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A High Accuracy System for Analysis of Antioxidant (Phenolics) and Total Soluble Solids Content
in Guava Fruits by NIRs Technique
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Abstract

Guava has many nutrients and antioxidants that may possibly prevent the development of cancer. To
determine those chemical attributes, conventional analysis has some drawbacks such as time-consuming and
costliness. Therefore, the objective of this research was to develop a system for accurate determination of the
antioxidant (phenolics) content and total soluble solids (TSS) content by near infrared spectroscopy (NIRs)
technique. The comparison of accuracy for NIRs system developed by using intact fruits and juice of 68 guava
cultivars was observed. The spectra of intact guava were measured by portable spectrometer in wavelength
region of 700 -1050 nm and FT-NIR spectrometer in the region of 900-2500 nm whereas spectra of juice were
acquired by FT-NIR spectrometer with a specially designed sample cell for solution. The results found that the
developed sample cell could be used for spectral acquisition of juice in the long wavelength region, where this
system gave the best result. The calibration equation for phenolics content yielded a correlation coefficient (R) of
0.92, root mean square error of estimation (RMSEE) of 2.88 mg/100 g, root mean square error of prediction
(RMSEP) of 2.63 mg/100 g and bias -0.05 mg/100 g. The TSS calibration equation showed an R of 0.99, RMSEE of
0.18 %Brix, RMSEP of 0.22 %Brix and bias of 0.05 %Brix. Furthermore, the calibration equations developed from
the intact fruits were sufficiently accurate to determine both contents. Using the paired t-test of all developed
equations, there was not significant difference between NIR predicted values and actual values analyzed by
standard methods at 95% confidence.
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Figure 1 A specially designed sample cell for solution
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Table 1  Results of calibration and validation for determining phenolics and TSS content of guava fruits of juice

Parameter Sample Region  Pretreatment R*® SEC° SEP ¢ Bias' RPD®
(nm) RMSEE ° RMSEP °
Phenolics  Intact ~ 700-1050 1st” 0.85 4.06°¢ 4.46°F 030 1.38
(Mg/100 @) Intact  900-2500 2nd’ 0.76 4.36 M 4,52 FMSE 0.32 1.52
Juice  900-2500 1st 0.92 288" 2,63 0.05  2.31
TSS Intact ~ 700-1050 2nd 0.96 0.76°° 0.83°" 020 241
(%Brix)  Intact 9002500  1st+ SNV’ 0.93 0.94 FVSEE 073" 007 276
Juice  900-2500 MSC “ 0.99 0.18 *°FE 0.22 TSP 005  9.16
# Correlation coefficient ® Standard error of calibration “ Root mean square error of estimation
¢ Standard error of prediction ¢ Root mean square error of prediction " Mean value of deviation
¢ Ratio of standard error of performance to standard deviation " First derivative

' Second derivative "'Vector normalization Multiplicative scatter correction
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Figure 2 Scatter plots of actual and predicted values of (a) phenolics content (b) total soluble solids (TSS)

content for guava juice in validation set by FT-NIR spectrometer
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