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ABSTRACT: Objective

nanostructured lycopene liquid beverages by near-infrared spectroscopy (NIRS) combined with chemometrics. Methods

To establish rapid prediction models for multiple nutritional component indexes in

NIRS coupled with partial least squares regression (PLSR) was adopted, and a combined pretreatment optimization
strategy was proposed. Rapid quantitative analysis models were constructed separately for key indexes including
lycopene, soluble solids, acidity and moisture content in 3 types of samples: lycopene liquid stock solution,
nanostructured mannan-modified lycopene liquid beverage and nanostructured dextran-modified lycopene liquid
beverage. Model performance was comprehensively evaluated byroot mean square error (RMSE), residual predictive
deviation (RPD) and relative error ratio (RER). Results After optimized by combined pretreatment, the multi-index
quantitative models of the 3 kinds of nanostructured lycopene liquid beverages all showed favorable predictive
performance. The model of lycopene liquid stock solution was the best overall, with the test set RMSE of 0.9279, RPD
of 5.3659 and RER of 18.3682; the test set RPD of the model for nanostructured mannan-modified samples were 4.7333,
respectively; the test set RPD of the model for nanostructured dextran-modified samples were 3.4823, respectively. All
models had RPD greater than 3.0, with high prediction accuracy and strong stability, which could realize the
simultaneous and rapid quantification of lycopene, soluble solids, acidity and moisture content. Conclusion In
summary, NIRS combined with chemometrics can effectively detect multiple key indexes in nanostructured lycopene
liquid beverages, meet the demand for rapid detection in actual production, and provide efficient technical support for
the quality control of such products.

KEY WORDS: near-infrared spectroscopy; nanostructured lycopene liquid beverage; combined pretreatment

optimization; partial least squares regression
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Table 1 Summary of several indicators for lycopene liquid beverages with different morphologies (n=3)
fEE YORILTEZS IKA¥1% pH AV EE /% EMLLE TR/ %
JER 84.88+0.40 4.13+£3.91 36.50+1.27 2.29+0.09
4 AT 84.95+0.88 4.08+4.39 36.2542.95 1.39+0.07
R R 85.10+0.99 4.05+7.12 36.00+3.67 1.34+0.02
J5 92.40+0.41 4.15+3.91 16.00+0.79 1.46+0.28
2 PEY S i 92.35+0.39 4.09+5.83 16.13+0.74 0.69+0.02
H R R 92.30+0.45 4.06+6.13 16.33+1.03 0.7240.02
D 95.72+0.15 4.15+5.20 8.10+1.32 0.86+0.10
1 AR 95.83+0.13 4.11£3.35 9.000.00 0.36+0.03
R R 95.867+0.09 4.11+1.70 9.00+0.00 0.35+0.02
J5 97.86+0.14 4.15+8.33 4.70+0.24 0.42+0.06
12 i EwE T 97.93+0.29 4.1145.83 4.63+0.22 0.1740.01
H R R 97.90+0.08 4.10+6.13 4.67+0.24 0.18+0.00
D 98.86+0.15 4.17+9.32 2.20+0.24 0.21£0.05
1/4 Vay i nEs 98.90+0.00 4.13+7.30 2.25+0.25 0.08+0.01
R R 98.93+0.09 4.12+7.54 2.33+0.24 0.13+0.05
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NIRS of liquid beverages with different morphologies
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Fig.2 Model results of various indicators in lycopene liquid drink stock solution
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Table 2 Optimal model summary table for various indicators in different forms of lycopene liquid beverages
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Fig.3 Model results of various indicators in nanostructured dextran-lycopene liquid drink
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Fig.4 Model results of various indicators in nanostructured mannosidic lycopene liquid drink
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