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Abstract: Objective The HPLC fingerprints of water extracts and alcohol extracts of Glycyrrhiza uralensis from different producing
areas were established in order to provide reference for the quality control and the extraction and processing methods. Methods The
HPLC fingerprints of water extracts and alcohol extracts of 10 batches of G uralensis from different producing areas were established by
HPLC method, and the similarity evaluation and hierarchical cluster analysis of the obtained fingerprint data were carried out. Results
The fingerprint of water extracts and ethanol extracts of G uralensis was established. There were 16 common peaks were identified from
fingerprints of water extracts, and six components were identified, meanwhile, the fingerprints of water extracts showed that the
similarity of 10 batches of G uralensis was in the range of 0.030 and 0.999. Sixty common peaks were identified from fingerprints of
ethanol extracts, and seven components were identified, meanwhile, the fingerprints of ethanol extracts showed that the similarity of 10
batches of G uralensis were all greater than 0.85. The results of hierarchical cluster analysis showed that the water extracts and alcohol
extracts of G uralensis in different areas could be well classified, suggesting that natural factors such as the climate, soil conditions and
other natural factors had a significant impact on the internal quality of licorice. Conclusion A stable and reliable HPLC fingerprint

evaluation method for water extracts and alcohol extracts of G uralensis has been established, which can provide a powerful theoretical
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basis and a guidance for the study of quality standard of G uralensis and the optimization of extraction and processing technology,

and provide a scientific basis for the choice of clinical medication.

Key words: Glycyrrhiza uralensis Fisch.; water extract; ethanol extract; HPLC; fingerprinting; similarity-assessing method;

hierarchical cluster analysis
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Table 1 Sample source information
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11 min, 85%~78% B; 11~23 min, 78%~76% B;
23~26 min, 76%~73% B; 26~29 min, 73% B;
29~37 min, 73%~70% B; 37~60 min, 70%~54%
B; 60~ 66 min, 54%~50% B; /& FH i & 1.0 mL/min;
FEIR 30 C; A 237 nm;  BEFEARFT 20 uL.

2.1.2 HEEREEELSG @A SinoChrom
ODS-BP Ci5 (250 mmX4.6 mm, 5 um); VsIAHN
NG (A -01%BEREKIER (B, BREESEML: 0~5
min, 80%~70% B; 5~8min, 70%~65% B; 8~
18 min, 65%~50% B; 18~25 min, 50%~40% B;
25~30 min, 40%~30% B; 30~35 min, 30%~20%
B; 35~40 min, 20%~40% B; 40~43 min, 40%~
50% B; AFFE 1.0 mL/min; A& 30 C; &
WA 237 nm; BEFEAAFR 20 L.
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Fig. 1 Chromatogram of fingerprint of water extracts (A)

and ethanol extracts (B) of G uralensis
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15-H 5
4-celery glycyrrhizin
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11-H

5-glycyrrhizin =~ 7-celyl isoglycyrrhizin

9-isoglycoside 11-glycyrrhizin

2 HEKE&RIENE

Fig. 2 Chromatogram of fingerprint of water extracts of

15-glycyrrhizic acid

G uralensis
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Fig. 3 Chromatogram of fingerprint of ethanol extracts of

G uralensis

TRSUETEARBUE AR (0.030~0.999), MilEi&KIE  S10 N—4H, SO N—4: HraEMH R~ v I
SUEIE AR T 0.85. 2%, S1. S4. S5. S6 N—4H, S2. S3 A—4H (K
23.6 TROUENEZHERE T HEKEBME  4); BERAERES N 2 ANFEERS, Hd S10 M1
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Table 2 Similarity of water extract fingerprint of 10 batches of samples

Y5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

S1 1.000

S2 0.959 1.000

S3 0.967 0.981 1.000

S4 0.918 0.890 0.936 1.000

S5 0.357 0.404 0.327 0.255 1.000

S6 0.953 0.954 0.963 0.954 0.374 1.000

S7 0.034 0.029 0.025 0.016 0.643 0.024 1.000

S8 0.208 0.220 0.177 0.137 0.888 0.197 0.815 1.000

S9 0.915 0.884 0.930 0.876 0.232 0.904 0.033 0.127 1.000

S10 0.035 0.030 0.025 0.016 0.640 0.024 0.999 0.813 0.033 1.000

=3 10 A B RIE B E AR LE
Table 3 Similarity of ethanol extract fingerprint of 10 batches of samples

Y5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

S1 1.000

S2 0.967 1.000

S3 0.960 0.988 1.000

S4 0.952 0.935 0.935 1.000

S5 0.910 0.921 0.919 0.940 1.000

S6 0.955 0.963 0.960 0.973 0.933 1.000

S7 0.899 0.938 0.923 0.871 0.851 0.889 1.000

S8 0.933 0.958 0.937 0.885 0.883 0.904 0.947 1.000

S9 0.934 0.963 0.938 0.912 0.915 0.926 0.948 0.976 1.000

S10 0.924 0.947 0.924 0.889 0.879 0.902 0.945 0.982 0.978 1.000
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Fig. 4 Hierarchical cluster analysis of water extractd of 10

batches G uralensis from different habitats
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Fig. S Hierarchical cluster analysis of ethanol extracts of

10 batches G uralensis from different habitats
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