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[ Abstract ] Objective: To study on the content change and transformation rule of eight main characteristic
components in stir-frying process of Glycyrrhizae Radix et Rhizoma. Method: The contents of liquiritin apioside,
liquiritin, isoliquiritin apioside, isoliquiritin, liquiritigenin, isoliquiritigenin, glycyrrhizic acid and glycyrrhetinic
acid in Glycyrrhizae Radix et Rhizoma were determined simultaneously by HPLC. The chromatographic conditions
were Waters Symmetry® C; column (4.6 mm x 250 mm, 5 pm), and the mobile phase of acetonitrile (A) -
0. 05% phosphoric acid solution (B) for gradient elution (0-9 min, 19% -25% A; 9-18 min, 25% -34% A; 18-
38 min, 34% -51% A; 38-58 min, 51% -89% A ), the flow rate of I mL-min~', the detection wavelengths at
320 nm (0-16 min), 276 nm (16-25 min), 370 nm (25-28 min) , 254 nm (28-58 min) , the injection volume of
10 pL and the column temperature at 30 °C. Result: After stir-frying, the total content of three components with
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dihydroflavone as mother nucleus was decreased, while the total content of three components with chalcone as
mother nucleus showed an upward trend, the content change of glycyrrhizic acid was not obvious, but glycyrrhetinic
acid content showed a slight upward trend. When the monomer heating temperature reached 130 °C,
dihydroflavones and chalcones could be isomerized with each other, and with the increase of temperature, the
isomerization became more obvious. When the heating temperature rose to 180 °C (isoliquiritin apioside was
130 C ), in addition to the isomerization, the glucosidic bond of flavonoid glycosides began to break and gradually
transformed into the corresponding secondary glycosides or aglycones. Glucosidic bond of glycyrrhizic acid could
also be broken to form glycyrrhetinic acid, which was detected at 150 °C. Conclusion: The change of chemical
composition is complex during stir-frying process of Glycyrrhizae Radix et Rhizoma, in addition to the isomerization

and glucosidic bonds breaking observed in this experiment, there may be other complex reactions. The content of

one compound in the herb is affected by many factors during its processing, such as the time and temperature of

frying, the stability of the compound itself and so on.
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Fig.1 HPLC chromatograms of different samples of Glycyrrhizae

Radix et Rhizoma
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Table 1  Regression equations, correlation coefficients and linear

ranges of eight compounds in Glycyrrhizae Radix et Rhizoma

% Bl 15y r ZPETE R/ g
BT Y=4.4296X+0.0504 0.9992  0.0154~0.772 2
HE Y=7.0819X+0.0947 0.9997  0.061 8 ~3.090 9
BB B Y=16.937 0X +0.026 1 0.9997  0.010 1 ~0.503 0
SH A Y=28.217 0X +0.1377 0.9997  0.017 4 ~0.870 2
Hriz Y=36.3240X+0.078 6 0.9997  0.008 5~0.424 3
SHEE Y=85.064 0X+0.0262 0.9998  0.0024~0.121 4
HER Y=7.3597X -0.5753 0.9998  0.107 4 ~5.368 4
HROK R Y =16.967 0X -0.018 4 0.9999  0.002 7 ~0.133 3
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Table 2 Recovery test of determination of eight components in Glycyrrhizae Radix et Rhizoma
By PRttt/ g Fe b A/ mg AL/ mg WG A/ mg Bl %/ % -6/ % RSD/%
FrREH R 0.100 2 0.468 8 0.482 7 0.946 1 98.9 97.8 1.3
0.100 5 0.470 2 0.482 7 0.9359 96.5
0.099 8 0.466 9 0.482 7 0.940 4 98.1
0.099 9 0.467 4 0.482 7 0.931 2 96. 1
0.100 1 0.468 3 0.482 7 0.939 4 97.6
0.099 7 0.466 4 0.482 7 0.9457 99.3
HEH 0.100 2 2.208 8 1.9318 4.1329 99.6 99.0 0.7
0.100 5 2.2155 1.9318 4.129 9 99.1
0.099 8 2.2000 1.931 8 4.089 4 97.8
0.099 9 2.2022 1.9318 4.107 0 98.6
0.100 1 2.206 6 1.931 8 4.117 2 98.9
0.099 7 2.197 8 1.931 8 4.1258 99.8
iR T SES 0.100 2 0.171 0 0.1039 0.273 1 98.3 98.1 1.0
0.100 5 0.1715 0.1039 0.2719 96.6
0.099 8 0.170 3 0.1039 0.272 0 97.9
0.099 9 0.170 5 0.103 9 0.272 4 98.1
0.100 1 0.170 8 0.1039 0.274 2 99.5
0.099 7 0.170 1 0.1039 0.272 4 98.4
SFH®EH 0.100 2 0.266 4 0.217 6 0.482 2 99.2 98.4 1.1
0.100 5 0.267 2 0.217 6 0.482 4 98.9
0.099 8 0.265 3 0.217 6 0.480 1 98.7
0.099 9 0.265 6 0.217 6 0.474 9 96.2
0.100 1 0.266 1 0.217 6 0.480 6 98.6
0.099 7 0.265 1 0.217 6 0.479 4 98.5
HE&R 0.100 2 0.106 5 0.106 1 0.213 8 101.2 99.2 1.1
0.100 5 0.106 8 0.106 1 0.2116 98.8
0.099 8 0.106 0 0.106 1 0.2113 99.2
0.099 9 0.106 2 0.106 1 0.210 2 98.1
0.100 1 0.106 4 0.106 1 0.2117 99.3
0.099 7 0.1059 0.106 1 0.2103 98.4
FHEER 0.100 2 0.022 8 0.030 4 0.052 7 98.6 97.8 1.0
0.100 5 0.022 9 0.030 4 0.052 6 97.9
0.099 8 0.022 7 0.030 4 0.052 6 98.6
0.099 9 0.022 7 0.030 4 0.052 0 96.3
0.100 1 0.022 8 0.030 4 0.052 7 98.7
0.099 7 0.022 7 0.030 4 0.0521 96.9
A 0.100 2 3.2454 3.3553 6.526 9 97.8 98.8 1.2
0.100 5 3.2551 3.3553 6.573 5 98.9
0.099 8 3.2324 3.3553 6.507 2 97.6
0.099 9 3.2357 3.3553 6.560 8 99.1
0.100 1 3.2422 3.3553 6.624 3 100.8
0.099 7 3.2292 3.3553 6.537 5 98.6
H B )R 0.100 2 0.047 4 0.0333 0.080 4 99.2 97.4 1.1
0.100 5 0.047 5 0.0333 0.079 8 96.9
0.099 8 0.047 2 0.0333 0.079 9 98.1
0.099 9 0.047 2 0.0333 0.079 7 97.5
0.100 1 0.047 3 0.0333 0.079 3 96. 1
0.099 7 0.047 1 0.0333 0.079 3 96.7
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Table 3 Determination of eight compounds in different samples of Glycyrrhizae Radix et Rhizoma(n =3) %

G T Hed O FRiRHREE R HER SHER H R HE KR

SGC 0. 467 2.204 0.170 0. 266 0. 106 0.023 3.239 0.048
CGC-4 min 0. 455 2.015 0.174 0. 286 0. 126 0.030 3.278 0. 044
CGC-6 min 0.519 1. 980 0.182 0.378 0.103 0. 037 3.253 0.061
CGC-8 min 0.526 1.999 0.228 0.487 0. 101 0. 049 3.593 0.056
CGC-10 min 0.472 1.726 0. 186 0.450 0.084 0. 050 3.174 0. 065
CGC-12 min 0.280 1.265 0.176 0.512 0.079 0.071 3.010 0. 068
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Fig.2 Content change trend of various components in stir-frying process of Glycyrrhizae Radix et Rhizoma
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Fig. 3 HPLC chromatograms of eight monomer compounds in

Glycyrrhizae Radix et Rhizoma baked at different temperatures
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Fig. 4  Schematic diagrams of chemical reactions between eight

components in Glycyrrhizae Radix et Rhizoma
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