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Possibility of using Near Infrared Spectroscopy Technique to Detect Dry Juice Sac of
Mandarin cv. Sai Nam Pueng
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Abstract

The studies aimed to find the possibility of using Near Infrared Spectroscopy technique to detect dry
juice sac of Mandarin cv. Sai Nam Pueng. The correlations of moisture content (MC), total soluble solids (TSS)
and titratable acidity (TA) were studies in laboratory. Then, the responsibility of these on near infrared was
investigated using NIRSystem 6500 in wavelength range from 400 nm to 1100 nm. The total number of 360 fruits
was divides into two groups, 180 fruits with dry juice sac and 180 normal fruits. The spectral data were analyzed
by principal component analysis (PCA) and partial least squares regression (PLSR) using The Unscrambler ®
version 9.8. The study found that dry juice sac was mostly found on flesh around the stem and expanded to others
area. Fruit with dry juice sac contained lower values of moisture content (MC), total soluble solids (TSS) and
titratable acidity (TA) than normal fruit. The transformed spectral data by multiplicative scatter correction (MSC)
were analyzed by PCA. It could be separated into two set, dry juice sac fruit and normal one by PC1 (92%). The
spectral data and moisture content were used to develop the calibration equation by PLSR. The value of
R, RMSECV and bias were 0.87, 1.67% and 0.004%, respectively. Therefore, the dry juice sac symptom exhibits
the high response on near infrared. It will be able to use NIRS for detecting dry juice sac of madarin.
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Table 1 Result of physical properties and chemical properties in normal and dry juice sac mandarine fruits

Properties Normal fruits (%) Dry juice sac fruits (%)
SG 0.98+0.02 a 0.94+0.04 b
MC 92.61+1.67 a 87.89+2.00 b
TSS 11.05+1.89 a 7.32+1.97 b
TA 0.69+0.16 a 0.34+0.10 b

Note: Table displays the values of mean + standard deviation (SD.)
In each column, different letters represent significant differences (P < 0.05) by Independent sample t-test

Table 2 Result of calibration with PLSR

Reference Pre-treatmment Wavelength F R SEC RMSECV Bias
value region (nm) (%) (%) (%)

MC Second derivative (5,5) 700 - 1100 8 0.87 1.426 1.674 0.004
TSS Smoothing (5,5) 700 - 1100 6 0.81  1.446 1.706 0.0001
TA Smoothing (5,5) 700 — 1100 8 0.92 0.086 0.144 0.007

F: number of factors used in the calibration equation

R: correlation coefficient

SEC: standard error of calibration

SECV: standard error of cross validation

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 TA content of mandarine
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Figure 2 Predictions of PLSR by the NIR system versus laboratory measurements of MC content of mandarine.
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Figure 3 Predictions of PLSR by the NIR system versus laboratory measurements of TSS content of mandarine.
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