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The Study of Feasibility of Near Infrared Spectroscopy (NIRS) for Determination of SO, Residual in
Fresh Longan
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Abstract

Fresh longan after harvest is deteriorate by browning reaction and microbial spoilage. Sulfur dioxide
(80,) is used to prevent the browning reaction and inhibit microorganism growth during storage. However, SO,
residue will cause health effects on consumers. In this research, the study of feasibility of near infrared
spectroscopy for determination for determination of So, residual (ppm) was investigated. Fresh longans (n=113)
were fumigated with sulfur dioxide. Sulfur dioxide reacted with water in fresh longan and being converted to
sulfurous acid. The sulfur dioxide residual was quantified by titration with sodium hydroxide. Then, samples were
investigated by near infrared spectroscopy using interactance mode (wavelength regions 800 — 2200 nm). The
calibration models were constructed using Partial Least Square Regression (PLSR). The best calibration of SO,
residual in peel was multiplicative scattering correction (MSC) that having a multiple correlation coefficient (R) of
0.91 and RMSEC of 464.45. The best calibration of SO, residual in longan flesh was 2" derivative that having a
multiple correlation coefficient (R) of 0.94 and RMSEC of 153.95. The result from this study indicated that it is
possible to use NIRS to determine SO, residual in fresh longan.
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Figure 1 Original spectra of fumigated Longan with SO,

Table 1 Regression statistics of partial least squares model

Method Calibration Cross-Validation
Samples
Factor Rcal RMSEC Rev RMSECV Bias
Original Peel 11 0.89 488.98 0.84 624.70 -9.71
Flesh 12 0.89 203.38 0.81 275.75 9.32
1% derivative Peel 6 0.86 553.93 0.82 657.80 -6.93
Flesh 7 0.86 236.59 0.74 322.10 8.12
2" derivative Peel 4 0.86 568.51 0.80 650.67 -19.39
Flesh 7 0.94 153.95 0.75 315.52 6.75
MSC Peel 10 0.91 464.45 0.84 629.44 11.47
Flesh 1" 0.89 201.59 0.79 283.60 5.06
MSC uaz 1D Peel 6 0.88 530.74 0.81 670.13 -4.06
Flesh 9 0.93 158.07 0.77 302.77 13.85
MSC waz 2D Peel 5 0.90 484.08 0.78 719.39 -14.19
Flesh 7 0.94 151.76 0.74 319.05 5.43
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