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Effect of Reflux Conditions on Extraction Properties and
Antioxidant Activity of Freeze Dried-Schisandra chinensis

Eun-Joo Park, Jae-Jun Ahn, and Joong-Ho Kwon*

School of Food Science & Biotechnology, Kyungpook National University

Abstract Reflux extraction properties of Schisandra chinensis were investigated with different extraction conditions of
ethanol concentration (0-99%), extraction time (2-8 h), and extraction temperature (40-100°C). Different chemical properties,
such as reducing sugars (RS), titratable acidity (TA), Hunter’s color values, total phenolic compounds (TPC), and antioxidant
activity (DPPH and ABTS assays) were analyzed for the corresponding extracts. The results showed that RS and TA
increased as the extraction temperature increased. For each parameter, the maximum value was achieved, when extraction
was carried out with 50% ethanol for 8 h at 100°C. Redness (a*) of the extract decreased as all 3 extraction parameters
were increased. TPC increased significantly as the extraction time and temperature increased; further, the highest TPC was
achieved, when extraction was carried out with 50% ethanol. The same tendency was observed for DPPH and ABTS
radical scavenging activities. The highest TPC and antioxidant activity were obtained, when extraction was carried out with

50% ethanol for 4-6 h at 60-80°C, respectively.
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Table 1. Effect of ethanol concentration on reducing sugar, titratable acidity and Hunter’s color value of Schisandra chinensis extracts”

Ethanol Reducing sugar . - Hunter’s color
conc. (%) (mg/100 g) Titratable acidity I - o
0 513.3443.62%" 0.93+0.00° 57.75+0.53° 58.75+0.38* 16.22+0.08*
50 523.96+4.17° 0.94+0.00* 49.86+0.06° 45.92+0.04° 13.13+0.02°
70 518.58+3.67® 0.91+0.01° 57.67+0.01° 42.53+0.02° 11.31+0.01°
99 395.11+6.78° 0.76+0.00° 59.93+0.42° 36.42+0.22¢ 6.93+0.08°

DExtraction was performed at 60°C for 2h on a mixture composed of 5g of Schisandra chinensis powder and 50 mL of different ethanol

concentration.
Mean of standard deviation (#=5).

*4Values with different superscript within a same column are significantly different (p<0.05) by Duncan’s test.
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Fig. 1. Effect of ethanol concentrations for the reflux extraction of freeze-dried Schisandra chinensis on total phenolics, DPPH radical

scavenging capacity and ABTS radical scavenging capacity.
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Table 2. Effect of reflux extraction (RE) time on reducing sugar, titratable acidity and Hunter’s color of Schisandra chinensis"

Reducing sugar

Hunter's color

Extraction time (hr) (mg/100 ) Titratable acidity T - o
2 492.18+3.36™ 0.94+0.00* 51.82+0.39° 47.29+0.31° 11.69+0.08"
4 565.53+2.20° 1.04+0.00° 46.15+£0.47° 44.43+0.39° 14.4140.13¢
6 563.57+1.53® 1.08+0.00° 42.68+0.26° 39.45+0.22¢ 14.72+0.18°
8 560.3942.54° 1.09+0.00° 41.59£0.17¢ 40.55+0.15° 15.2240.05*

DExtraction was performed at 60°C on a mixture composed of 5 g of Schisandra chinensis powder and 50 mL of 50% ethanol.

YMean of standard deviation (n=5)

*4Values with different superscript within a same column are significantly different (p<0.05) by Duncan’s test.
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Fig. 2. Effect of extraction time for the reflux extraction of freeze-dried Schisandra chinensis on total phenolics, DPPH radical

scavenging capacity and ABTS radical scavenging capacity.
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Table 3. Effect of reflux extraction (RE) temperature on reducing sugar, titratable acidity and Hunter’s color value of Schisandra
chinensis"

. o Reducing sugar . . Hunter’s color
Extraction temp. (°C) (mg/100 g) Titratable acidity T - o
40 500.49+1.69%* 1.00+0.00° 49.73+0.28* 54.88+0.29 10.68+0.04°
60 505.38+4.58¢ 0.96+0.00¢ 49.88+0.36* 44.75+0.28° 13.14+0.08°
80 535.94+1.53° 1.03+0.00° 27.84+0.06° 32.99+0.05° 13.86+0.02°
100 934.96+1.69 1.83+0.00* 12.36+0.02° 24.36+0.06° 8.17+0.01¢

DExtraction was performed for 2 h on a mixture composed of 5 g of Schisandra chinensis powder and 50 mL of 50% ethanol.
IMean of standard deviation (#=5).
*4Values with different superscript within a same column are significantly different (p<0.05) by Duncan’s test.
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Fig. 3. Effect of extraction temperature for the reflux extraction of freeze-dried Schisandra chinensis on total phenolics, DPPH radical
scavenging capacity and ABTS radical scavenging capacity.
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Table 4. Correlation coefficients among total phenolics contents, antioxidant ability, reducing sugar, Hunter's value and titratable

acidity
Extraf:t‘ion Trait Total DPPH ABTS Reducing Hunter’s Titrgtgble
condition polyphenol sugar a* value acidity
Total polyphenol 1.000 - - - - -
DPPH 0.694** 1.000 - - - -
Ethanol ABTS 0.999%** 0.693** 1.000 - - -
(%) Reducing sugar 0.533™ -0.231™ 0.530™ 1.000 - -
Hunter’s a* value -0.271™ -0.875%* -0.267™ 0.634* 1.000 -
Titratable acidity 0.484™ -0.294™ 0.484™ 0.990%** 0.702%* 1.000
Total polyphenol 1.000 - - - - -
DPPH 0.948%** 1.000 - - - -
Time ABTS 0.947%*x* 0.969%** 1.000 - - -
(h) Reducing sugar 0.926%** 0.994%*x* 0.936%** 1.000 - -
Hunter’s a* value -0.960%** -0.822%* -0.864** -0.782%* 1.000 -
Titratable acidity 0.979%** 0.970%** 0.992%** 0.940%** -0.914%** 1.000
Total polyphenol 1.000 - - - - -
DPPH 0.975%* 1.000 - - - -
Temp. ABTS 0.997*** 0.970%** 1.000 - - -
§©) Reducing sugar 0.964*** 0.999** 0.958%** 1.000 - -
Hunter’s a* value -0.920%*** -0.815%* -0.912%* -0.787** 1.000 -
Titratable acidity 0.953*** 0.996** 0.950%** 0.998%*** -0.759%* 1.000

™; Not significant. *, ** ***; Sjonificant at p<0.05, 0.01, or 0.001, respectively.
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