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Rapid Determination of Capsaicin in Chili using Near Infrared Spectroscopy
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Abstract

Pungency is a crucial index for identifying the standard of chili. Capsaicinoids, which have a major
component of capsaicin, provide this spicy heat. Recently, most conventional methods used to determine the
capsaicin in samples required amount of time for analysis, multistage sample preparation and highly trained
personnel. Therefore, the objective of this research was to study the proper sample preparation for rapid
determination of capsaicin in fresh chili using a near infrared spectroscopy. In this study, 96 chili samples from 8
varieties at 5 different maturity stages were used. The reference analysis of capsaicin content using high
performance liquid chromatography (HPLC) was performed. Samples were prepared from two different methods
for analysis NIR measurements, in the first method the samples were ground, and in the second one the samples
were extracted by 99.90% ethanol. Both set of samples were analyzed using NIR measurements in wavelength
regions 800-2500 nm. Reflectance and transflectance mode of measurements were applied for ground sample
and sample extracted, respectively. Then, the correlations between capsaicin content and spectra were built by
using partial least squares regression analysis. It was found that ground sample was a proper sample preparation
for NIR measurement to predict the capsaicin contents in fresh chili with a maximum coefficient of determination
(R%) of 0.9713, less root mean square error of prediction (RMSEP) of 0.535 mg/g fresh weigh and a high ratio of
standard deviation of reference data in validation set to standard error of prediction (RPD) with a value of 6.08.
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Figure 1 Histogram of capsaicin concentrations that were used in this study
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Figure 2 NIR spectra of chili paste (A) and ethanol extracted solution (B)
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Table 1 Statistic values of calibration and validation models built from different types of sample.

Calibration (60%) Validation (40%)
Sample N Pretreatment R? RMSEE R? RMSEP  Bias RPD
(ppm) (ppm)
paste 96 SNV 0.9555 0.08 0.9713 005  -0.0114 6.08

extracted 96  1°derivative+MSC  0.7120 0.20 0.8453 0.13 0.0120 2.55
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Figure 3 Scattering plot of validation model of paste (A) and ethanol extracted solution (B)
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