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Quantitative analysis by HPLC and FT-MIR prediction of sugars in juice from the fruit of plum
harvest during growth and fruit development
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Individual sugars contained by the plum juice samples obtained from the fruits of the Stanley, Vant de Italia and Tuleu Gras
were analyzed using high performance liquid chromatography (HPLC). Samples were harvested from the crown's interior
and periphery during six developmental stages, with values ranging from 0.26 to 3.73% for fructose, 1.43-1.10% for glucose,
and 0.01 to 10.19% for sucrose. Regardless of the variety which has been analyzed, the amount of fructose and glucose has
increased significantly (p<0.05) during fruit development, while sucrose had an insignificant increase (p>0.05) in the first half
of the study; during the second part of the study the amount of sucrose has been truly explosive. FT-MIR analysis (Fourier
transform mid-infrared) confirmed the differences between juice samples, the spectral region characteristic to sugars ranging
from 900 to 1500 cm-1. FT-MIR coupled with partial least squares regression (PLS) was designed to evaluate the predictive
characteristics of the calibration models in order to estimate the individual sugars found in plum juice. Optimal regions and
spectral pretreatments were 800-1600 cm-1 and Savitzky Golay first derivative (d1) for fructose, 800-1600 cm-1 for glucose
and 915-1145 cm-1 and second derivative (d2) for sucrose. Optimal spectral domain selection and pre-treatments led to PLS
calibration models with acceptable glucose results (Rcval2=0.90; SECV=0.98; RPD=3.03), less satisfactory for fructose and
very good results in the case of sucrose Rcval2=0.96; SECV=0.65; RPD=4.9). For practical relevance, the FT-MIR results were
compared with HPLC, obtaining the reference values for the external validation tests.
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