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Investigation of Antioxidative Activity and Stability of Ethanol Extracts of
Licorice Root (Glycyrrhiza glabra)
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Abstract This study was carried out to optimize the conditions for the extraction of antioxidative materials from licorice
root, Glycyrrhiza glabra. Chipped licorice roots were extracted with several solvents and their antioxidative activities were
tested to determine the optimal extraction solvent. Among the solvents tested, 95% ethanol gave the highest free radical
scavenging activity, and was therefore chosen as the optimal extracting solvent. The optimum extraction temperature and
time were 20°C and 12 hr, respectively. Next, the free radical scavenging activity of the ethanol extract was compared with
that of other known antioxidants such as a-tocopherol, butylated hydroxytoluene (BHT) and butylated hydroxyanisole
(BHA). Ethanol extract of licorice root had greater antioxidative activity than o-tocopherol and a similar level to that of
the two synthetic antioxidants (BHA and BHT). Moreover, the antioxidative activity of the ethanol extract was inhibited
neither by heat treatment at 180°C for 30 min nor by treatment at extreme pH. These findings suggest that ethanol extract

of G glabra may be useful as a natural antioxidant,
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Table 1. Determination of extracting solvent for the antioxidative
materials from licorice root"

Solvents RC,, (ug/mL) Yield (%)
Water 126.4+1.102 16.3 £0.55°
Methanol 26210.34° 2.74+0.09°
Ethanol 8.9+0.22° 24+0.10°
Acetone 9.940.29° 1.6+0.14°
Ethyl acetate 941£0.26° 224011
n-Hexane trace 0.02 £0.00¢

"Data indicate means = SD.
DValues with different superscript within the same column are
significantly different (p <0.05) by Duncan’s multiple range test.
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Table 2. Determination of optimal ethanol concentration for the
antioxidative materials from licorice root”

Ethanol concentration

) RC,, (ug/mL) Yields (%)
50 86.5+0.492 12340.20%
75 76.7+0.53° 8.91+0.23°
95 10.5+0.21° 2.6+0.12°

99.5 8.94+0.66° 2410.07

YData indicate means=SD.
PValues with different superscript within the same column are
significantly different (p <0.05) by Duncan’s multiple range test.
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Table 3. Determination of extraction temperature”

Extraction temperature

C) RC,, (ng/mL) Yields (%)
4 8.0+0.10® 2.6+030
20 8.3+£0.14% 254029
35 8.9+0.23° 234043
50 10.3 £0.24° 24+0.54

YData indicate means £ SD. ) )
DValues with different superscript within the same column are

significantly different (p <0.05) by Duncan’s multiple range test.

Table 4. Determination of extraction time"

Extraction time (h) RC,, (ng/mL) Yields (%)
6 9.01+0.329 1.9+0.19°
12 93+0.36° 241017
18 8.4+0.31° 2.5+0.06°
24 8.6+0.89° 2.5+0.39

YData indicate means % SD.
DValues with different superscript within the same column are
significantly different (p <0.05) by Duncan’s multiple range test.
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Fig. 1. DPPH free radical scavenging activity of the ethanol
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