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Detection of Chilling Injury in Mango Fruits by Near Infrared Spectroscopy
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Abstract

Chilling injury (CI) is the disorder symptom of mango fruit after storage at low temperature. It has to be
detected by the skilled person. Near infrared spectroscopy (NIRS) was used to detect Cl symptom in mango fruit.
Mango cv. Nam Dok Mai Si Thong was stored in the chamber at 511°C to induce Cl symptom. NIRSystem 6500
was used to measure spectra of mangoes in wavelength region from 700 nm to 1100 nm. The determination of
the electrolyte leakage and moisture content of the flesh at initial time on days 15 and 30 were followed. The
spectral data, percentage of electrolyte leakage and moisture content of flesh were used to develop the
calibration equation by the partial least squares regression (PLSR). It was found that the calibration equation of
percentage of electrolyte leakage contained the values of the correlation of determination (R2), root mean square
error of cross validation (RMSECV) and root mean square error of prediction (RMSEP) equal to 0.74, 1.50 % and
1.89 %, respectively. The calibration equation of moisture content showed the values of R’, RMSECV and RMSEP
were 0.85, 0.53 % and 0.72 %, respectively. It displayed that the calibration result of moisture content was better
than that of the percentage of electrolyte leakage. However, the color of flesh and chilling injury score must be
considered.
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Figure 1 Mango fruits were stored in a chamber at 511°C to induce chilling injury (Cl) symptom.
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Figure 2 PCA score plot (PC2 vs. PC3) of mango fruit at initial time (4), on days 15 (A) and 30 (H) when they

were stored at 5+1°C.
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Table 1 PLS calibration results for moisture content and electrolyte leakage of mango flesh using spectra

treated with second derivative.

Properties Pretreatment F R?

Moisture content Second derivative 4 0.85 0.53 0.72
(5 nm averaging for left and
right sides)

Electrolyte leakage Second derivative 8 0.74 1.50 1.89
(15 nm averaging for left and
right sides)

F : number of factors used in the calibration equation
R*: correlation of determination
RMSECV: root mean square error of cross validation

RMSEP: root mean square error of prediction

RMSECV RMSEP
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