Optimization of mango post harvest treatment
using NIRS and One-class classifiers
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Problematic:

 How to face the diversity and heterogeneity of agricultural product and optimize their processing into food product?
e Can we best direct the fate of a fruit - eg a mango - to a consumption as fresh fruit or to processed fruit using a non-
destructive measure?
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Why ?

* To facilitate and optimize choice of raw materials in regard to consumers.
* To help limit losses and wastes, with less rejected products (before or after processing)

Specific Objectives:

- Estimate the homogeneity of the batches at each stage of the process using the NIR spectra.
- Check that the spectral fingerprint is representative of the transformation step.
- Predict the behavior of a fruit during the process using the NIR fingerprint.



Experimental design

3 Harvests (# dates) with 36, 33 et 32 fruits. One variety one orchard
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Overall observations about the # data sets

| The dispersion of the samples is identical for the 3 Batches with barycenter
NG close to the average spectrum. This confirms the homogeneity of mangoes

harvested “green mature”.
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Overall observations about the # data sets
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The Spectral fingerprint changes with the level of transformation



Step1 Learning: PCA, and H” distances using batches 1 & 2 (n = 69) at + 22 Days
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Step 2 Learning: Calibration PLS regression using Scores (3 PCs) batches 1 & 2 at Harvest
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Step 3 \Validation: Prediction batch 3, Harvest spectra

FIR3SFF —A © F1R3SFF

CP2 (18,3%)

A Supplementary
<> Predicted

F15R3S5FF

Q/

F15R35FF
A

CP1 (79,6%)

Densite

—— Apprentissage N(2.96; 2.14)

—— Predites N(3.03; 2.99)

—— Supplémentaires N(3.3; 3.34)

oo
ooe
Ll

Qo2

1] 3 10 15 0

Distances Mahalanobis (H?)



Step 4 Validation: Classification
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Validation extern: 3 fruits # stages of maturity
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Conclusion

It was possible to construct multidimensional spaces characteristic of the homogeneity of
fruit’s batches at different steps of the maturation process.

This approach makes it possible to envisage an early selection of the samples presenting
the required quality potential (thus the physiological state) for treatment.

In other words, this method makes it possible to orient the post-harvest treatment of the

fruits.
It is a guarantee of
- Reduction of losses.
- Homogenization of the quality of fruit.
- Optimization of post harvest procedures.
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