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ABSTRACT: AIM To establish a UPLC-ESI-MS/MS method for analyzing the toxic material basis of 95%
ethanol cold soaked ultrasonic extract (EC), 95% ethanol heated reflux extract (EH) and water decoction extract
(WD) from Dryopteris crassirhizoma Nakai. METHODS The analysis was performed on a 25 “C thermostatic
agilent ZORBAX RRHD StableBond C; column (2. 1 mmx150 mm, 1.8 wm), with the mobile phase comprising
of methanol-0. 2% formic acid flowing at 0. 30 mL./min, and heated electrospray ion source was adopted in positive
and negative ion scanning. Compounds were identified by Compound Discover 3.3 software combined with the
database and related literature, and the main differential components were screened by Heatmap cluster analysis
and partial least squares discriminant analysis. RESULTS 72 compounds were identified (22 phloroglucinols, 19

flavonoids, 8 phenylpropanoids, 6 terpenoids and 17 other components). The main toxic differential components
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were phloroglucinols such as flavaspidic acid AB, didemethylpseudoaspidin AA and filixic acid PBP, flavonoids

such as ( —) -epicatechin, ( —) -epigallocatechin, cianidanol, and other compounds such as indole-3-

carboxaldehyde. CONCLUSION

This method can rapidly, effectively and comprehensively characterize the main

chemical composition of D. crassirhizoma, and provide a reference for the study of its pharmacological mechanism.

KEY WORDS: Dryopteris crassirhizoma Nakai; toxic material basis; UPLC-ESI-MS/MS; heatmap cluster

analysis; partial least squares discriminant analysis
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Fig.1 Total ion current chromatogram of different parts of D. crassirhizoma
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Fig.2 Total ion current chromatogram of reference substances in negative ion mode
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Tab. 2 Identification results of chemical constituents in D. crassirhizoma
] R L R e
5 tp/min A N BETF s B m/z [ERRL 5 0-) ik
1" 1.29 bk CppHp0,, 342,116 2 59.012 5,71.012 4,89.023 0,85. 028 1 [ M+Na -0.10 —
2* L72 FrEER CeHgO,  192.0270 80. 626 4,154. 406 5,76.319 6,66. 023 9 [M-H]™ -3.67 —
3 3.20 i CeHgO,  142.026 6 69.034 2,143.033 9,97.028 9,113.023 6 [M+H]* 0.28 [13]
4*  6.71 fity CoH 3N50, 267.096 8 136. 061 8,137. 066 4,268. 891 3,57.034 3 [M+H]* -0.25 —
5 10.70 LA BB TG CyHg01p 4420900  153.018 3,125.023 2,161.023 6,341. 109 7 [M-H 1.16 —
6% 14.36 )-BETFILAE CysH40; 306.0740  125.023 2,167.034 2,165.018 5,137.0233  [M-H 0.52 —
7 15.72 R IER CieH 1309 354.0951  235.059 9,319.081 5,289.070 6,337.091 7 [M-H 0. 66 [14]
g8* 17.15 [ak~1A C HpN,0, 204.0899  146.060 1,118.065 4,144.0809,188.070 7 [M+H]* -0.28 —
9% 17.22 JFLZRTRE C,HqO;  138.0317 65.039 3,111.044 4,93.034 0,66. 042 7 [M+H 0.26 —
10* 19.21 FRETIEE CysH40; 306.0740  70.0659,137.059 9,147.080 7,119.0859  [M-H]~ -0.70  —
1% 19.47 LK CisH 14,06 290.079 0 271.061 6,137.023 3,203.070 7,245.081 7 [M-H -0.01 —
12 20.72 AL T R-3-0-B-D- R CyH30,0 444.199 6 59.012 5,71.012 5,101. 023 1,89.023 0 [M-H 0.52 [14]
13 20.73 peruvinine CisHyO4 264,136 2 91.054 8,105.070 4,119. 085 8,67.055 0 [M+H -0.32 —
14* 21.62 JFIEEZE B2 CyoHye01, 578.1424  289.071 8,407.077 2,125.023 1,425.0880 [ M-H 0.34 —
15 21.71 SRR CieH1s09 354.0951  235.059 9,319. 081 5,289.070 6,337.091 7 [M-H -0.08 [14]
16 22.54 o2t I R CigHig0g 354.095 1  173.044 56,179.034 1,191.055 4,135.0439  [M-H 0.27 [14]
17 22.96 TR CigH1g09  354.0951  205.049 7,235.060 1,193.049 7,337.0916  [M+H]* -0.01  [15]
18% 23.43 TERR CoHgO,  180.0423  134.036 1,89.038 2,135.044 6,106.040 8 [M-H]~ -2.84 [16]
19 23.53 i B R CpH34004 5341949 181. 049 7,139. 038 8,95. 048 §8,209. 081 0 [M-H 0. 65 [17]
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J#%5 tg/min Eis HFR BT m/z R B m/z (x10°9) SCHk
20 23.81 1-TR AR K =T CoHg0, 182.057 9 65.002 0,81.033 2,97.028 2,83.012 5 -0.32  [14]
21% 25.14 FILE CysHi406  290.0790  139.039 0,123. 044 2,147. 044 1,207. 065 3 -0.03 —
2 25.36 FIAH C;H 1606 316.094 7 78.957 6,123.043 8,83.012 5,97. 028 2 0.94 —
23% 26.25 3-0-F O RS T CiHis0g 3381002  93.033 2,191.055 4,119. 049 0,85. 028 1 0.09 [14]
24 27.11 AB-BRMHE-(-)-FILAZ Cy;H,605  348.084 5 123.044 3,68.997 8,95. 049 6,67. 055 0 -0.40 [14]
25 28.78 WAL CiHis00 3540951  233.045 2,234,048 7,205. 050 1,353. 088 4 0.86  [15]
26* 28.98 P CyH3016 610.153 4 447.093 5,448.097 0,609. 147 0,610. 151 4 0. 80 —
27* 29.68 TS CioHgOy  192.0423  133.028 6,193.049 9,178.026 3,137.059 9 -0.41  —
28 29.72 TEEE CisH;07 3040583 158.044 8,119.048 9,145. 028 4,162. 055 1 0.84 —
29* 30.45 W AR CioH 1004 194.0579  145.028 6,117.033 8,149. 060 0,177. 054 7 -2.25 —
30* 30.45 ZERY CyHy0y, 448.100 6 447.093 5,284. 032 8,285. 039 8,448. 097 3 -0.27  —
31* 30.89 g W3-l CoH,NO  145.0528  118.065 5,91.054 8,117.057 6,119. 068 7 -0.22 —
32* 31.62 SPTELR CioH 04 194.0579  145.028 6,117.033 8,149. 060 0,177. 054 7 -0.15 —
3% 33.44 HP AT CyHig0y, 462.0798  285.040 3,113.023 0,286. 043 7,85.028 0 0.17 —
34* 33.51 AR R CyHy0y, 448.100 6 447.093 5,284.032 8,285. 039 8,448.097 3 0.31 —
35* 33.65 e CyH350,4 580.1792  579.172 6,580. 176 4,271. 061 2,459. 116 1 0.18 —
36" 34.19 Sl CyHy00y, 464,095 5 56.695 1,59.266 4,61.971 6,71. 818 2 -0.09 [18]
37 3475 3-WIETEBLEZE 4,6 - CHRMHT  CyHayu0,, 5341949 413,145 3,251,092 2,414, 149 0,275.092 5 0.69  [14]
38 36.33 28 By-3-0- B A R R CyHig0p, 462.0798  287.054 9,288,058 3,463. 087 0,464. 090 3 0.77 [14]
39* 36.49 ERWA CyHyg0y, 448.100 6 447.093 5,284. 032 8,285. 039 8,448.097 3 -0.13 —
40 36.74 R H CysH,06 288.0634  153.018 4,135.044 2,67.018 7,117. 033 8 -0.77 —
41* 39.33 iz CisHig07 302.0427  151.002 5,178.997 6,301. 035 4,121. 028 2 -0.87 —
4 43.27 - HH CisHy  202.1722  95.086 1,147.117 0,109. 101 6,107. 086 0 0.45  [19]
43* 44.10 TEHmE CioHp0, 196.0736 151075 3,81.033 2,111. 043 8,109. 064 6 -0.24  —
44 4412 4 B CpoH 0, 224.104 9 79.017 6,55.017 6,51.022 8,97. 028 5 -1.19  [19]
45* 45.25 -4t ik CHi05 2081099  179.070 3,194.094 0,181. 086 0,151. 075 6 -0.55 —
46* 47.58 TENE N H CHig0, 2241049  179.106 8,223.097 1,167.070 4,109. 064 5 L7 —
47 47.98 BRI CioHp0, 1960736  151.075 4,195. 065 6,81.033 2,152.078 8 -3.53 —
48 50.53 168, 17-—FE M A - 18- 1T CyHp0, 336.230 1 336.252 3,337.237 9,335.218 8,194. 115 8 -1.15  [20]
49 51.23 - HE-3- T I A ) K = C,H405  238.084 1 79.017 6,83.012 5,55.017 7,107. 012 4 -0.76  [15]
50 52.62 1- T BRI R =T CioHn04 196.0736  151.075 3,81.033 2,111. 043 8,109. 064 6 -2.20 [15]
51 52.86 A SR A CyHu0;  480.3087  152.046 9,151,039 1,123,043 9,153. 051 2 0.62  [20]
52" 53.03 WA DR AB CypHy05 4181628 151.075 4,165.091 2,83.012 5,95. 048 9 0.57 [20-21]
53 54.35 1 F 3 T CyH,0, 210.0892  55.0177,79.017 7,65.002 1,175. 609 4 -2.04 [15]
54 54.74 A4 5% AP CpHyOg 418.1628  151.075 4,165.091 2,83.012 5,95. 048 9 0.52 [20-21]
55 56.13 il CisHy  204.1878  107.0859,95.086 0,93.070 4,149. 132 5 0.44  [16]
56 57.28 HA DX PP CyHysOg  432.1784  165.091 1,97.028 1,95.048 9,109. 064 6 0.57 [20-21]
57 58.90 15 G A i) =Ty CyyH1404  210.089 2 55.017 7,79.017 7,65.002 1,175. 609 4 -2.39  [22]
58 59.31 W SR PB CyHy05  432.178 4 111.043 8,165.091 1,179. 106 9,109. 064 5 -0.06 [6,23]
59* 62.05 P E CyHso0  426.3862  427.393 7,109. 101 6,95. 086 0,81.070 5 -0.34 —
60* 62.35 -1 CisHyy  204.1878 55.055 1,79.054 9,91.054 8,81.070 6 -0.18  [19]
61* 66.12 EEEEVY CyHyOg 4041471 195.065 7,151.075 5,207. 065 7,196. 069 1 -0.32 [20-21]
62 66.56 aemulinBB CyHy0g 446,194 1  111.043 8,165.091 1,179. 106 9,109. 064 5 0.21  [19]
63 67.6l FHHA DR AB Cy H,0g 404.147 1 195.065 7,165.091 1,207. 065 7,137.059 7 0.11 [15,22]
64 67.92 5 R X 5 2 T CyHy0g 4321784 165.091 1,97.028 1,95.048 9,109. 064 6 -0.14  [5]
65 69.53 5-C A E-10- CyHy0, 378.2770  401.266 2,402. 269 6,400. 312 8,90. 965 6 0.03 —
66 70.91 HIOE AB CypHpg0 4321784 165.091 1,97.028 1,95.048 9,109. 064 6 -0.09 [21]
67 72.34 REAR R C30Hyg05  456.3604  479.349 3,480.352 7,497. 362 7,73.283 5 0.28  [15]
68 74.47 4 Th R ABP CaHyg0p, 626.2363  207.065 8,221. 081 6,195. 065 6,209. 081 5 0.62 [20-21]
69 74.65 452 ABB CaHy0p, 640.2520  207.065 7,221.081 6,209. 081 5,195. 065 6 0.81 [19-20]
70 75.83 Z R E AA CioHyOg 3761158  123.0439,81.033 1,83.012 5,151.075 3 -0.13  [18]
71* 76.27 4 THHR ABA C3H30,, 612.2207  207.065 9,195.065 7,151. 075 4,137.023 4 0.25 [19-20]
72 71.16 # I, PBP CaHyOp, 640.2520  207.065 7,221. 081 6,209. 081 5,195. 065 6 0.24  [21]
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