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Quality analysis of different grades of Glycyrrhiza Polygalae Radix slices
JIANG Yu-tong', GAO Zhao', LE Zhi-yong? BAI Zong-li*, TU Peng-fei', JIANG Yong"”

(1. State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University,
Beijing 100191, China; 2. Kangmei Pharmaceutical Co., Ltd., Puning 515300, China)

Abstract: The grading and quality analysis methods for different commercial Glycyrrhiza Polygalae Radix
slices were established. The qualities of different grade samples were analyzed and compared, in order to provide
useful information for the formulation of the grading standards of Glycyrrhiza Polygalae Radix slices. A total of
34 batches of Glycyrrhiza Polygalae Radix slice samples collected from 12 companies were divided into two
grades: first-grade (diameter > 3.0 mm) and second-grade (diameter < 3.0 mm). Thin-layer chromatography (TLC),
multi-component content determination and fingerprint analysis were used to analyze the qualities of different
grades of Glycyrrhiza Polygalae Radix slices, and the fingerprints were statistically analyzed using partial least
squares-discriminant analysis (PLS-DA) and orthogonal partial least squares-discriminant analysis (OPLS-DA).
The results showed that the established TLC method can simultaneously identify three major types of components,
including sugar esters, xanthones, and saponins in Glycyrrhiza Polygalae Radix slices, and has obvious advantage
compared to the existing methods for its rich information, low cost, and easy or safe operation. The multi-component
determination showed that the contents of three index components (polygalaxanthone III, 3,6'-disinapoyl sucrose
and tenuifolin) in the first-grade products of Glycyrrhiza Polygalae Radix slices were lower than those in the second-
grade products. The results of PLS-DA and OPLS-DA indicated significant differences were observed between the
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first-grade and second-grade products, with sibiricose A5, sibiricose A6, polygalaxanthone III, 3,6'-disinapoyl
sucrose and tenuifoliside A being identifies as the major differentiate markers.
Key words: Glycyrrhiza Polygalae Radix slices; commodity grade; TLC; content determination; fingerprint;
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Figure 1  First-grade (A) and second-grade (B) of Glycyrrhiza

Polygalae Radix slices
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Figure 2 TLC chromatogram of Glycyrrhiza Polygalae Radix
slices. HB is a mixed references of 3,6 -disinapoyl sucrose (A) and
polygalaxanthone 11 (B); DZ is reference crude drug of Polygalae

Radix
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Figure 4 Reference HPLC fingerprint of Glycyrrhiza Polygalae Radix slices. Peak 3: Sibiricose A5; Peak 4: Sibiricose A6; Peak 9: 3,6 -

Disinapoyl sucrose; Peak 12: Tenuifoliside A; other peaks: Unknown
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Table 1 Sample information and content determination results of effective components in Glycyrrhiza Polygalae Radix slices. *Diameter is

the average diameter of ten Glycyrrhiza Polygalae Radix slices in each batch. "Chinese Pharmacopeia 2015 Edition

. . Collection Diameter® Percentage Polygalaxan- . " - Tenuifolin
No. Manufacturer Habitat Processing standard Grade - of root Disinapoyl
date (x £ s)/mm thone 111/% 1%
bark/% sucrose/%
S1 Beijing Sanhe Shanxi Beijing TCM Pieces  2016.9.3 First 4.23+0.30 98.6 0.18 0.56 3.34
Processing Standards
2008ed
S2  Beijing Sanhe Shanxi Beijing TCM Pieces  2017.4.26 First 4.22+0.48 96.9 0.26 0.47 3.57
Processing Standards
2008ed
S3  AnhuiJiuzhou-  Shanxi Beijing TCM Pieces  2016.4.21 First 4.34+£0.66 94.6 0.19 0.55 3.80
fangyuan Processing Standards
2008ed
S4  AnhuiJiuzhou-  Shaanxi Beijing TCM Pieces 2017.3.8 First 4.41+0.55 98.7 0.27 0.71 3.44
fangyuan Processing Standards
2008ed
S5  Kangmei Shaanxi CHP 2015ed® 2017.11.20  First 4.45+0.36 97.8 0.15 0.39 3.93
S6  Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.41+0.40 96.5 0.14 0.40 3.93
S7  Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.27+0.42 98.4 0.15 0.40 391
S8  Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.52 +0.62 97.2 0.14 0.40 3.93
S9  Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.31+0.57 97.9 0.15 0.39 3.86
S10 Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.20 +£0.36 98.5 0.14 0.42 3.76
S11 Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.18+0.43 96.9 0.14 0.41 3.59
S12 Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.23+0.61 97.3 0.15 0.42 3.69
S13 Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.36 +0.58 95.9 0.14 0.43 4.40
S14 Kangmei Shaanxi CHP 2015ed 2017.11.20  First 4.17 +£0.46 97.6 0.14 0.42 3.83
S15 Kangmei Sichuan CHP 2015ed 2017.11.20  First 4.26 £ 0.66 96.0 0.14 0.39 3.77
S16 Kangmei Sichuan CHP 2015ed 2017.11.20  First 4.12+0.47 96.1 0.14 0.39 3.38
S17 Kangmei Sichuan CHP 2015ed 2017.11.20  First 4.35+0.39 97.5 0.14 0.38 3.68
S18 Kangmei Sichuan CHP 2015ed 2017.11.20  First 4.24+0.54 97.1 0.14 0.39 3.82
S19 Kangmei Sichuan CHP 2015ed 2017.11.20 First 4.28 +0.62 96.6 0.13 0.38 3.88
S20 Shengshibaicao  Shanxi CHP 2015ed 2016.6.17 First 4.55+0.57 99.3 0.18 0.55 3.88
S21 Shengshibaicao  Shanxi CHP 2015ed 2016.8.22 First 4.72+0.46 97.5 0.17 0.57 3.87
S22 Shengshibaicao  Shanxi CHP 2015ed 2017.9.2 First 3.75+1.16 99.9 0.33 0.68 3.22
S23 Beijing Qijing Shanxi Beijing TCM Pieces  2017.5.15 First 3.65+0.62 96.8 0.38 0.68 3.79
Processing Standards
2008ed
S24 Beijing Sanhe Shanxi CHP 2015ed 2017.8.27 First 4.58 £ 0.62 98.9 0.34 0.66 3.22
S25 Beijing Sanhe Shanxi CHP 2015ed 2017.9.17 First 3.90 £ 0.52 96.0 0.43 0.61 3.62
S26 Zhenxingbaicao  Shanxi Beijing TCM Pieces 2016.1.1 Second 2.90 +0.26 86.9 0.26 0.49 3.84
Processing Standards
2008ed
S27 Shanghai Shanxi CHP 2015ed 2017.6.15 Second 2.84 +0.32 88.2 0.37 0.64 3.74
Dedatang
S28 AnhuiJiuzhou-  Shanxi Beijing TCM Pieces  2016.4.21  Second 2.89 +0.19 89.6 0.53 0.74 4.05
fangyuan Processing Standards
2008ed
S29 AnhuiJiuzhou-  Shanxi Beijing TCM Pieces  2016.4.21  Second 2.67 +0.22 97.7 0.49 0.75 3.90
fangyuan Processing Standards
2008ed
S30 AnhuiJiuzhou-  Shanxi Beijing TCM Pieces  2016.4.21  Second 2.84 +0.30 94.7 0.50 0.75 3.96
fangyuan Processing Standards
2008ed
S31 Beijing Huamiao  Shanxi CHP 2015ed 2017.9.2 Second 2.61+0.31 90.5 0.40 0.62 3.75
S32 Hebei Jincao Neimenggu CHP 2015ed 2017.4.8 Second 2.90 +£0.24 88.3 0.20 0.50 3.58
S33 Guangzhou Shanxi CHP 2015ed 2017.2.4 Second 2.50 +0.33 91.8 0.23 0.51 3.91
Huiqun
S34 Hebei Yiren Shanxi CHP 2015ed 2017.6.2  Second 2.86 *0.32 95.4 0.15 0.51 3.58
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Figure 5 PLS-DA and OPLS-DA results of different grades of
Glycyrrhiza Polygalae Radix slices. A: PLS-DA score chart; B:
OPLS-DA score chart; C: OPLS-DA S-plot and VIP-plot com-
bined loading chart
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