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Quality Evaluation of Glehniae Radix by HPLC Fingerprint and Multi-Component Quantitative Method
Combined with Chemical Pattern Recognition

GENG lian, KONG Yaping, WANG Changshun, SUN Huizhu, SU Jian® , WANG Xiaolei* ( NMPA Key Laboratory for
Quality Monitoring and Evaluation of Traditional Chinese Medicine( Chinese Materia Medica) , Hebei Institute for Drug and Medical De-
vice Control, Shijiazhuang 050227, China)

ABSTRACT :OBJECTIVE To establish the HPLC fingerprint and multi-component quantitative determination method of Glehniae
Radix, and study the dispersion in quality of Glehniae Radix of different regions and residual root bark ratio by chemical pattern recog-
nition. METHODS HPLC method was used to establish the fingerprint and determine the contents of seven active components. The
chromatographic column was ShimNex CS C;g (4.6 mm x 250 mm, 5 um), the mobile phase was methanol-0. 4% phosphoric acid
water, gradient elution was conducted at a volume flow rate of 1.0 mL + min~", the column temperature was maintained at 30 °C , and
the detection wavelength was set at 204 and 248 nm. Fingerprint similarity was used to evaluate different regions of Glehniae Radix.
Cluster analysis, principal component analysis and discriminant analysis were used to analyze the quality and the differential compo-
nents of Glehniae Radix of different residual root bark ratio. RESULTS A total of 18 common peaks were found in the fingerprints of
60 batches of Glehniae Radix fingerprints from different regions, and seven peaks were identified, including facarindiol, panaxynol,
xanthotoxin, bergapten, imperatorin, isocorallol and isoimperatorin. The similarity of 60 batches of samples was 0. 814 — 0. 996. The
multi-component contents of the 190 batches of Glehniae Radix were divided into two groups by cluster analysis, and the samples with
residual root bark ratio <1/3 and >1/3 were significantly distinguished. The results of PCA and HCA were consistent. The different
quality markers were panaxynol and facalindiol. CONCLUSION The established HPLC fingerprint and multi-component content
determination method are simple, stable, and reliable, which can provide a basis for the quality control, overall evaluation and stand-
ardized processing methods of Glehniae Radix.

KEY WORDS: Glehniae Radix; fingerprint; multi-component content determination; facalindiol ; panaxynol
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Tab.1 Distribution of Glehniae Radix

Sample No. Regions(in Chinese) Batch No.
1 Hebei ({i]dk) 93
2 Neimenggu ( P52 7) 29
3 Shandong ( 11175) 31
4 Non-main regions ( J& ¥ 7= [X.) 37

F2 VSRR E ORI 2 ERT &
Tab.2 Ratio of residual root bark of Glehniae Radix

Sample No. Division principle Number of batches
1 Residual root bark ratio<1/3 120
2 1/3 < Residual root bark ratio < 1 70

Ll AR LR <1/3) 52 -l BRI 2(1/3 < BRFZ < 1)

1 —residual root bark<1/3; 2 —1/3 < residual root bark <1.
Bl FEWARELDSTEHA
Fig. 1 Ratio of residual root bark of Glehniae Radix
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WEER /K (B) s PEMEAR BE:0 ~ 15 min,65% ~90% A;
15 ~30 min,90% ~92% A ;i@ 1.0 mL + min ™" ;i
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Tab. 3

Investigation on linear relationship of multi-component

content determination of Glehniae Radix

Correlation Range of
Compounds Regression equation

coefficient linearity/ g
Falcarindiol ~ y =25 464. 5x +79 399.9 0.999 5 2.24 -280.00
Panaxynol y =38 059. 65x +66 621.0 0.999 7 0.04 -20.29
Xanthotoxin ~ y =61 853. 5x +294.0 1.000 0 0.04 -21.16
Bergapten y =43 530.7x - 187. 4 1.000 0 0.04 -20.29
Imperatorin y =47 316. 3x -501.9 1.000 0 0.05-23.79
Isocorallol ¥ =29 983. 0x —366. 6 1.000 0 0.04 -19.00
Isoimperatorin  y =37 680. 1x —670. 1 1.000 0O 0.04 -22.50
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2 — Xanthotoxin; 4 — Bergapten; 5 — Imperatorin; 8 — Isocorallol; 9 — Isoimperatorin; 11 — Falcarindiol ; 16 — Panaxynol.
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Fig.2 Fingerprint chromatography of Glehniae Radix smples from different regions
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®4 LI SHEXTENMERLER

Tab.4  Identification of chemical components of common peaks in Glehniae Radix samples

Peak No. Compounds Formula Molecular ion peak m/z( Theory) m/z( Observe) MS/MS Fragments
2 Xanthotoxin Ci2Hg04 [M+H]* 216. 0417 217.051 1 187.040 7,149. 013 5,116. 986 8,84. 960 2
4 Bergapten CaHgOy4 [M+H]* 216.041 7 217.051 0 202. 027 8,149.013 4,116. 986 7,84. 960 1
5 Imperatorin Ci6H 404 [M+Na]* 270.088 7 293.080 8 203.035 6,158. 155 2,125.987 2,116. 986 7
8 Isocorallol C17H 605 [M+H]* 300. 099 2 301.143 5 279. 161 4,233. 046 4,158. 155 3,116. 986 7
9 Isoimperatorin CieH 404 [M+H]* 270.088 7 271.098 7 203.035 6,158. 155 3,125.987 2,116. 986 7
11 Falcarindiol Ci7Hp40, [M-2H,0+H]* 260. 177 1 225.165 5 158. 155 4,128.063 1,116.986 8,84. 960 2
16 Panaxynol Cy7H40 [M-H,0+H]* 244,182 2 227.1813 158. 155 2,134.997 5,116. 986 6,84. 960 1

K5 10D EHERTANERRINEE, pg- g™

Tab.5 Contents of seven main components in 190 batches of Glehniae Radix samples. ug - g~

1

Sample No. Ratio/ % Parallel No. Falcarindiol Panaxynol Xanthotoxin Bergapten Imperatorin Isocorallol Isoimperatorin
S1 2 2 133.06 441. 84 8.48 2.55 2.94 1.27 3.15
S2 1 2 110. 33 157.03 3.01 0.51 2.16 0.95 1.37
S3 2 2 165. 07 476.43 8.30 2.29 3.25 1.27 3.05
sS4 2 2 201. 74 533.55 10. 68 2.49 5.61 1.89 4.30
S5 1 2 109. 06 295. 68 0.78 0.00 1.83 0.00 1.15
S6 2 2 195. 15 518.97 14.90 3.56 5.12 2.45 4.23
S7 2 2 155.90 473.79 14.72 2.60 4.18 1.47 3.57
S8 2 2 223.37 621. 18 8.74 1.88 4.65 2.21 3.54
S9 2 2 211.31 407. 41 4. 66 1. 11 4.22 1. 11 4.22

S10 2 2 228. 11 366. 88 7.06 1.91 4.37 1.91 3.47
S11 2 2 162. 41 465. 01 10. 65 2.27 4.19 1.13 3.74
S12 2 2 273.23 555.31 13.23 4.87 6.75 1.28 3.88
S13 1 2 110. 69 389.39 0.44 0.11 0.99 0.00 0.77
S14 2 2 167.74 508. 94 7.25 1.43 5.39 1.43 3.19
S15 1 2 122.33 173. 14 2.85 0.33 1.17 0.38 0. 65
S16 1 2 142.01 262.31 4.10 0.62 2.25 0.96 1.12
S17 1 2 88.62 316. 62 0.90 0.22 1.01 0.34 0.67
S18 1 2 131. 68 254.76 3.14 0.56 2.13 0. 67 0.90
S19 1 2 139.43 296. 70 2.63 1.00 1.78 0.52 1.94
S20 1 2 158. 47 411. 63 4.01 0.56 3.89 1.19 1.23
S21 2 2 166. 19 552.76 7.99 1.73 3.27 1.01 3.49
S22 2 2 281.90 618.92 18.07 2.19 7.92 3.37 3.73
S23 1 2 83.55 439.30 0.55 0.22 4.18 0.33 0.77
S24 1 2 88.07 440.77 0. 88 0.11 1.21 0.33 1.10
S25 2 2 159. 67 461. 06 11.19 2.49 3.48 1.51 2.61
S26 1 2 155.38 423. 06 2.21 0.51 1.84 0.49 1.44
S27 1 2 142. 46 390. 33 5.24 0. 64 2.03 0.72 0.96
S28 1 2 86. 88 176.72 0. 44 0.00 0.52 0.00 0.00
S29 1 2 148. 44 310.23 2.21 0.77 2.21 0. 88 2.10
S30 2 2 211.71 567.19 11.05 2.35 6.07 2.76 4.71
S31 2 2 222.12 590. 16 8.54 2.47 6.18 1.80 5.06
S32 2 2 152.08 435.73 8.76 2.82 4.39 1.27 4.04
S33 2 2 212.08 552.34 9. 66 2.98 6.33 3.39 4.63
S34 1 2 157.43 232.35 3.91 1.45 2.24 0. 67 2.01
S35 1 2 97.16 146. 55 0.54 0.33 1.31 0.33 0.98
S36 1 2 102. 57 194. 07 1.61 0.37 1.20 0.00 0.51
S37 1 2 133.67 355.32 3.70 0. 67 2.02 0.79 0.90
S38 2 2 170. 06 454. 54 7.25 2.89 4.32 0.97 4.60
S39 2 2 182. 64 511.43 3.31 1.98 4.19 1.65 4.74
$40 1 2 125.87 413.10 1.11 0.00 1.23 0.00 0.73
S41 1 2 122.51 1717. 06 0.95 0.19 1.18 0. 46 1.02
S42 1 2 127.58 437.38 1.45 0.22 1.56 0.56 0.78
543 1 2 134. 37 270. 83 4.91 0.92 2.01 0. 61 1.94
44 1 2 104. 02 350.90 1.13 0.34 1.13 0.00 0.79
45 1 2 71.92 312.77 0.55 0. 00 0.99 0. 00 0.55
S46 1 2 91.77 245. 87 2.87 0.31 1.28 0.51 0.53
S47 1 2 104. 06 415. 89 1.24 0.35 1.96 0.58 0.98
S48 1 2 102. 27 301. 82 2.44 0.22 1.00 0.44 0.67
$49 1 2 142.18 197. 06 2.07 0.22 1.75 0.00 0.98
S50 2 2 142.36 294. 84 10. 49 2.15 5.05 1.94 3.68
S51 1 2 95. 09 392.01 0.59 0.00 1.19 0.00 0.89
S52 2 2 193.77 561.05 15.39 2.83 5.63 2.61 4.01
FRE 252 k5 2025 4 1 H 4 60 %45 1 0 Chin Pharm ], 2025 January, Vol. 60 No. 1 P8t



4F 3R 5( continued )

Sample No. Ratio/ % Parallel No. Falcarindiol Panaxynol Xanthotoxin Bergapten Imperatorin Isocorallol Isoimperatorin
S53 1 2 172.79 371.00 4.14 0.56 2.01 0.89 1.01
S54 1 2 125.25 337.01 5.23 0.56 2.00 0.78 0.89
S55 2 2 237.13 422.41 7.05 1.87 5.73 2.42 4.85
S56 2 2 166.73 324.29 7.73 2.03 4.88 2.18 4.19
S57 1 2 115.32 280. 88 6. 86 0.77 1.79 0.59 0. 86
S58 1 2 108. 45 271. 66 4.14 0.49 1. 66 0.70 0.75
S59 1 2 98.96 272.67 4.02 0.48 1.70 0. 68 0.79
S60 2 2 155.28 455.18 10. 30 2.51 3.35 1.54 3.22
S61 1 2 104.79 353.92 10. 07 1.38 1.77 0.84 2.00
S62 2 2 142. 06 452.35 9.53 1.15 3.21 1.38 2.18
S63 1 2 118.23 328.09 4.99 0.55 1.89 0.55 0.89
S64 1 2 124.54 293. 48 9.00 1.08 2.23 0.90 0.93
S65 1 2 105. 43 405. 03 1.97 0.26 1.21 0.49 0. 81
S66 1 2 108. 34 452.74 1.55 0.22 1.55 0.00 1.00
S67 1 2 125. 06 339.95 5.89 0.67 1.89 0.78 0. 89
S68 1 2 135.94 346. 95 3.14 0.78 1.57 0.78 1.34
S69 1 2 97.99 331.45 0.93 0.00 0.73 0.00 1.40
S70 1 2 121.52 306. 23 6.71 0.81 2.85 0.89 0.89
S71 1 2 130. 96 416.38 2.40 0.57 1.94 1.26 1.14
S72 1 2 107. 58 304.33 1. 66 0.37 1.29 0.74 2.14
S73 1 2 136.91 345.15 2.89 0.78 1.89 0.78 0.89
S74 1 2 132.20 285. 66 1. 86 0.31 1. 06 0. 40 0.67
S75 1 2 129.24 161. 62 4.10 0.41 1.88 0.57 0.96
S76 1 2 101. 08 249.32 2.17 0.54 1.04 0.39 0.71
S77 1 2 126.70 388.57 4.72 0.77 1.43 0.44 0.99
S78 1 2 136. 12 385.04 2.79 0.82 1.76 0.75 1. 06
S79 2 2 149. 64 309.78 10. 11 1.90 3.89 1.39 3.17
S80 1 2 160. 97 474.76 4.58 0. 67 1.79 0.78 1.01
S81 1 2 90. 60 272.21 0. 60 0.00 0.94 0.00 0.00
S82 1 2 103.59 316. 02 0. 56 0. 44 1.56 0.00 1.45
S83 1 2 97.71 329. 81 2.58 0.58 1.51 0.00 1.21
S84 1 2 96.97 200. 26 0.80 0.00 0.79 0. 46 0.71
S85 1 2 129. 46 407.39 1.92 0.34 1.02 0.00 0. 45
S86 1 2 86. 82 239. 86 0. 00 0.00 0. 81 0.00 0. 00
S87 1 2 100. 93 262.09 0. 69 0.00 1.90 0.00 1.10
S88 2 2 154.54 465. 62 7.76 1.91 3.75 1.27 3.60
S89 1 2 107. 94 253.43 0.76 0.22 1.18 0.61 0.94
S90 2 2 230. 15 631.20 11. 54 2.09 6. 06 2. 66 4.15
S91 1 2 128. 88 407.71 1.83 0.55 1. 86 1.00 1.12
S92 1 2 125.38 393.53 1.23 0.26 1.58 0.95 1.02
593 1 2 128. 96 370. 96 2.18 0.43 1.97 1.02 1.24
S94 2 2 167. 30 531. 60 7.48 1. 47 3.73 1.86 2.92
S95 1 2 82.27 312.12 0. 66 0.00 0.77 0.00 0.55
S96 1 2 80. 31 288. 31 0. 88 0.00 0.77 0.00 0. 44
S97 1 2 128.29 411.95 2.75 0.00 1.61 0.73 0. 80
S98 1 2 132. 06 342.30 8.55 1.57 2.36 0.90 1.35
S99 1 2 124.20 415.77 2.40 0.38 1.01 0. 64 0.57

S100 1 2 124. 86 214.92 5.07 1. 16 2.44 0.87 1.69
S101 1 2 121. 00 438.71 1.57 0.22 1.24 0.45 0.79
S102 2 2 208. 82 373.09 12. 62 3.46 4.91 1.12 3.69
S103 1 2 100. 20 173.37 5.08 1.27 2.13 0.00 2.11
S104 1 2 140.29 439.52 5.54 0.79 2. 60 1.13 1.70
S105 1 2 114.22 442.45 1.19 0.00 5.60 0.00 0.97
S106 2 2 252.49 614. 84 16. 65 2.94 6.35 3.40 5.00
S107 2 2 202.94 432.77 14. 68 2.58 3.36 0.90 4.15
S108 2 2 194.03 512.34 12. 66 1.75 4.15 2.29 3.71
S109 1 2 113.01 278. 36 8.69 1. 09 1.65 0.61 0.88
S110 1 2 104.99 434.80 2.65 1.04 2.69 0. 46 2.15
S111 2 2 183.24 565. 62 19.03 2.52 4.38 2.41 2.95
S112 2 2 227.36 623.47 17.25 2.87 4.75 2.54 4.31
S113 1 2 113.56 386. 55 2.04 0.54 2.19 0.00 2.16
S114 2 2 157. 14 587.71 7.60 1.86 3.43 1.56 3.69
S115 1 2 157.02 331. 15 3.60 0. 65 2.51 1.42 2.29
S116 1 2 102. 33 262. 60 1.01 0.22 1.12 0.56 0.89
S117 2 2 147. 96 314.27 9.67 2.20 4.50 1.10 3.73
S118 2 2 239. 89 680. 42 12.32 3.19 4.56 2.28 3.91
S119 2 2 136. 17 315.34 5.04 1.85 3.76 1. 69 3.92
S120 1 2 138.28 310. 81 4.35 0.56 1.56 0.67 0.78
S121 1 2 100. 33 225.75 1.56 0.56 1.67 0.56 1.45
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£F3R 5( continued )

Sample No. Ratio/ % Parallel No. Falcarindiol Panaxynol Xanthotoxin Bergapten Imperatorin Isocorallol Isoimperatorin
S122 1 2 112. 46 394. 65 1.15 0.49 2.92 0.36 1. 44
S123 2 2 215.72 648. 62 17.37 2.69 4.82 3.70 4.26
S124 1 2 140. 55 372.53 0.89 0.56 1.67 0.56 0.78
S125 1 2 117.45 168. 87 4.13 0. 86 1.92 0.58 1. 19
S126 1 2 123. 16 292.99 0. 66 0.00 1.21 0.00 0. 66
S127 1 2 137.91 426.28 1.35 2.08 1.72 0.85 1.20
S128 1 2 119. 86 406. 69 6.24 0. 67 2.12 0.56 1.00
S129 1 2 108. 76 282.43 0.96 0.00 1.29 0.00 0.96
S130 2 2 192.50 628. 48 7.47 1.67 4.02 1.23 3.68
S131 2 2 244.53 693.90 19.24 3.00 5.68 2.41 4.94
S132 1 2 110. 47 291.07 1.30 0.25 1.18 0.00 0.82
S133 1 2 69.29 265. 69 1.74 0.00 0.61 0.00 0.43
S134 1 2 102. 00 396. 73 0.00 0.00 1.55 0.33 0.88
S135 2 2 241.48 757.24 20. 63 4.46 6.25 1.00 4.80
S136 2 2 176. 48 344. 82 14. 40 2.53 3.96 2.31 2.86
S137 1 2 133.88 298. 89 2.43 0. 44 1.03 0.52 0.58
S138 1 2 96. 59 288.94 0.34 0.11 1.35 0.23 1.01
S139 1 2 106. 00 403. 56 0. 44 0.00 1.10 0.00 0.80
S140 2 2 192. 84 626. 17 16.98 3.70 6.20 2.67 4.30
S141 2 2 183.79 588. 44 5.74 1.49 3.90 1.61 3.10
S142 2 2 184.11 584.55 9.53 2.44 4.56 2.16 3.95
S143 2 2 216.70 607. 89 17. 69 4.49 6.15 2.79 4.58
S144 1 2 76.85 267. 33 1.19 0.00 0.83 0.00 1.13
S145 2 2 178. 60 579.12 4.38 1.23 3.81 1.46 2.80
S146 2 2 170. 94 485. 19 7.40 1.70 4.60 1. 65 2.65
S147 2 2 215.87 401. 67 8.42 2.30 4.70 1.09 4.16
S148 1 2 149. 87 304. 45 3.97 0.74 2.52 1.12 1.37
S149 1 2 132.71 393.50 1.25 0.57 1.25 0. 68 0.68
S150 2 2 179. 41 635.37 8.92 2.82 4.63 1.17 4.73
S151 2 2 157.73 315.13 7.81 2.18 3.90 1.63 3.13
S152 1 2 67.32 290. 94 1.37 0. 40 1.00 0.00 1.13
S153 2 2 201.59 478. 84 11.29 2.84 3.98 2.27 3.04
S154 1 2 156. 88 333.19 4.81 0.76 2.71 1.20 2.40
S155 2 2 217.19 519.53 16. 00 3.12 5.31 2.71 4.58
S156 2 2 178.43 492.47 10. 16 2.73 3.51 1.57 3.24
S157 2 2 209.99 531.18 13. 80 4.20 6.35 2.94 5.02
S158 2 2 175.75 508. 98 15.02 3.70 3.92 1.57 4.37
S159 2 2 211.83 512.31 6.44 3.73 6.44 1.92 4.63
S160 1 2 125.39 214.29 2.95 0.55 2.29 0.76 1.31
S161 1 2 116. 12 176. 14 3.59 0. 87 1.96 0.76 1.20
S162 1 2 122.03 199. 15 1.24 0.00 1.71 0.00 1.11
S163 1 2 122.07 490. 83 1.31 0.33 1.10 0. 66 0.77
S164 2 2 187. 31 649. 40 8.53 3.80 5.07 0. 81 4.15
S165 1 2 113.38 348. 34 1.79 0.22 1.01 0.34 0.90
S166 2 2 167. 87 575.69 2.15 1. 68 3.71 0.75 3.45
S167 1 2 118.57 299.72 1.50 0.22 1.21 0.00 0.68
S168 1 2 172.02 507.27 4.60 0.75 2.20 1.17 0.89
S169 2 2 212.21 595.26 11.24 2.17 4.24 2.93 3.87
S170 2 2 194.31 561.26 9.34 4.41 4.48 1. 60 3.79
S171 2 2 225.25 638. 87 18. 41 3.03 5.20 2.58 4.37
S172 2 2 183.85 530.72 12.98 2.03 4.89 1. 60 4.25
S173 2 2 173.91 384.51 2.46 2.80 4.81 1.12 5.48
S174 2 2 211. 81 609. 66 11.13 2.89 4.44 2.45 4.20
S175 1 2 151.79 447.05 3.60 0. 40 1.62 0.70 0.92
S176 1 2 115.70 305.39 0.50 0.00 .11 0.00 0.90
S177 1 2 88.02 198. 17 0.00 0.00 0.59 0.00 0.00
S178 1 2 108. 83 340. 17 6.89 4.56 1.67 0.78 1. 00
S179 1 2 128. 16 282.27 0.00 0.00 1.10 0.00 0. 88
S180 1 2 109. 36 161. 50 0.99 0.00 0.99 0.00 0.99
S181 1 2 164. 62 494.21 1.45 0. 67 2.23 1.23 1.56
S182 2 2 220. 41 612. 40 16.22 4.14 6.01 2.28 4.64
S183 1 2 115.89 373.25 2.18 0.33 1.31 0.54 0.87
S184 1 2 130.73 495. 64 1.90 0.56 1.12 0.45 1.90
S185 2 2 175. 87 606. 67 7. 66 1. 60 3.78 1.53 3.72
S186 1 2 153.73 443.70 5.76 1.02 2.49 1.20 1.21
S187 1 2 120. 26 434.07 3.03 1.34 2.57 1.12 1.79
S188 1 2 134.75 436. 63 1.09 0.00 1.42 0. 84 0.84
S189 1 2 102.78 220.08 1.10 0.55 1.10 0. 44 0. 88
S190 1 2 98.26 188. 02 0. 81 0. 00 0. 69 0. 00 0.00
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Fig. 3 HCA of 190 batches of Glehniae Radix
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Fig. 4 Score scatter plot of different ratio of residual root bark

of Glehniae Radix by PCA
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