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Internal Quality Evaluation of Tangerine cv. Sainamphung after Coating by Near Infrared Spectroscopy
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Abstract

Application of coating materials helps extending the shelf-life, while can also affect smell and taste of
tangerine during storage and marketing. The aims of this research were to study the internal quality changes of
tangerine cv. Sainamphung that was coated with four types of commercial coating materials, i.e., GUSTEC S
(10% v/v), CHITOSAN S (10% v/v), GLK (20% v/v) and SUPERSHINE C (20% v/v) during storage at room
temperature for 11 days, and to evaluate the use of near infrared spectroscopy (NIRS) to monitor those changes.
It was found characteristic odor which indicated the fermentation could be detected from the tangerines coated
with above four types of coating materials after 5, 7, 5 and 3 days, respectively. The amount of acetaldehyde and
ethanol were 126.98+9.78 and 987.15+0.08 ppm, respectively at this stage. NIRS was used to predict the amount
of acetaldehyde and ethanol. NIR absorption spectra of non coated and coated tangerines were acquired in a
range of 800-2500 nm in diffuse-reflectance mode. Multiplicative scatter correction (MSC) was found to be the
best method for pretreating the spectra before building a calibration model using the partial least square (PLS)
regression. The best model for predicting the sum of acetaldehyde and ethanol contents with R’ = 0.70 and
RMSECV = 646 ppm was obtained. NIRS technique has the ability to predict the total amount of acetaldehyde and
ethanol for ensuring quality.
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Figure 1 The positions of orange for scanning of spectrum
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Table 1 Mean and standard deviation (SD) of chemical parameters of coated and non coated oranges stored at
room temperature (31°C, RH 65 %) for 11 days

Treatment N Weight loss (%) TSS (°Brix) TA (%) Acetaldehyde Ethanol (ppm)
(ppm)
Control 24 9.59+2.10 12.73+1.54 0.50+0.14 95+30 192445
GUSTEC S 18 9.90+1.62 12.70+0.88  0.49+0.07 9621 746+176
CHITOSAN 18 9.62+1.33 12.90£0.94  0.49+0.07 11120 197462
GLK 18 8.40+1.03 12.39+0.96  0.46+0.08 98+22 538166

SUPERSHINE C 18 7.51£1.11 12.52+0.97  0.44+0.08 116£22 561110
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Table 2_ Statistics for the regression model of ethanol and acetaldehyde

Ethanol and Acetaldehyde

Pre-treatment 5

R RMSECV (ppm) Bias (ppm) RPD
Raw spectrum 0.6765 722 11 1.76
SNV 0.6625 737 10 1.72
MSC 0.6965 646 10 1.82
First derivative 0.6744 595 14 1.75
Second derivative 0.6961 609 12 1.81
First derivative + SNV 0.5828 702 10 1.55
First derivative + MSC 0.6375 640 23 1.66
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