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Table 1 Coded levels of independent variables used in the RSM design for maceration method

. Coded levels
Independent variables 1 0 1
Temperature (A °C) 25 30 35
Time(B h) 12 18 24
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Table 2 Coded levels of independent variables used in the RSM design for ultrasound assisted
extraction method

. Coded levels
Independent variables 1 0 1
Temperature (A °C) 35 45 55
Time(B min) 15 22 30
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Table 3. Regression coefficients, R, and P for dependent variables (maceration methods), all the
factors with non-significant F- test values were removed from the model.

Regression coefficient of Antioxidant activity TPC Anthocyanins
variables (%) (mg GAE/100 ml) content (mg/ml)
by (intercept) 51.38 87.96 97.28
bi(A) 2.17* 1.57* 6.7*
bi(B) 1.95* 7.25% -
bi(A%) - - 12.53%
by,(B) - - -
b12(AB) - - 4%
R’ 0.75 0.80 0.98
Lack of Fit 0.3185™ 0.0703™ 0.8481™
P or probability 0.0141* 0.0003* 0.0001*
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Fig 2 The effects of independent variables
(maceration time and temperature) on the level of
TPC
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Fig 1 The effects of independent variables
(maceration time and temperature) on the level of
antioxidant activity.
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Table 4 Regression coefficients, R?, and P for dependent variables (ultrasound assisted extraction
methods), all the factors with non-significant F- test values were removed from the model.

Regression coefficient of

variables (%)
by (intercept) 57.01
bi(A) 8.85%
bi(B) -
bii(A”) -
b,:(B%) -
b12(AB) -
R’ 0.71
Lack of Fit 0.1409™
P or probability 0.0033*

Antioxidant activity

TPC (mg Anthocyanins
GAE/100 ml) content (mg/ml)
100.19 113.48
5.05% 5.16*

8.87* -
- -5.41*
- -8.15*
0.71 0.85
0.2624"™ 0.7964™
0.0268* 0.0090*
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Fig 4 The effects of independent variables
(ultrasound assisted extraction time and
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Table 5 The optimum ME and UAE conditions
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UAE 55 15 64.89 114.115 121.645 0.82
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Optimization of Ultrasound Assisted and Maceration Extraction
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Sardasht black grape (Vitis Viniferae cv. Rash) is one of the most important grape cultivars in west
Azerbaijan province in Iran that mainly used for grape juice production. Black grape residues are a
cheap source of bioactive compounds. In this research ultrasound-assisted (UAE) and maceration
extraction (ME) were applied for bioactive compounds extraction of Sardasht black grape residues.A

central composite design was used to obtain the optimal conditions of UAE and ME; the effects of

operating conditions (temperature and time) on phenolic compounds, anthocyanin content and
antioxidant activity were studied through response surface methodology (RSM). Optimized conditions
were as follows: extraction time was 24 h, and temperature was 35°C for ME and 55°C and 15 min
for UAE.Under these conditions the phenolic compounds, anthocyanins and antioxidant activity
obtained by ME and UAE methods were 96.779 mg GAE/100 ml, 118.345 mg/L, 55.49% and
114.115 mg GAE/100 ml, 121.645 mg/L, 64.89%, respectively.This study provides evidence that
UAE is an effective technique for the extraction of bioactive compounds from Sardasht black grape
residues.

Keywords: Anthocyanins, Maceration, Phenolic compounds, Response surface methodology,
Sardasht black grape, Ultrasound-assisted extraction
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