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Determination of Glycyrrhizic Acid in Foods by
High Performance Liquid Chromatography

Fumio MIYAMOTO and Masanobu SAEKI

Summary
A simple and rapid method for the determination of glycyrrhizic acid (GA) in foods by high
& performance liquid chromatography (HPLC) was developed.

GA was extracted from the sample with 1% ammonium hydroxide solution. The extract was
-added ethyl acetate, and GA in the extract was re-extracted with ethyl acetate by the addition of
10% sulfuric acid. After the ethyl acetate layer was evaporated to dryness in vacuo at a temparat-
ure below 50°C, the residue was dissolved in a constant volume of methanol-1.5% acetic acid (69 :
31) mixture as test solution.

Saccharin and 9 preservatives were also recovered quantitatively by the pretreatment method
for GA. Accordingly, it seemed that these food additives were able to determine by use of the
same test solution.

GA in the test solution was determined by HPLC by use of the following conditions: column :
Inertsil ODS-2 (4.6mm i.d. X 150mm), column temperature : 40°C, mobile phase:methanol-1.5% acetic
acid (69 : 31), flow rate : 1.0m/,/min, detection : 254nm. GA was clearly separated from saccharin,
9 preservatives and interfering peaks from food components by the above HPLC conditions. The
recoveries of GA added to 10 kinds of foods at level of 100u#g, g were in the range of 82.4~104.5
%. The detection limit of GA in food was 5 ug/g.

By this method, 4 commercial samples adding licorice were analyzed. GA was detected in the

range of 57.5~189ug /g in all samles.
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Tablel. Recovery of Glycyrrhizic Acid from
Water by Pretreatment Methods using
Three Organic Solvents

Recovery (%)

Solvent pH1.3" pHL7Y
1 —Butanol 99.0 98.8
Ethyl acetate 98.9 97.5
Ethyl ether 32.8 25.1

Glycyrrhizic acid was added to water at the

level of 100ugg.

a) Ten m{ of 10% H.SO: was added to 20m¢ of
1% ammonium hydroxide solution.

b) Seven mf of 10% H.SO. was added to 20mé of
1% ammonium hydroxide solution.
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Table 2. Recoveries of Saccharin and 9 Kinds
of Preservatives from Water by Pretreat-
ment Method® for Glycyrrhizic Acid

Recovery (%)

Food additive

Saccharin 95.7
Sorbic acid 93.7
Benzoic acid 94.5
Dehydroacetic acid 93.8
Methy!l p-hydroxybenzoate 97.3
Ethyl p-hydroxybenzoate 98.0
Isopropy!l p-hydroxybenzoate 97.8
Propyl p-hydroxybenzoate 98.2
Isobutyl p-hydroxybenzoate 98.1
Butyl p-hydroxrbenzoate 98.0

Each food additive was added to water at the
level of 100¢g.g.
a) Times of extraction with ethyl acetate was

first.
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Table3. Retention Time of Glycyrrhizic Acid and Other Food Additives

Retention time (min)
Mobile phase 1  Mobile phase 2%

Food additive

Glycyrrhizic acid 9.5 8.0
Saccharin 7.0 1.9
Sorbic acid 2.0 2.3
Benzoic acid 2.7 2.6
Dehydroacetic acid 2.7 2.6
Methyl p-hydroxybenzoase 2.5 2.7
Ethyl p-hydroxybenzoase 2.9 3.3
Isopropyl p-hydroxybenzoate 3.5 4.1
Propyl p-hydroxybenzoate a7 4.5
Isobutyl p-hydroxybenzoate 4.7 6.1
Butyl p-hydroxybenzoate 4.9 6.4

a) Mobile phase 1 : methanol- 1.5% acetic acid (69 : 31)
b) Mobile phase 2 : methanol- 5mM citric acid buffer pH4.0 (65 : 35)

Table4. Comparison of Mobile Phase for Interfering Peaks from Food
Components on the Determination of Glycyrrhizic Acid
Sample Mobile phase 1  Mobile phase 2%
O

Soy sauce

Soy bean paste
Worcestor sauce
Kamaboko
Takuan-zuke
Ice cream

Ice candy
Yogurt
Chocolate

Peanut butter

OODP>POOODPOO
O0OO0OO0O0O0OO0OD x

O : absence of interfering peak in the retention time of glycyrrhizic acid and
in the neighborhood of that,

A\ : presence of interfering peak in the neighborhood of the retention time of
glycyrrhizic acid,

X : presence of interfering peak in the retention time of glycyrrhizic acid.

a) Mobile phase 1 : methanol- 1.5% acetic acid (69 : 31)

b) Mobile phase 2 : methanol- 5mM citric acid buffer pH4.0 (65 : 35)
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Table 5. Recovery of Glycyrrhizic Acid from
10 Kinds of Foods
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Fig.1. High performance liquid chromatograms of glycyrrhizic acid
standard and sample extracts
(A) : standard, (B): takuan-zuke, (C): konbu-tsukudani
Operating conditions —column : Inertsil ODS— 2 (5 gm, 4.6mm
i.d.X150mm), column temperature : 40°C, mobile phase : methano
1-1.5% acetic acid (69 : 31), flow rate : 1.0mf,”min, detection : 25
4nm (0.04AUFS), injection volume : 20 1€
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