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Abstract

The objective of this work is to demonstrate the possibility of near infrared spectroscopy for the determination of Brix value in mango fruit. By the use of partial least squares (PLS) regression, a calibration equation with sufficient accuracy of SEP = 0.05 % could be developed. 

Keywords: Asian, mango, water, Brix (Please avoid the word/phrase: near infrared, NIRS, quality evaluation)
Introduction
Since this is the meeting devoted to near infrared spectroscopy, please avoid introduce your work by explaining how good and environmental-friendly the NIRS is. Please direct the point why your work is necessary and what is the originality, especially for the oral presentation. Referencing can be done using the following format: (a) the work was reported earlier by A.1 OR (b) the work was reported earlier by A et al.,2 but there is still many remaining problems. Please use italic for acronyms.
Materials and methods

Sample
A total of 150 mangoes were obtained from the orchard located in Okinawa Prefecture. The samples were transferred to our laboratory by Air Freight; then it was kept in an air-conditioning room of 25°C for 24 hours.

Spectral acquisition
The NIR spectrophotometer model XXX (Company A, Tokyo, Japan) was used for spectral acquisition. The NIR spectra were measured with the Interactance fibre optics in the wavelength region of 700 nm to 1100 nm with 1 nm intervals. The sample was placed in a light-sealed box during the measurement to prevent the effect of stray light (Figure 1). Prior to spectral acquisition, the temperature of sample was controlled by dipping each fruit into a water-bath maintained at 25°C for 15 minutes. In order to prevent the sample from getting wet, a plastic sheet was used to cover the surface of water in the water-bath.

Data analysis
Data analysis was performed with XXX software (Company B, Seoul, Korea). First, spectral pretreatments of smoothing and second derivative (segment = 20 nm, gap = 0 nm) were applied. Then the calibration equation was developed using partial least squares  (PLS) regression. The wavelength region used for the calculation was optimized at 50 nm intervals. Validation was performed by a separated test set. Statistical characteristics of the calibration and the validation sample sets are shown in Table 1.

Please do not explain the formula for calculating simple statistical parameters such as R, SEC, SEP, SECV and bias here.

Reference analysis

Reference Brix values were measured with a digital refractometer model XXX (Company C, Beijing, China). The reference data used was an average value calculated from duplicate measurements.
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	Figure 1. NIR measurement of mango fruit
	Figure 2. The second derivative NIR spectra of mango fruit.



Table 1. Statistical characteristics of the calibration and the validation sample sets.

	Items
	Calibration set
	Validation set

	Average
	15.20
	15.15

	Standard deviation
	  2.27
	  2.12

	Minimum
	10.10
	10.30

	Maximum
	19.25
	19.00

	Number of samples
	80
	70


Table 2. PLS calibration results for predicting Brix value of intact mangoes. The calibration equation was developed on the second derivative NIR spectra.

	Wavelength region (nm)
	F
	R2
	SEC
	SEP
	Bias
	RPD

	700-1100
	10
	0.83
	0.61
	0.65
	-0.04
	3.26

	800-1100
	7
	0.91
	0.53
	0.52
	0.03
	4.08

	900-1100
	5
	0.94
	0.44
	0.45
	-0.01
	4.71


F: The number of factors; R2: the coefficient of multiple determination; SEC: standard error of calibration, SEP: standard error of prediction; Bias: the average of differences between reference value and NIR value; RPD: the ratio of standard deviation of reference data in the validation set to SEP

Unit: °Brix
Results and discussion
The calibration results for predicting Brix value of intact mango are shown in Table 2. It must be noted that the specific wavelength region of 900 nm to 1100 nm could provide better results compared with those with the wider wavelength regions. This result is agreed with those reported earlier by A3 and B.4 

The regression coefficient plots of the calibration equation suggest that the calibration uses the information regarding to sugar absorption at 910 nm.5
 Conclusion
NIRS in interactance mode and the short wavelength region had high potential for quality evaluation of intact mango fruit. The optimization of wavelength region used to develop a calibration equation could help improving the calibration results. 
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