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1- Titratable Acidity (TA)
3-SSCITA

5- On/in line

7- Variety: Rojo Brillanta

2- Soluble Solid Content (SSC)
4- Flesh firmness

6- Vis/SWNIR

8- Astringency
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1- Quadratic Discriminant Analysis (QDA)
3- Nutrient concentration ratios
5- Chewiness

2- Multiplicative Scatter Correction (MSC)
4- Variety: Khalal Barhi
6- Fuji (variety: Malus pumila)
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Table 1- Statistics of both calibration and testing sets for flesh firmness titratable acidity and soluble solid content
parameters
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1- Linear Discriminant Analysis (LDA)
3- Optical fiber

2- Quadratic Discriminant Analysis (QDA)
4- Intractance
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1- SSCITA
3- Standard Normal Variate (SNV)
5- Hotelling’s T2

2- Chemometrics
4- Qutliers
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1- Principle Components Analysis (PCA)
3- Latent variable

5- Latent variable

7- Root Mean Square Error (RMSE)

9- Accuracy

2- Principle Components Regression (PCR)
4- Partial Least Squares

6- Classifiers

8- Residual Prediction Deviation (RPD)
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Fig. 1- (A)Total spectra acqusited in the range of 425-950 nm and (B) mean spectra of ripe (R), semi ripe (SR) and
unripe figs (UR
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2- Unscrambler
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Table 2- The results of the prediction of PLS model with several combinations of preprocessing methods for flesh
firmness attribute

RPD 'p RMSEP re RMSEC LVs 0310 3 i
1.78 0.846 1.64 0.856 151 7 No Preprocessing
1.69 0.825 1.73 0.876 141 8 MA+SNV
171 0.827 1.72 0.870 1.44 7 MA+MSC
1.60 0.821 174 0.873 1.42 7 Normalize
1.79 0.845 1.64 0.853 1.52 7 MA+De-terending
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Table 3- The results of the prediction of PLS model with several combinations of preprocessing methods for taste
index attribute

RPD o RMSEP re RMSEC LVs V31 3 e
0.85 0.137 10.51 0.455 11.08 4 No Preprocessing
0.84 0.156 10.59 0.477 10.93 4 MA+SNV
0.88 0.206 10.15 0.426 11.25 3 MA+MSC
0.89 0.208 10.08 0.419 11.29 3 Normalize
0.89 0.215 10.09 0.466 11.01 4 MA+De-terending
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. . Vibrational frequency overtones
Tentative assignment Fundamental ot ond 3rd
OH stretching
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OH combinations
nm 1920-2080 1100 840
cm? 4800-5200 9090 11900
CH stretching
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CH combinations
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CHz stretching
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Table 4- The true classification accuracy of R, SR and UR samples by the calibrated
classifiers in the testing dataset based on different preprocessing methods.
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93.33 93.33 No Preprocessing
91.11 88.89 MA+MSC
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Abstract

In the present study, visible/shortwave near-infrared reflectance spectroscopy (Vis/SWNIR,
425-950 nm) was used to predict the taste index (SSC/TA) and flesh firmness of fig fruits.
Besides, the efficiency of LDA and QDA classifiers in detecting ripe, semi-ripe, and unripe figs
was studied based on a combination of pretreatment methods. A total of 167 fig trees were
selected for the development and validation of the models. Principal component analysis (PCA)
was employed to extract the principal components of the spectra. PLS performance and common
spectral data pretreatment methods were evaluated using the residual prediction deviation
(RPD), predictive correlation coefficient (rp), and root mean square error of prediction
(RMSEP). Moreover, the efficiency of the classifiers and pretreatment methods was evaluated
using the mean overall accuracy (%) of the testing samples. The highest mean value of RPDs
based on the combined pretreatment method of MA + de-trending was 1.79 for flesh firmness
(RMSEP = 1.64, rp = 0.845) and 0.89 for the taste index (RMSEP = 10.09, rp = 0.215).LDA and
QDA classifiers had an overall accuracy of 93.33 percent (in no-pretreatment spectral data).

Keywords: Fig ripeness, Partial least squares, Visible/shortwave near-infrared reflectance
spectroscopy, Classification, Non-destructive evaluation
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