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Table 1 The levels of studied variables

The levels of

. Source
independents factors !

+1 0 -1 Independents factors

100 50 0
0.4 025 0.1
6 4 2

Wall material (%)
Extract/wall ratio (w/w)
Sonication time (min)
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Table 2 Extraction efficiency and total phenolic content of extracts

Total phenolic content (mg

Extraction efficiency

Extraction method

GA/g DM) (%)
54 96° 19.74¢ Microwave _assisted
extraction
63.27° 22.55° Supercritical fluid extraction
80.50% 25.32% Ultrasound assisted extraction
39.91¢ 17.19¢ Subcritical water extraction
24.02° 11.48° Maceration

Different letters indicate statistically significant differences (P<0.05)
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Table 3 Treatment designed by response surface methodology and their responses

No  Wall material

Sonication Time  Extract/wall ratio  Encapsulation  Particle size ~ Zeta potential

(min) (W/w) efficiency (%) (nm) (mv)
1 Alginate 4 0.1 65.42 101.69 -49.07
2 Alginate 2 0.25 74.17 98.78 -52.01
3 Alginate 6 0.25 78.02 97.66 -55.72
4 Alginate 4 0.4 78.86 93.03 -58.45
5 Composite 2 0.1 58.83 99.27 -38.42
6 Composite 6 0.1 61.82 95.08 -41.11
7 Composite 4 0.25 63.55 83.04 -43.57
8 Composite 4 0.25 64.19 85.0 -43.81
9 Composite 2 0.4 67.32 81.91 -46.62
10 Composite 6 0.4 73.71 79.78 -47.43
11 Arabic gum 4 0.1 55.39 101.56 -27.45
12 Arabic gum 2 0.25 63.02 101.04 -27.41
13 Arabic gum 6 0.25 65.93 100.75 -27.69
14 Arabic gum 4 0.4 67.01 96.84 -28.17
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0.23*A*C+0.85* B * C+3.83*A2-1.03*B2+2.58*C2
Zeta potential=-43.69+13.07*A-
3.08*B-0.94*C+2.16*A*B+0.86*A*C+0.47*B*C+2.80*

AZ4+0.11*B2+0.19*C2
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ABSTRACT
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In this study, extracts of mountain tea were obtained by maceration,
supercritical fluid, ultrasound assisted, subcritical water and microwave. The
highest extraction efficiency (22.55%) and total phenolic content (80.50 mg
GA/g DM) was observed in extract obtained via ultrasound assisted extraction.
Antioxidant activity of different concentrations of extracts was compared with
100 ppm TBHQ synthetic antioxidant and an increased in concentration of
extract increased antioxidant activity. Type and percentage of wall materials (0,
50 and 100), the ratio of extracts to wall materials (0.1, 0.25 and 0.4 w/w), and
sonication time (2, 4 and 6 min) as independent variable levels and
encapsulation efficiency of phenolic compounds, particle size of nanocapsule
and zeta potential were considered as a response to optimization of
encapsulation conditions of the extract. An increase in sonication time resulted
in increased encapsulation efficiency and decreased particle size of capsule. As
the ratio of extract to wall materials increased, the encapsulation efficiency of
extract increased and particle size decreased. Type of wall materials has effect
on encapsulation efficacy, zeta potential, and particle size of capsule. The
optimum conditions for encapsulating of mountain tea extract were 6 min
ultrasound; the ratio of extract to wall 0.4 and the amount of Arabic gum and
alginate were 30.3% and 69.7% respectively. In optimum conditions, the
encapsulation efficiency, Zeta potential and particle size were 57.43%, -52.1
mV and 82.06 nm. The amount of sedimentation and releaseof extract during the
storage period was increasing. Nanocapsule has a smooth and interconnected
structuralthat due to high encapsulation efficiency this nanocapsule can be
added to food as an antioxidant compound.
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