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Investigation of Using Near Infrared Spectroscopy Technique for Prediction of Translucent Pulp Quantity
in Mangosteen Fruits
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Abstract

This research investigated application of transmittance measurement using near infrared spectroscopy to
develop a model for non-destructive prediction of translucency quantity in mangosteen. Fifty mangosteen fruits of
export standard were randomly purchased. Each sample fruit was scanned for absorbance in a range of 665-955
nanometers at eight points on equatorial line. Three configurations of relative orientation of illuminating light and
detector were studied. The translucency quantity was determined and referenced from the translucent flesh
weight and cross sectional projected area. Multiple linear regression analysis based on partial least squares
regression (PLSR) was performed with the absorbance at each wavelength as independent variables. The
analysis showed that for weight prediction, the best result was obtained with illuminating light placed at 45 degree
with respect to horizontal line and stem-calyx line 30 degree with respect to vertical line. The regression model
could predict the translucency based on the translucency weight with a correlation coefficient (R) of 0.85 and a
standard error of prediction (SEP) of 7.82%. As for prediction of projected area of the translucency, the best result
was obtained with illuminating light placed at 45 degree with respect to horizontal line and stem-calyx of fruit at
horizontal position. The model gave relatively good performance showing R = 0.87 and SEP = 5.47%. With the
obtained results, it was possible to use the near infrared spectroscopy technique based on transmittance mode
for prediction of the translucency quantity in mangosteen. This could pave the way for standardization of
assignment of translucency and normal mangosteen in the near future.
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Figure 1 General sketches of three configurations of relative orientation of illuminating light and optical fiber of
detector.
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Table 1  Characteristics of calibration and prediction sets of mangosteen fruits

Set Number of fruit Mean+SD
Calibration ~ Weight (%) 0.08-56.31 30 25.06+10.63
Area (%) 3.95-81.19 30 34.44+15.40
Prediction Weight (%) 7.96-51.67 20 25.33+10.26
Area (%) 6.24-71.96 20 34.37+14.58

SD= Standard deviation
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Table 2  Statistics for the regression models of weight percentage and area percentage prediction

Side of Weight proportion (%)
mangosteen  Configuration Pretreatment Factors SEC R SEP Bias SD/SEP
1 c2 S+SNV 3 10.31 0.79 10.10 2.81 1.48
2 C3 S+2D 1 11.84 0.80 8.70 3.23 1.72
3 C1 S+SNV 3 1.77 0.80 8.95 1.54 1.67
4 Cc2 S+2D+MSC 1 12.75 0.79 9.50 4.85 1.57
5 C1 S+2D+MSC 2 11.09 0.82 8.36 2.90 1.79
6 c2 S+2D+SNV 2 12.85 0.85 7.82 5.80 1.91
7 C1 S+SNV 3 9.32 0.79 9.75 3.70 1.53
8 C1 S+2D 1 12.70 0.83 9.27 1.08 1.61
Area proportion (%)

1 C1 S+2D 2 7.00 0.84 5.89 -0.65 1.76
2 Cc2 S+2D+SNV 3 6.40 0.86 5.50 -1.05 1.89
3 C1 S+SNV 2 7.96 0.75 6.85 0.31 1.52
4 Cc2 S+SNV 2 8.16 0.88 572 -1.17 1.81
5 C1 S+MSC 3 6.63 0.87 5.47 -0.64 1.90
6 Cc2 S+2D 1 8.19 0.79 6.60 -0.90 1.57
7 c2 S+SNV 3 7.96 0.87 5.55 -1.31 1.87
8 C1 S+2D+SNV 3 6.65 0.86 6.26 -0.74 1.66

S = Smoothing

SNV = Standard normal variate

2D = 2"derivative

MSC = Multiplicative scatter correction
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Figure 2 Scatter plots of weight percentage and area percentage
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