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[ Abstract ] Objective: To rapidly analyze the anti-complement active constituents in the Rheum
ithasaenseby UPLC-Q-TOF-MS/MS technology, and to provide a reference for elucidating the anti-complement
activity pharmacological basis of the rhubarb. Method: 95% ethanol extract of rhubarb was extracted to obtain
petroleum ether, ethyl acetate and n-butanol. The anti-complement hemolytic activity ( CHy,) of three parts was
determined. UPLC-Q-TOF-MS/MS was used to characterize the chemical constituents of the three parts by using the
target compound screening method in the mass spectrometry software, and the chemical composition was identified

by the retention time, the exact molecular weight and the secondary mass spectrometry. Result; The values of
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anticomplement activity of adipsoin was 0. 032-mL ™", which was stronger than that of positive drug heparin. In the

optimized LC-MS, the scifinder database, reference substance and related literature werecombined to identify
compounds. The main components of petroleum ether were identified, which were mainly fatty acids and sterols.
Thirteencompounds from ethyl acetate were identified, mainly free anthraquinones and stilbenes. The main
components of n-butanol were identified as mainly anthraquinone glycosides and stilbene glycosides. Conclusion :
Based on UPLC-Q-TOF-MS/MS technology, the chemical constituents of the n-butanol-resistant part of the reaction

group were mainly anthraquinone and stilbene glycosides, which provided foundation for furtherseparation and

development of anti-complement active ingredients from rhubarb.
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Table 1 Chemical composition of petroleum ether extract of Rheum ihasaense
No. tg/min  SZ{E B ME 15 latey] TR m/z s
1 6.57 244.0735 244.0735 C,,H,,0, piceatannol ( trans-3, 5, 245.080 9,227.070 4,199.074 8,181. 064 1 1
3',4 -tetrahydroxystilbene )
2 23.87 228.078 6 228.078 6 C ,H,04 resveratrol ( 3, 5, 4'- 229.085 9, 211.075 5, 183.080 7, 165.069 7, 0.9
trihydroxystilbene ) 155.085 2
3 24.44 524.1107 524.1107 CyH, 0, FHFiEFH T C 259.097 3, 241.086 4, 244.073 1, 226.062 5, 1.2
231.101 2,198. 067 4
4 29.26 254.0579 254.0579 C,sH,,0, KH 255.065 6, 240.041 8, 237.053 3, 227.069 6, 0.9
213.060 4,181. 065 4,153.070 0
36 29.63 280.240 2 280.240 2 C, H,,0, il 281.110 5, 221.231 6, 151.030 6, 123.080 4, 1.1
81.069 6,69.070 0
37 31.36 298.287 1 298.287 1 C,oHy O,  E:figfi 299.294 4 ,240. 241 8,116. 080 7,102.060 4,88.040 8  —0.9
5 33.11 284.068 4 284.068 4 C¢H,,05 i 2 H ik 285.076 2,243.057 6,213.075 7 1.6
38 34.73 278.224 5 278.224 5 C;gH; 0, W gk 279.094 6,201. 047 2,149. 023 9,121.027 7 2.7
39 35.15 282.2558 282.2558 C H,;,0, iR 283.266 7, 263.101 2, 224.244 3, 157.124 5, 0.9
154.166 8,130.096 8,127. 141 8
&4 & ESI-MS M 18 TR 227.06 L BEEg 1/ 28 Da, Jy Kl £F 4% Lk 2% CO

[M+H] " m/z255.06, % B i} a] 4 18. 10 min, i 2%

1.5, Peak view 5 Mo 7 F DN L4y 100 C o

H,O0,, 1zt &Y Rk, =R & T m/z
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Table 2 Chemical composition of ethyl acetate extract of Rheum ihasaense
No. tg/min  SZ{E B {E 7313 [tz ZYAE R m/z 9

2 8.36 228.078 6 228.078 9 C,H,0, resveratrol ( 3, 5, 4'- 229.087 1, 211.075 9, 183.080 8, 165.070 3, 1.7

trihydoxystilbene ) 135. 044 2,107. 049 4
1 9.33 244.0742 244.0739 C,,H,,0, piceatannol ( trans-3, 5, 245.082 2, 227.071 0, 199.075 8, 181.065 3, 2.5
3" ,4’-tetrahydroxystilbene ) 153.070 2,135. 044 4,107.049 7
6 16.31 454.141 6 454.142 1 CyyH,, Of gnetin C 455. 148 8,427. 158 6,345. 114 5,327.102 5 0.8
7 17.20 242.0942 242.0939 C,5H,,0, Jz 2 - A R 243.065 9, 225.091 5, 210.067 7, 207.081 0, 0.6
182.072 2
4 18.10 254.0579 254.058 3 C,sH,,0, R Ty 255.066 4, 227.070 9, 213.060 0, 181.065 4, 1.5
153.070 4
8 21.50 286.047 7 286.048 1 C,5H,,04 RERWE 287.056 0, 269.045 4, 257.044 4, 241.049 6, 3.2
213.055 5
9 24.42 258.0892 258.0890 C,sH,,0, isohapontigenin 259.097 9,241.087 1,244.738,226.062 9,231. 102 1.7
0,198.068 0
10 24.78 270.052 8 270.053 2 C,5H,,0; RPN 271.095 9, 253.082 2, 243.067 4, 239.069 7, 0.7
255.052 8,211.076 0,165. 069 2
11 26.54 284.032 1 284.0327 C,5H 0, KR 285.075 6, 267.033 2, 257.078 8, 241.070 0, 0.8
213.075 6,185. 067 4
12 27.05 270.052 8 270.053 1 C;5H,,05 KR E 271.061 0,243. 060 3,227. 054 8,199.059 4 0.1
13 30.54 508.1158 508.116 1 C3Hy 04 K B B 509. 118 5,281. 085 1,184.073 9 -3
5 33.12 284.068 4 284.068 0 C\¢H,,05 K # %K H ik 285.077 3,243.057 9,213.075 9 3.4
14 33.23 510.1314 510.131 1 C35Hy, Oy FEM R TR A 511. 141 8,465.099 5 0.4
#3 TRERETEDSUKFERS
Table 3 Chemical composition of n-butanol extract of Rheum ihasaense
No. tg/min  S{H BLERTR ] 73 ¥ &Y TR m/z 5
15 6.27 406.126 3 406.126 1 C, H,,0, [ 42 [-3-0-8-D-#j  245.082 3,227.071 0,199. 075 6,135. 044 2 3.2
7 B
2 6.68 228.0786 228.0790 C,H,,O, B AR EE(3,5,4'- 229.086 7, 211.074 6, 183.080 4, 165.069 4, 1
trihydoxystilbene ) 135.044 1,107. 049 6
16 6.64 390.1314 390.131 7 C,H,, 0, [ 25 7 B 3-0-8-D-7 391.138 8, 373.128 6, 259.099 1, 267.099 6, 2.4
HREH 229.086 9
17 7.53 556.1582 556.156 1 Cy3H,;0, *xH + K #E Fo6- 557.166 3, 395.116 6, 377.104 2, 359.108 1, 0.8
0-gallate 275.092 0,233. 081 7,215.072 1
18 7.72 580.179 2 580.178 9 Cp; H;, 0y KEH A 581.188 9,419. 136 1,401. 127 7,257.082 2 0.3
19 7.95 862.1956 862.1952 C,Hy;50,, FHIEH A 863.205 8, 683.140 6, 559.148 3, 531.130 9, 0.1
513.119 8,487. 142 4,397.093 9
20 9.45 564.184 2 564.183 9 C,,H;,0,; cascaroside C 565.187 0, 529.165 5, 511.156 6, 481.143 8, 0.1
403.135 4, 311.128 8, 293.118 8, 275.106 7,
227.085 9
21 10.12 558.137 3 558.137 1 C,;Hy, 04 H K ¥ EE-3'-0-8-D- 315.072 5, 297.061 5, 245.082 0, 171.029 8, 1.5
(6"-0-galloyl ) -7 % # 45° 153.018 5
22 10.33 418.126 3 418.1259 C, H,,0, cassialoin 419.135 1,257.081 4 2.2
6 11.53 454.141 6 454.141 2 CyH,,04 gnetin C 455.150 5, 345.114 2, 333.114 0, 319.094 4, 2.6
123.044 4
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23
No. tg/min S BLiRTA ] 53 F et/ TR m/z 5
23 12.50 416.1107 416.111 1 C, H,,0, K ¥ fiy-1-0-8-D-%ij %j 417.116 3,399. 102 6,374.098 7,255.064 9 0.6
BEAT
24 13.24 446.084 9 446.085 4 C, H,40,, F # 5 -8-0-8-D-H % 447.131 4, 315.052 8, 297.041 1,285.077 0, 4.6
W 241.048 7,285.077 0
25 13.51 502.1111 502.1122 C,,H,,0,, K # ) -8-0-8-D-( 6'- 503.17, 37 5.11, 323.056 0, 279.06, 281.05, 4
O-malonyl ) -7 %5 B4 243.103 7
26 14.34 542.1424 542.142 1 C,,H, 0, [1 8 7% B 4-0-8-D-  379.105 5,235.061 5,217. 050 9,189. 055 1 3.9
(6"-0-galloyl) -7 % B 17
27 14.60 572.1529 572.153 2 C,4H,iO,;  rhaponticin-2'-0-gallate 379.104 8, 235.061 9, 217.051 1, 189.055 4, 4.6
177.055 5
28 15.11 298.047 7 298.048 0 C,,H,,04 HER D 299.130 4, 281.046 1, 253.049 5, 225.055 3, 3.4
197. 059 9,169. 063 8
29 17.27 4320528 432.0523 C, Hy0, P2 g fh % 8-0-8-D-  433.112 3, 343.084 3, 317.066 5, 271.060 7, 0.3
A 4 235.170 5,201. 054 4
32 18.28 404.147 1 404.147 4 C, H,, 04 A R 405. 156 5,225.108 1,195.094 9,167. 091 1 1.8
421.150 4, 277.070 3, 259.097 0, 217.050 8
31 18.35 420.142 1 420.1423 Cy H, 00 £ AHEHF ’ ; , " o5
189.055 2
30 20.54 406.1528 406.152 1 Cp HycOf  FI 3L EALTE 407.152 8.,227. 109 1,197. 095 2,169. 090 8 2.4
33 21.86 432.0528 432.0531 C, H,,0 72K E-0-B-D-F 433.112 3, 343.084 3, 317.066 5, 271.061 8, 1.1
R 229.052 0
34 22.06 446.121 2 446.121 9 C,,H,, 0y K #% % H fik-8-0-8-D- 447.125 2, 285.076 7, 283.059 1, 267.065 5, 0.8
T 239. 070 8,227.070 7
9 24.43 258.0892 258.0890 CsH,O, isohapontigenin 259.097 9, 244.073 7, 241.087 6, 231.102 O, 2.7
203.070 5
35 32.55 594.158 4 594.157 9 C,,Hy 05 Fof 22 -Jp 0 — 595.348 4,577. 136 7,549. 103 7 0.6
13 34.95 508.1158 508.116 0 C3yHy 04 K B B 509. 125 5,491. 132 3,463.230 9 1.2
OH O OHly OH OH |4y oH OH o o on [*H on  on [tH oH  on [
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3 . O,
CL 0 O =) o/ o/
o o ° ©
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E1 XREMHRERBER B2 REZFBAORIEHRBRER
Fig.1 Mass spectrometric fragmentation pathway of chrysophanol Fig.2 Mass spectrometric fragmentation pathway of physcione
s " . + LB o T P
LAY 5 B4 B ESI-MS #E 4> F B 7 16 [M+H]"m/z285. 08, & i [6] & 26. 54 min, iR %

[M +H] " m/z285. 07, B[] Hy 33. 12 min, 2%
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Fig.3 Mass spectrometric fragmentation pathway of rhein

[M+H] " m/z271.05 {4 & i} & & 27. 00 min, {3 %
H 2.4, Peak view JE M 43 BT BC1F 4 I K A R
CsH 05, iZMb G R ik, P A B8 m/z
243.06 L BEE 7/ 28 Da, H R#HE % LR L CO
(IR Fr3m/z 227. 06 B 785 10 B AN B 1 e &
b O BIRER ;m/z 199. 07 R B T 0 EANIE A B
FHE 1 57 CO AL ; ik G YA MMES
KR A A A — 2, Rt n] DA oy KR . W
Kl 4,

oH o onl*H OH OH |+H
OO0 - ™
— AL
OH OH
o (o]
mlz 271 miz 243
OH OH_\ +H OH OH_] +H
-CO
o=y
(o]
mlz 227 ml/z 199

B4 KREZHRERBERE

Fig.4 Mass spectrometric fragmentation pathway of emodin
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Fig.5 Mass spectrometric fragmentation pathway of

deoxyrhaponticin
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