and to
develop corresponding prediction model by means of MLR. For the coefficient of determination(R?) to be over 0.92,
the MLR models out of the original absorbance were built based on 7 wavelengths of 992, 904, 1096, 1032, 880,
824, 1048nm, and the ones of the second derivative absorbance based on 5 wavelengths of 784, 1056, 992, 808,
872nm. The best model of the second derivative absorbance spectrum had R2=0.91, bias= —0.02bx, SEP=0.28bx
for unknown samples.
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Table 1 Selected wavelength and pretreatment for NIR analysis

Case Wavelength range Input data No. of wavelength | Analysis interval
I log(1/R) 176
400~1,800nm
I d%log(I/R) 4 2 =30mm 176
8nm
I log(1/R) 38
800~1,100nm
v d*log(VR) 4 ;=30m 38

* d2: 2nd derivative, R . reflectance
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Table 2 Measurement data of soluble solids content, weight and firmness for apples

Apple SS*(bx) Weight(g) Firmness(N)
(philadelphia gala) Max Min. Avg. Max. Min. Avg Max. Min. Avg.
Calibration set
154 9.1 11.75
(n = 400)
202.4 105.8 144.0 8024 | 4236 | 6038
Prediction set
144 94 11.76
(n = 200)

* SS : soluble solids content(brix)

Value of R square and SEC
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No. of wavelength selected
Fig. 4 Change of coefficient of determin-
ation
respect to no. of wavelength(case ).
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Table 3 Comparison of MLR models with respect to pretreatment and wavelength range

Case I I I v
Wavelength 400~1,800nm 800~1,100nm
Pretreatment log(I/R) d*log(I/R) log(I/R) dog(V/R)
No. of input data 177 177 39 39
No of selected wavelength 7 5 7 5
Calibration R? 0.9240 0.9335 0.9289 0.9306
models SEC(bx) 02577 0.2404 0.2492 0.2457
R? 0.8935 0.9065 0.9021 0.8922
Prediction
Bias(bx) -0.0190 —0.0220 —0.0330 -0.0230
models
SEP(bx) 0.2980 0.2800 0.2730 0.2930
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