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The Performance of Portable NIR Spectrometer for Quality Assessment of Mango Fruit
Comparing to Commercial NIR Instrument
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Abstract

To evaluate the performance of a portable NIR comparing with a commercial NIR instrument, mango fruit
cv. Nam Dok Mai Si Thong were cured at 30 °C. Two types of NIR spectrometer were used to acquire the spectra
of mango fruit prior to measuring total soluble solids (TSS) of their juice. The calibration models were thereafter
developed using partial least square regression (PLSR) by software package. It was found that TSS of ripe mango
fruit were in the range of 12.75-20.58%. However, spectral data from the two NIR spectrometers were different.
The best TSS calibration model of the portable NIR in terms of coefficient of determination (Rz), root mean square
error of cross validation (RMSECV) and average of difference between actual value and NIRS predicted value
(Bias) were 0.57, 1.27% and 0%, respectively. The results of the commercial NIR were 0.91, 0.56% and -0.01%,
respectively. Therefore, the portable NIR could be used to assess the quality of mango fruit. However, all possible
factors should be further studied in order to increase prediction accuracy and meet the commercial NIR
instrument’s performance. Then, it could also be developed to predict other fruit type as well.
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Figure 1 Mango fruit spectra acquisition using two NIR spectrometers: portable (A) and commercial (B)
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Figure 2 Original spectra of mango fruit measuring by portable (A) and commercial NIR spectrometers (B)

Table 1 PLSR calibration results of total soluble solids of mango fruit using portable and commercial NIR
instruments
Instrument Pre-treatment Wavelength F R’ RMSECV Bias (%)
Type region (nm) (%)

Portable NIR Moving average smoothing (141 p.) 635-1124 11 0.53 129 003
Moving average smoothing (141 p.) + 635-1124 12 0.57 1.27 -0.00
gap segment 2" derivative (101 p.)
Moving average smoothing (141 p.) + 635-1124 14 0.58 1.32 -0.02
gap segment second derivative (101 p.)
+moving average smoothing (81 p.)

‘,ilogmerc'a' Original spectra 700-1100 8 0.86 0.69 -0.01
Savitzky Golay smoothing (5,5) 700-1100 8 0.86 0.68 -0.01
Savitzky Golay 1% derivative (5,5) 700-1100 8 0.89 0.65 -0.01
Savitzky Golay 2™ derivative (5,5) 700-1100 7 0.91 0.56 -0.01

F = number of factors used in the calibration model, R’ = coefficient of determination, RMSECV = root mean square error of cross
validation, Bias = average of difference between actual value and NIR value
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Figure 3 Scatter plots of predicted and actual TSS values of mango fruit using portable (A) and commercial

NIR (B) instruments
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