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(Post-Harvest Quality Determination in Fruit and Fruit-Vegetables using NIR
Hyperspectral Imaging)
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Increasing concerns for food quality and safety by the consumers had prompted
development of efficient techniques for quality assessment. Hyperspectral imaging
combined spec¢trometry and imaging, which was used for internal quality assessment in
this research. The overall goal of this research is to develop a non-destructive technique for
assessing some of the post-harvest qualities of fruits and fruit-vegetables based on near
infrared (NIR) hyperspectral imaging. The results were as follows:

1. Detection of Bruises in Strawberries

Latent bruises ave difficult to detect because they occur beneath the fruit peel. This
study aimed at developing techniques for detection of bruises in strawberries (Fragaria x
ananassa Duch.) of ‘Akihime’ variety using NIR hyperspectral imaging. From 120 fruit
samples at two levels of maturity that received 0 to 3.0 N bruising force levels, spectral
images were taken (650 to 1000 nm at 5 nm wavelength intervals) from 0 to 4 days-after
bruising. Using stepwise linear discriminant analysis (LDA) of SPS8S, optimal
wavelengths of 825 nm and 980 nm were identified. The three judgment methods (LDA,
normalized difference and artificial neural network) had similar performance the ANN had
performed exceedingly well, however the normalized difference method was found more
useful because of its remarkable simplicity of implementation. Additionally, the extent of
bruising damage detected had markedly decreased with time.
2. Detection of Bruises in Mangoes and Peaches

Mangoes and peaches are normally harvested full-ripe to maximize their flavor and are
susceptible to damages such as bruising. This study aimed at developing a non-destructive
technique to deteet bruises in mangoes (Mangifera indica L) and peaches (Prunus persica)
using NIR hyperspectral imaging. From 18 fruits of peaches of ‘Kawanakajima’ variety at 0
to 6 N of bruising force levels, and from 10 fruits of mangoes of ‘Trwin’ variety at O to 8 N of
bruising force levels spectral images were taken (650 to 1000 nm at 5-nm intervals) right
after application of bruises. Using LDA of SPSS, 810 and 960 nm were selected for peaches,
However for mangoes, wavebands to give suitable bruise detection were not obtained.
3. Estimation of Firmness in Strawberries

Firmness is typically used as an indicator of fruit ripeness maturity and eating quality.
This study aimed at developing prediction models for firmness in strawberries using NIR
hyperspectral imaging. From freshly harvested strawberries of ‘Akihime’ variety at three
levels of ripeness, NIR hyperspectral images (650-1000nm at 5-nm intervals) were taken
and calibration models were developed using stepwise multiple linear regression (MLR).
The three-wavelength prediction model for firmness had a correlation of 0.786 and a
standard error for prediction (SEP) of 0.350 MPa.
4. Estimation of Soluble Solids Content in Mangoes and Peaches

Soluble solids content is a fine indicator of sweetness of fruits. This study aimed ag
developing prediction models for non-destructive estimation of sweetness in terms of
soluble sugar contents in mangoes and peaches using NIR hyperspectral imaging. From 12
pieces of mango fruits of “Trwin” variety and 30 pieces of peaches of ‘[chinomiya’ variety,
NIR hyperspectral images (650-1000nm at 2-nm intervals) were taken and calibration
models were developed using stepwise MLR. The five-wavelength calibration model gave a
correlation of 0.799 and 0.791 with an SEP of 0.826 and 1.499 %Brix, for peaches and _
mangoes, respectively.

With these vresults, NIR hyperspectral imaging was found useful for the
non-destructive detection of bruises and determination of firmness and soluble solids
content in fruit and fruit-vegetables.
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Post-Harvest Quality Determination in Fruit and Fruit-Vegetables
using NIR Hyperspectral Imaging
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