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Factor 1 Factor 2 Factor 3
Run A: Maltodextrin (%) B: BSG (%) C: Inlet temperature (°C)

1 10 1 160
2 10 1 126.364
3 10 1 160
4 10 1 160
5 5 1.5 180
6 5 0.5 180
7 15 0.5 140
8 10 1 160
9 1.59104 1 160
10 5 1.5 140
11 10 1 160
12 5 0.5 140
13 15 1.5 140
14 10 1 193.636
15 10 0.159104 160
16 15 1.5 180
17 18.409 1 160

1Response surface methodology
*Basil seed Gum
3 Central composite design



18 10 1.8409 160
19 10 1 160
20 15 0.5 180
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Hygroscopic maximize 35.44 48.64 1 1 3
Density is in range 0.369 0.583 1 1 3
Solubility maximize 71.95 74.6 1 1 3
aw minimize 0.159 0.389 1 1 3
DPPH maximize 40.28 84.32 1 1 3
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Abstract

Microencapsulation of polyphenolic compounds with the aim of improving their stability and
release has received much attention. In the present research, the polyphenolic extract of the
wastes extracted by the combined effect of enzyme treatment and ultrasound was coated with
maltodextrin and basil seed gum. In order to optimize the preparation of microcapsules, Design-
Expert 13.0 software and response surface method were used. This design included 3
independent variables of maltodextrin level, basil seed gum (BSG) level and spray dryer inlet
temperature. The design of the test was done in the form of a central composite design (CCD)
and 4 repetitions at the central point. According to the results, increasing the inlet temperature of
the dryer and increasing the level of maltodextrin as a carrier decreased the microcoating
efficiency and the DPPH radical scavenging activity of the capsules in a non-linear manner.
Increasing the temperature of the dryer and the level of the BSG carrier led to a non-linear
decrease in the microencapsulation efficiency and the moisture content of the extract capsules.
The increase of both coating factors caused an increase in the solubility of the capsules and a
non-linear decrease in the water absorption capacity and a linear decrease in the mass density of
the capsules. The optimal conditions included 12.129% maltodextrin, 0.5% BSG and the inlet
temperature of the dryer was 177.22 degrees Celsius, and in these optimal conditions,
microcoencapsulation efficiency was 75.60%, antioxidant activity was 63.657%, moisture
content was 2.064%, water solubility was 73.339%, water absorption capacity was 88.45 g/100g,
and bulk density was 63.657%. 0.454 and water activity was predicted to be 0.232. Since the
desirability of this model for optimizing the production of capsules of extract of gourd waste was
80.37%, so this model showed a good ability to optimize the production of capsules of gourd
extract.
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