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Abstract

The objective of this study was to evaluate the feasibility of using FT-NIR
spectroscopy to determine the bioactive compounds and antioxidant capacities of
concentrated vegetables and fruits juice. Spectrum acquisition was made at wavelength
from 800 to 2500 nm in a transflectance mode using an FT-NIR spectrometer. Partial
least square regression with a test set validation and full cross validation was performed
to develop calibration models. The best models achieved for the anthocyanins content
(cyanidin-3-glucoside) gave R’ of 0.9037, RMSECV of 23.5 mg cyanidin-3-glucoside/kg
sample, bias of 0.504 and RPD of 3.22. Therefore, the best models achieved for the
anthocyanins content (cyanidin-3-rutinoside) gave R of 0.8239, RMSECV of 26.2 mg
cyanidin-3-rutinoside/kg sample, bias of 0.0703 and RPD of 2.38. Besides, the best
models achieved for the total phenolic compound gave R’ of 0.8370, RMSECV of 0.319
g GAE/kg sample, bias of 0.0598 and RPD of 2.52. Thus, the best models achieved for
the vitamin ¢ gave R’ of 0.9860, RMSECV of 1,630.00 mg ascorbic acid/kg sample, bias
of 351 and RPD of 8.65 , while the best prediction model for FRAP assay was attained
with R of 0.7604, RMSECV of 5.62 mmol FeSO,/kg sample, bias of 0.037 and RPD of
2.04 respectively. For concentrated tomato juice: the best model was achieved for the

lycopene content with R® of 0.9122, RMSECV of 1.69 mg lycopene/g sample, Bias of



0.0367, and RPD of 3.38. Therefore, the best models achieved for the total phenolic
compound gave R’ of 0.6544, RMSECV of 0.592 g GAE/kg sample, bias of 0.000279
and RPD of 1.70. Thus, the best models achieved for the vitamin ¢ gave R’ of 0.8896,
RMSECYV of 15,500 mg ascorbic acid/kg sample, bias of -328 and RPD of 3.01, while the
best prediction model for DPPH radical scavenging capacity was attained with R of
0.4086, RMSECV 11.3 mmol Trolox equivalents (TE) /kg sample, bias of 3.76 and RPD of
1.38 respectively. For concentrated pomegranate juices: the total phenolic compounds
was accurately determined using NIRS with R® of 0.8682, RMSECV of 10.2 g GAE/L,
Bias of 0.135, and RPD of 1.96, Finally, the best prediction model for an antioxidant
capacity(EC,,) with R’ of 0.8384, RMSECV of 846 mL PJ/mol DPPH, bias of -63.6 and
RPD of 2.49. In conclusion, the NIRS has a potential for monitoring the bioactive
compounds and antioxidant capacities of concentrated mulberry juice, concentrated

tomato juice and concentrated pomegranate juice.
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