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Particle Size= +693.38+24.17A+52.50B-66.33A2-
138.33B2

A: Concentration ~ B: Homogenization Time
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Yield= +94.72+2.50A+6.94B-21.67A%-18.33B?
Particle Size= +624.33-0.8333A+19.92B-131.00A%-
48.75B?
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Tablel- Independent variables and Nano emulsion responses of encapsulated corn tassel extract with composite

]

A: Concentration

coating by central composite design(CCD) method

B: Homogenization Time

Factor 1 Factor 2 Response 1 Response 2
Std | Run | A:Concentration | B:Homogenization Yield(%) Particle Size(nm)
Time
Actual | Predicted | Actual | Predicted
% Min % % nm nm
12 | 1 20 10 80 78.31 700 693.38
6 2 30 10 65 66.72 659 651.22
3 3 10 15 50 50.47 520 517.06
5 4 10 10 60 61.72 612 602.89
4 5 30 15 55 55.47 568 565.39
2 6 30 5 45 42.80 450 460.39
10| 7 20 10 80 78.31 700 693.38
1 8 10 5 40 37.80 400 412.06
8 9 20 15 68 67.06 602 607.55
13 | 10 20 10 80 78.31 700 693.38
7 11 20 5 50 54.39 525 502.55
11 | 12 20 10 80 78.31 700 693.38
9 13 20 10 75 78.31 650 693.38

Table2- Independent variables and Nano emulsion responses of encapsulated corn tassel extract with basil seed
gum coating by central composite design(CCD) method

Factor 1 Factor 2 Response 1 Response 2
Std | Run | A:Concentration | B:Homogenization Yield Particle Size
Time
Actual | Predicted | Actual | Predicted

% min % % nm nm
7 1 20 5 70 67.99 555 555.67
2 2 30 5 50 50.28 430 423.83
4 3 30 15 65 64.17 450 463.67
1 4 10 5 45 45.28 420 425.50
10| 5 20 10 95 94.72 620 624.33
3 6 10 15 60 59.17 475 465.33
11| 7 20 10 95 94.72 620 624.33
8 8 20 15 80 83.33 575 595.50
5 9 10 10 70 70.56 490 494.17
9 10 20 15 85 83.33 620 595.50
12 | 11 20 10 95 94.72 627 624.33
6 12 30 10 75 75.56 500 492.50
13 | 13 20 10 95 94.72 627 624.33
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Figurel. Three-dimensional diagram, the simultaneous effect of concentration- homogenization time on Nano
emulsion particle size corn tassel extract encapsulated with basil seed gum and sesame protein isolate
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Figure2. Three-dimensional diagram, the simultaneous effect of concentration- homogenization time on Nano
emulsion particle size corn tassel extract encapsulated with basil seed gum
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Table 3- Particle size, Zeta potential and encapsulation efficiency of Nano emulsion encapsulated with
different wall materials
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Type of Nano Mean particle Zeta potential Encapsulation efficiency
emulsion size(nm) (mv) (%)
BSG 494.45P +41.85° 76.2°
BSG:SPI 533.28° +45.572 58.27°

Dissimilar letters showed a statistically significant difference at the level of P <0.05
BSG: Basil seed gum, SPI: Sesame protein isolate

Design-Expert® Software
Factor Coding: Actual

Yeild (%)
@ Design points above predicted value
O Design points below predicted value

40 [ 80

X1 = A: Concentration
X2 = B: Homogenization Time

Yeild (%)

5 10 A: Concentration (%)

Figure3. Three-dimensional diagram, the simultaneous effect of concentration- homogenization time on Nano
emulsion efficiency corn tassel extract encapsulated with basil seed gum and sesame protein isolate
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Figure4. Three-dimensional diagram, the simultaneous effect of concentration- homogenization time on Nano
emulsion efficiency corn tassel extract encapsulated with basil seed gum
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Table4- Investigation of stability in different samples of Nano emulsion prepared from corn tassel extract
encapsulated with BSG and BSG: SPI

Extract name

Stability of Nano emulsion in days(%)
0 3 7 15 21

Corn tassel extract Nano emulsion encapsulated with basil

seed gum

89/427° | 74/67B° | 63/95 | 43/20P° | 20/89%°
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Corn tassel extract Nano emulsion encapsulated with basil

seed gum and sesame protein isolate

94/85”% | 82/00B% | 70/23%@ | 55/41P2 | 33/80F

Dissimilar letters showed a statistically significant difference at the level of p <0.05
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name equivalent/g content(mg
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Table6- Antioxidant activity of corn tassel extract
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Table7- Minimum inhibitory concentration (MIC) of Corn tassel extract against pathogenic bacteria

Gram-positive bacteria

Gram-negative bacteria

Extract name S. aureus L. monocytogenes

S. enteritidis E.coli P. aeruginosa

Corn tassel 25 25

50 25 50
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In this study, basil seed gum (BSG) alone, and in combination with sesame protein
isolate (SPI) were used in ratios 1:0 and 1:1 in order to encapsulate corn tassel extract
(CTE) using the response surface method in the central composite design template was
used. Also, the quadratic equation was used to optimize and investigate the effect of the
concentration of corn tassel extract and homogenization time on the response of particle
size and efficiency. At first, total phenolic content (TPC), antioxidant activity and
antibacterial activity of corn tassel extract were investigated. In addition, the measured
antioxidant activity (DPPH&FRAP) showed a very high potential of these compounds
(FRAP=288.11, DPPH=85.05) for encapsulation. The content of total phenol and
flavonoids obtained from the test results were 1968.23 and 1346.20, respectively. The
analysis results showed that the nanoparticles obtained from coating basil seed gum had
the lowest particle size (494.4nm). Also, the highest coating efficiency (76.2%) belongs
to the sample coated with basil seed gum. The value of zeta potential increased (+44.57)
in the use of composite coating, and reached its highest value. During the storage of
encapsulated Nano emulsion in the period of 0,3,7,15 and 21 days, the stability of
nanoemulsions decreased with the passage of time, in such a way that, the highest
stability related to encapsulated Nano extract in the combined coating (94.85 per day
zero and 33.8 for day 21). The result of this study showed that nanoencapsulated of
corn tassel extract with basil seed gum is more effective than the combined coating. But
by checking other parameters (such as stability), It is suggested to use this gum in
combination with other wall materials, including sesame protein isolates, to achieve the
desired results.
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