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Validation of Near Infrared Spectroscopy for Detection of Dry Juice Sac in Mandarin Fruits
cv. Sai Num Pung
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Abstract

The validation of Near Infrared Spectroscopy for detection of dry juice sac in mandarin fruits cv. Sai Num
Pung was done by using the calibration model. The spectral data in wavelength range 700-1100 nm were
transform by Savitzky-Golay smoothing (10 nm average for left and right sides) which was correlated with moisture
content (MC) by partial least squares regression (PLSR). The value of MC was used to develop calibration model
by PLSR technique. The values of correlation coefficient (R), standard error of calibration (SEC), standard error of
prediction (SEP) and bias were 0.86, 1.40%, 1.51% and -0.33%, respectively. To test the accuracy of the
calibration equation by using 100 samples of mandarin fruits (unknown sample) purchased from the wholesale
market in Chiang Mai. Then measured the spectrum with a NIRSystem6500 in a wavelength range of 700-1100
nm. Sample fruits were evaluated the fruit weight, fruit size and moisture content. The sample fruits were
measured for weight, width, height, and average round. The results were 108.3+13.1 g, 6.2+0.2, 5.3£0.2 and
20.0£0.5 cm, respectively. The average moisture content of mandarin fruits was 89.9%wb. The results of external
validation test showed that SEP and bias were 2.01% and -0.23%, respectively which were close to calibration
model. The result of external validation revealed that dry juice sac of Mandarin could be classified by NIRs
technique.
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Table 1 Moisture content in normal and dry juice sac mandarin fruits

Level of dry juice sac MC (%)
normal 90.73+2.06 a
1-25 % 89.03+1.47 b
26-50 % 88.35+1.64 b
51-75 % 85.96.£2.28 ¢
76-100 % 84.45+1.42 d
CV (%) 3.30

Note: Table displays the values of mean + standard deviation (SD.)
In each row, different letters represent significant differences (P < 0.05) by Independent sample t-test
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Table 2 PLSR calibration results of MC of normal and dry juice sac mandarin fruits

Reference Pre-treatment Wavelength region (nm) F R SEC SEP (%) Bias (%)
value (%)

MC Original spectrum 700-1100 6 0.80 1.66 1.85 -0.12

(Stem) 2" Derivative (5,5) 700-1100 6 0.76 1.79 1.80 -0.22

Smoothing (5,5) 700-1100 6 0.81 1.63 1.82 -0.14

MSC 700-1100 9 0.75 1.82 1.91 -0.17

MC Original spectrum 700-1100 6 0.85 1.42 1.51 -0.36

(Cheek) 2" Derivative (5,5) 700-1100 6 0.85 1.42 1.55 -0.33

Smoothing (5,5) 700-1100 6 0.86 1.40 1.51 -0.33

MSC 700-1100 6 0.80 1.62 1.73 -0.21

F: number of factors used in the calibration equation, R: correlation coefficient, SEC = standard error of calibration

SEP = standard error of prediction, Bias: average of difference between actual value and NIR value
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Figure 1 Predictions of PLSR by the NIR system versus laboratory measurements of MC content of mandarin
(a) Calibration set (b) Validation set
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