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Abstract

The objective of the study of co-encapsulation of natural colour and honey crystals by
drying methods was to determine optimum drying conditions by vacuum and freeze drying and
maltodextrin content

Freeze concentrated beet root extract was encapsulated with sunflower honey crystals
and maltodextrin by vacuum drying at 35, 40 and 45°C, freeze drying at -40°C and 133x10°
mbar. Maltodextrin was added at 0, 5, 10 and 15% (w/w) of the extract. Drying time for both
methods was 72 hours. The optimum vacuum drying condition was at 40°C with addition of 5%
maltodextrin. The capsule powder has a, in the range suitable for safe storage (0.304+0.004),
good flowability (reposed angle of 25.40+1.58%) and good antioxidant activity (IC,,= 9.57+0.19
mg/g dry weight of beet root extract). The optimum maltodextrin concentration for freeze drying
was 5%, giving the capsule powder with good flowability (reposed angle of 30.90+1.65°) and the

highest antioxidant activity (IC,, = 11.38+0.26 mg/g dry weight of beet root extract) (p<0.05).



Comparison of vacuum and freeze dried capsules produced at the optimum conditions
revealed that vacuum dried capsules showed significantly better flowability, antioxidant activity
and a* value than those of freeze dried capsules (p<0.05). Drying methods did not significantly
influence sensory acceptance scores of the dried or dissolved samples (p>0.05). The melting
points of vacuum and freeze dried capsules were 74.49 and 75.16°C, respectively, which
corresponded to the melting point of glucose.

The capsules produced at the optimum conditions of vacuum and freeze drying had
similar sorption isotherms. GAB model was the best model for sorption isotherm prediction,
giving standard error of 0.27-1.10%. The best a_, for storage of the capsules was 0.1, at which the

temperature effect on antioxidant activity was not significant (p>0.05).



