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Discriminating between Pithy and Non-pithy ‘Mizu-nasu’ Eggplant Fruit
by Visible or Near-infrared Spectroscopy
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We assessed the applicability of an X-ray transmission imaging system and visible or near-infrared
spectroscopy for discriminating between pithy and non-pithy ‘Mizu-nasu’ eggplant fruits. We
determined that the X-ray transmission imaging system was not appropriate. Visible or near-infrared
spectroscopy was considered suitable for discriminating between pithy and non-pithy fruits. The
second derivative values of the absorbances at 712 and 832nm were applied to the discriminant in a
multivariable analysis. The discriminant was as follows: Z= —1067 X D2 (712 nm) — 72900 X D2 (832 nm) —
3.793. Eggplant fruits were harvested from plants cultivated under the same growth conditions as
those used to grow plants for developing the discriminant. The harvested samples were examined for
the presence of a fruit pith cavity, and the discriminant was evaluated to assess the applicability of
the method. The accuracy of the discrimination between pithy and non-pithy fruits was 92%. This
finding suggests that the proposed discriminant is suitable for distinguishing between normal and
pithy ‘Mizu-nasu’ eggplant fruits.
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Fig. 1 Histogram representing the degree of pithiness
of marketable ‘Mizu-nasu’ eggplant fruits

Fig. 2 Images of ‘Mizu-nasu’ eggplant fruit cross-sections produced by an X-ray computed tomography scanner

The degree of pithiness of individual fruits was 1~ 5 %.
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Table 1 Sample sets for calibration or validation of ‘Mizu-nasu’ eggplant
fruits
Purpose Source Number of samples
Calibration Plants grown in a plastic film 126
(in 2013) greenhouse at the REAF*
Validation Plants grown in a plastic film 19
(in 2014) greenhouse at the REAF
Plants grown in a plastic film i
greenhouse by a commercial farmer
Plants grown in a field by a m

commercial farmer

* . Research institute of Environment, Agriculture and Fisheries, Osaka prefecture
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Z . Degree of pithiness of individual fruits as determined
using an X-ray CT method.

A ! Fruits
transmittance method.

B ! Fruits predicted to be non-pithy based on an X-ray
transmittance method.

Open () and closed (M) squares correspond to correct and

incorrect predictions, respectively.
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Fig. 4 Single correlation coefficients between second
derivative values and the degree of pithiness plotted
against wavelength
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Table 2 Results of discriminations between pithy and non-pithy ‘Mizu-nasu’ eggplant fruits

L Number of Correct Percentage of correct Preference of
Samples for validation e e N N
samples discrimination discriminations discriminant
Plants grown in a plastic film
. 12 11 92 Detected
greenhouse at the REAF
Plants grown in a plastic film
greenhouse by a commercial 44 25 57 Not detected
farmer
Plants grown in a field by a
A v 44 29 66 Detected

commercial farmer

* . Calculated using a one-sided binomial test (P <0.05)
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Table 3 Results of discriminations between pithy and non-pithy ‘Mizu-nasu’ eggplant fruits based on observations of fruits

Discrimination results Percentage of Preference
Samples for validation - - - - correct of
Non-pithy fruits Pithy fruits discriminations discriminant*
Plants grown in 3 non-pithy fruits 2 (Correct) 1 (Incorrect) 67 Not detected
a plastic film
h t
tglf:e;E(X;e 2 9 pithy fruits 0 (Incorrect) 9 (Correct) 100 Detected
Plants grown in 27 non-pithy fruits 12 (Correct) 15 (Incorrect) 44 Not detected
a plastic film
reenhouse b . .
5 commercialyfarmer 17 pithy fruits 4 (Incorrect) 13 (Correct) 76 Detected
Plants grown in 14 non-pithy fruits 5 (Correct) 9 (Incorrect) 36 Not detected
a field by a
commercial farmer 30 pithy fruits 6 (Incorrect) 24 (Correct) 80 Detected

% ! Calculated using a one-sided binomial test (P <0.05)
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