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4. Microencapsulation
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1. Atomizer
2. Pomegranate
3. Punicacea
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2. 1,1- diphenyl-2-picrylhydrazyl (DPPH)
3. Folin—Ciocalteu’s reagent

4. Peristaltic pump

5. Mini Spray dryer Buchi (B-191)

6. Two-fluid nuzzle

7. Preliminary study
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1. Response surface methodology (RSM)
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Table 1 determination optimal of the wall to the core by CCD’

Polyphenol Anthocyanin Antioxidant Encapsulation

Run Walljcore (ug/mL) (mg/mL) activity (%) efficiency (%)
1 2.017 16.53 5145 32.11 53.22
2 12 26.816 78.55 28.87 28.59
3 324 14.344 40.6 37.32 63.09
4 1.95 17.28 7045 231 3595
5 3 16.528 4335 32.74 60.59
6 1.5 21.936 75.85 27.81 31.04
7 1.34 23.264 77.65 39.62 29.40
8 2.66 16.752 46.05 38.65 58.13
9 2 16.75 50.55 30.24 54.04
10 2 17.56 5495 30.88 50.04
11 2 18.06 60.05 29.56 45.40

Central composite design*
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2. Adequate precision
3. Coefticient of variation
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1. Central composite rotatable design (CCRD)
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Table 2 Variance analysis compounds Anthocyanin, polyphenol, antioxidant activity

Anthocyanin(mg/ml) Polyphenol ( pg galic acid/ml) Antioxidant activity (%)
Reference Coefficient Sum of P-value Coefficient Sum of P-value Coefficient Sum of P-value
squares squares squares
Liner
Core (A) -13 52.84 <0.0001 s 324 83.96 <0.0001%* -1.93 29.77  0.0006**
Wall (B) 534 823 0.11600™ 0.3242 0.8408 0.2026"° 0.88 56.23  0.0001**
Quadratic
Square -0.343 022 0.5959"¢ 0.1629 0.1629 0.5312"° -0.75 0.12 0.7105"°
of core(A?)
Square
of wall(B?) -14.01 54.80 <0.0001** 249 0.4297 <0.0001%** 3.68 2245  0.0013%*
Interaction
wall & core -0.037 0.040 0.8200™° 0.2600 0.2705 0.4515"° 0.49 098 03138"°
(AXB)
Lack-of-fit 1.07 0.78430"* 0.4656 0.8638"° 098 03767"°
Pure error 3.94 2.52 0.72
R’ 0.9552 0.9773 0.9499
Radj 0.9301 0.9611 0.9141
Cv 6.52 338 1.76
Adequate 19.197 23.346 16.680
precesion

**,* ns :Represent significant at level of p<0/05, p<0/01 and not- significant respectively
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Y =11.35-2.57*A+1.01*B+0.10*A*B-0.18*A%+2.81*B’ (@)
Y2=17.683.24*A+0.32*B+0.26*A*B+0.16*A>+2.49*B? )

Y3=50.74 -1.93*A+2.65%B-0.49*A *B-0.13 *A”+1.80*B’ )
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1. Lack of fit
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Fig 1 Comparison of experimental and predicted data for A: Anthocyanin B: Polyphenol C: antioxidant activity of
encapsulated pomegranate juice powder
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1. Desirability
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Table 3 Comparison of experimental results and predicted model

Parameter Dependent Variable
Anthocyanin Polyphenol Antioxidant
(mg/mL) (ng/mL) (%)
Prediction 87.57+0.95 23.35+0.39 36.80+0.65
Experimental” 87.53+0.60 23.37+0.08 36.5+0.60
“Experimental data obtained from three repetition tests & Data in the table has been shown as mean =+ standard
deviation
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Fig 3 Changes of concentration in anthocyanin compounds during 60 days. A: refrigerator-dark, B: refrigerator-
light, C: environment-dark, and D: environment-light conditions.
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Fig4 Changes of concentration in Polyphenol compounds (pg gallic acid/mL) during 60 days A: refrigerator-dark,
B: refrigerator-light, C: environment-dark, D: environment-light conditions
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Table 4 Coefficients of the synthetic models used to release the compounds

Columnl Column2 Column3 Column4T Treatments Column8 Column10
Compound model Reduction dark- light- dark- light-
refrigerator refrigeratore  environment  environment
constant rate
rate

Anthocyanin zero-order k -0/6207 -0/6296 -0/7233 -0/7361
(mg/ml) First-order k 0/0055 0/0059 0/0066 0/0068

Polyphenol zero-order k 0/1352 0/1463 -0/1834 0/241
(ng galic acid/ml0  First-order k 0/0043 0/0048 0/0066 0/0089
Antioxidan zero-order k -0/1342 -0/1442 -0/1805 -0/2262
activity(%) First-order k 0/0036 0/0040 0/0053 0/0073
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Spraying drying method is one of the most important ways to prevent the loss of
strategic food products and increase their shelf life. Optimizing the operating
conditions of this system can be a good platform for the production of products
with ideal physicochemical quality. In this study, the effect of different wall
concentrations (maltodextrin) on the core (pomegranate juice extract) on efficacy
encapsulation, concentration of polyphenolic compounds (ug garlic acid /ml),
antioxidants (%), anthocyanins (mg/ml), using the RSM and the central composite
design were investigated. The optimization rate was based on the highest amount
of anthocyanin, polyphenol and antioxidant activity. Optimized conditions were:
5.70% for core compounds and 18.50% for maltodextrin as wall coatings with 70%
permeability using SPSS statistical software (Version 16, USA) To compare the
experimental results and the model in the form of t-student test and for the optimal
experimental results, the factorial design in the form of a randomized complete
block at the 95% probability level was used. The effect of microcapsulation
process on the release rate of bioactive compounds during 60 days of storage was
analyzed in 4 treatments: refrigerator-dark, refrigerator-light, medium-dark,
environment-light. The results of the analysis of variance showed a significant
difference between the 4 treatments (p <0.05) and the refrigerator-dark treatment
had the highest stability compared to other treatments. MATLAB software was
fitted for all three groups of antioxidants, polyphenols, anthocyanins, the First-
order model was selected as the top model. Finally, under optimal conditions, the
production of microdermabrasion powder can be considered to develop the
enrichment of food products with the obtained powders
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