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Optimization of Total Phenolics and Flavonoids
from Ginger Using Response Surface Methodology
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Abstract

This research aimed to study optimal conditions for solvent extraction of total
phenolics, avonoids and antioxidant activities from ginger (Zingiber ofcinale). Response
surface methodology, Box Behnken design was applied for the experimental design to
investigate the optimal conditions. Ranges of operating conditions including chosen as
follow: 40-80 %v/v aqueous ethanol concentrations, 30-60°C extraction temperature and

3-6 hours extraction time were chosen.

The results from ginger extractions were a) the optimal conditions for extraction
of phenolics was 77 %v/v aqueous ethanol concentrations, 60°C extraction temperature
and 4.2 hours extraction time, b) the extraction of flavoniods was 80 %v/v aqueous
ethanol concentrations, 40°C extraction temperature and 3 hours extraction time and
C) the antioxidant activity was 74 %v/v aqueous ethanol concentrations, 49°C extraction
temperature and 6 hours extraction time. The maximum contents of the total phenolics,
flavoniods and antioxidant activity obtained the optimal conditions were 2.23 % (r° =
0.93), 219 % (¥ = 0.99), and 62.52% (r* = 0.91), respectively. According to the response
surface, the ethanol concentration was a significant factor for the total phenolics
extraction. However, for flavonoids and antioxidant activities, the ethanol concentration

and temperature were the significant factors.

Keywords : Ginger, phenolics, avonoids, response surface methodology
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Ethanol Phenolic Flavonoid
Experiment |Concentration| Time | Temperature Content Content [Inhibition
No. (%V) (hr) (°c) % Yield | (% Dry Wt.) | (% Dry Wt.) (%)
1 60 6 40 20.27 215 1.31 51.40
2 40 6 50 21.00 1.97 1.34 43.30
3 80 45 40 18.71 215 2.04 56.70
4 60 3 40 20.41 210 1.54 48.60
5 60 3 60 13.11 217 1.53 49.30
6 40 3 50 16.29 1.97 1.44 50.90
7 60 45 50 2424 223 1.46 60.50
8 80 45 60 11.61 220 1.95 49.30
9 40 45 60 24.45 1.97 1.59 51.50
10 80 3 50 4.45 218 2.09 60.00
11 40 45 40 24.90 2.07 122 16.60
12 60 6 60 24.08 215 1.63 58.00
13 80 6 50 17.35 220 2.05 57.40
14 60 45 50 21.96 217 1.51 60.30
15 60 45 50 21.12 215 1.42 55.90
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