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Nondestructive Detection of Fruit Fly Egg and Larvae in Exported Mangoes
Using Near Infrared Spectroscopy
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Abstract

One-hundred and ninety-two Namdokmai mangoes were used; 96 unripe (green) and 96 ripe (yellow)
mangoes. For each type of mango (green and yellow), 50 % were used as control and the rest were subjected to
fruit fly infestation. At first, for both control and infected samples, nine pores (2-mm depth) were made on the fruit
shoulder in the area of 1 cm” using a sterile sewing needle. The forced infestation was done by placing the pored
mangoes in a fruit fly cage for 30 minutes. NIR measurements were performed with the FQA-NIR Gun (FANTEC,
Japan) in the short wavelength region from 700-1100 nm. NIR measurements were done two times for each fruit to
allow different stages of larvae development at 0 and 2 days after infestation, while for yellow mangoes, NIR
measurement were prepared and measured the same as procedure of green mango. The result found that the
calibration equation developed from NIR spectra could classify the infested mangoes from the control ones of
both green and yellow mangoes at the accuracy of 96 and 98%, respectively (4 and 2% miss-classification). The
conclusion indicated that NIRS had a potential to detect fruit fly larvae in fresh mangoes, however, it was
necessary to incubate the fruit for some period to allow the development of fruit fly eggs into larvae.
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Figure 1. Second derivative NIR spectra of green and ripe (yellow) mangoes measured immediately after the

forced infestation (G, Y) and those that were measured 48 hours (GY, YY) after the forced infestation.
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Figure 2. Scatter plots for classifying fruit fly infested mangoes from the clean (control) ones (a). Green mangoes

measured at 48 hours after infestation (b)

Table 1.

NIR Classification results for clean and fruit fly infected mangoes.

Classification accuracy

Samples Factor Infected mangoes Control mangoes
Correct Miss-class Correct Mis-class
Green mangoes - Day0 12 27/48 (56%) 21/48 (44%) 34/48 (71%) 14/48 (29%)
Green mangoes - Day2 46/48 (96%) 2/48 (4%) 48/48 (100%) 0/48 (0%)
Yellow mangoes -Day0 37/47 (79%) 10/47 (21%) 44/47 (94%) 3/47 (6%)
Yellow mangoes - Day?2 11 46/47 (98%) 1/47 (2%) 45/47 (96%) 2/47 (4%)
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