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[ Abstract] Objective: To study on the material basis of Sanguisorbac Radix by column

chromatography and liquid chromatography-ion trap-time-of-flight mass spectrometry (LCMS-IT-TOF) , and
analyze the distribution of different components in Sanguisorbae Radix water extract on D101 macroporous resin
and polyamide resin. Method: Sanguisorbae Radix water extract was separated by D101 macroporous resin and
polyamide resin, and LCMS-IT-TOF was used for detection, chromatography separation was achieved on an
ACQUITY UPLC HSS T3 column (2. 1 mmx100 mm, 1.8 wm) with the mobile phase consisted of water (A)
and acetonitrile (B) for gradient elution (0-10 min, 5%-20%B; 10-18 min, 20%-35%B; 18-23 min, 35%-
50%B; 23-28 min, 50%-90%B; 28-30 min, 90%B; 30-33 min, 90%-5%B; 33-35 min, 5%B), the flow rate
was 0.3 mL-min"', the column temperature was 30 °C . Data acquisition was carried out in electrospray
ionization (ESI) under the positive and negative ion modes, the scanning range was m/z 100-1 200. According
to mass spectrometry data such as accurate molecular mass and fragment information, combined with literature,
different chemical components in loading effluents and ethanol eluents of Sanguisorbae Radix water extract were
identified. A heat map of the distribution of components in each fraction was drawn by extracting mass spectrum
peak intensity data of each sample. The elution rules of various components were compared visually. Result:
The enrichment and separation of D101 macroporous resin and polyamide resin were obvious. Tannins in
Sanguisorbae Radix water extract was mainly concentrated in loading effluent of macroporous resin and its water
eluent, triterpenoids were mainly distributed in the 90% ethanol eluent of macroporous resin. In the above
effluents and eluents, a total of 63 compounds (including isomers) were identified. Among them, 6
compounds, ellagic acid-4-pyranoarabinoside or its isomer, 6-O-galloylnorbergerin, 3-O-galloylnorbergerin,
(6-acetyloxy-5, 7-dihydroxy-8-methoxy-4-oxochromen-2-yl) acetate, ethyl 2-methyl-5, 6-bis (sulfooxy)
benzofuran-3- carboxylate were first discovered in Sanguisorbae Radix. Conclusion: The method can quickly
and accurately identify the distribution of components in aqueous extract of Sanguisorbae Radix after column
chromatography, providing experimental basis for exploring the pharmacodynamic components and mechanism
of Sanguisorbae Radix.

[Key words] Sanguisorbae Radix; aqueous extract; macroporous resin; liquid chromatography-ion
trap-time-of-flight mass spectrometry (LCMS-IT-TOF) ; chemical composition; distribution rules; polyamide
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Fig. 1 Partial total ion current diagrams of loading effluents and

eluents of Sanguisorbae Radix aqueous extract
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Table 1 Identification of components in loading effluents and eluents of Sanguisorbae Radix aqueous extract

A 2-H B -3- 2 I SR FE - 2R I R -5, 6-O- B R A -

m/z [M-H] 8 [M+HCOO]

m/z [M+H] 8 [M+Na]"

ke .
.o (27 BHFR T 1B T MS? \ 5 EB T MS?
¥y /min SME ST IR
/ppm /ppm
1 1.62 —EE PR C,H 0, 331.0662 331.067 1 -2.7 169 [M—H-C,H,,0,]" 355.0627 355.0636 -2.5 -
2 1.97 —EEFEREHY C,H,0, 331.0662 331.067 1 -2.7 169 [M-H-C(H ,0,]" 355.0627 355.0636 -2.5 -
32,63 —BETEMBH CH,0, 331.0662 331.067 1 -2.7 169 [M-H-CH ,0,]" 355.0627 355.0636 -2.5 -
4 331 —EETFRMHY C,H,0, 331.0662 331.067 1 -2.7 169 [M-H-C(H ,0,]" 355.0627 355.0636 -2.5 -
5 3.86 —WETEMI C,H,0, 331.0662 331.0671 -2.7 169 [M-H-C(H,,Os]" 355.0627 355.063 6 -2.5 -
6 414 W TR C,HO,  169.0149 169.0142 4.1 339 [2M-H] 171.028 5 171.028 8 -1.8 -
7 448 —EETFEEHY C,H,0, 331.0662 331.067 1 -2.7 169 [M-H-C(H ,0,]" 355.0627 355.0636 -2.5 -
8 557 —EWETHEIM- C,HO, 3450818 345.0827 -2.6 169 [M-H-C,H,0,]" 369.079 5 369.0792 0.8 315 [M+H-CH,-
P L7 2 0 CH,T", 171 [M+H-
C7Hl405]+
9 6.63 WETILKEIY  C.H,0, 3050660 305.0667 -2.3 611 [2M-H] 307.079 7 307.0812 -4.9 -
10 693 —¥EFEIL- C,H, 0, 3450818 345.0827 -2.6 169 [M-H-C,H,0,]" 369.079 5 369.0792 0.8 315 [M+H-CH,-
TP L7 2 0 CH,]*, 171 [M+H-
CH,,0,1"
11 721 FILKEH-(4> CyH,0,, 593.1291 593.1301 -1.7 565 [M-H-COJ 595.142 1 595.144 6 -4.2 551 [M+H-CO,]"
8)-W & F LA
o
12 745 sanguiin H4m{H C,,H,,0,, 633.0720 633.0733 -2.1 301 [M-H-C,H,0,- = - - =
E&—'f@ﬁﬂm CeHwOs_Hzo]i
13 7.96 sanguiin H4o{J C,,H,,0,, 633.0720 633.0733 -2.1 301 [M-H-C,H,0,- = - - =
E&—'f@ﬁim] CeHloos_H2O]7
14 847 W EFILEHKIY CH,,0, 305.0660 305.0667 -2.3 611 [2M-H] 307.079 7 307.0812 -4.9 -
15 9.01 JFi{E7 % B, CyHy0,, 577.1343 577.1352 -1.6 425 [M-H-C,H,0,]", 579.1524 579.1497 4.7 427 [M+H-CH,0,]",
407 [M-H-C,H,0, - 409 [M+H-C,H,0,-
H,0] H,0]"
16 9.41 JLAEFRM C,sH,,0, 289.070 4 289.0718 -4.8 579 [2M-H]" , 271 291.0854 291.0863 -3.1 273 [M+H-H,0]",
[M-H-H,0]",245 [M- 165 [M+H - H,0 -
H-CO,] C,H,0,]7, 147 [M+
H - 2H,0 - C,H,0,]
17 951 ZEETEWS C,H,0, 6350913 6350890 3.6 483 [M-H-C,H,0,]", - - - -
R 335 [M-H-C ,H,0,]",
289 [M-H-C,,H,0,-
CO-H,0]
18 972 FMHABME C,HO, 291.0135 291.0146 -3.8 247 [M-H-CO,]" , 293.030 1 293.0292 3.1 273 [M+H-H,0]",
57 A {0 203 [M—-H-2CO,] 165 [M+H-H,0-
C6H402Tr
19 9.96  sanguiin H4s{H C,,H,,0,, 633.0720 633.0733 -2.1 301 [M-H-C,H,0,- - - - -
Pﬁ@ﬁi“” CGHmOs_HzOT
20 1001  —EEFEL#IA C,H,0, 6350913 635.0800 3.6 483 [M-H-C,H,0,], - - - -
B0 335 [M-H-C,,H,0,]",
289 [M-H-C ,H,04~
CO-H,0]
21 1022 —#EE FEEH- C,H,,0,, 497.0930 497.0937 -1.4 345 [M-H-C,H,0,] - - - -

D-FF 5L e 4] 255 4
st
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ZR1
e m/z [M=H] B, [M+HCOO]" m/z [M+H] B [M+Na]"
7 . . .
o &Y HFR \ A 185 MS? ' 5 EB T MS?
¥ /min SME BRI S BRI
/ppm ppm
22 10.39 6-O-galloylnotbergerin'’  C,,H,,0,; 465.063 2 465.0675 5.0 - 467.0809 467.0820 -2.4 315 [M+H-C,H,0,]"
23 1043 FEF R C, CusHy0 - - - - 867.213 6 867.2131 0.6 -
24 1049 EMIRKBERD CHO, 291.0135 291.0146 -3.8 247 [M-H-CO,]" , 293.0301 293.0292 3.1 273 [M+H-H,0]",
HOE g A0S 203 [M-H-2CO,] 165 [M+H - H,0 -
C(aHztOz]+
25 1056 2,6-ZBEA K- C H,0, 323.0422 323.0409 4.0 - 325.056 7 325.0554 4.0 293 [M+H-OH-CH,]"
5,7- R HE-8-H &
B J5 ]
26 1064 ¥ EFEEM- C,H,0,, 497.0930 497.0937 -1.4 345 [M-H-C,H,0,] - - - -
D-F e bk I 4 25
Hrs
27 1092 FILHFERM C,H,0, 289.0704 289.0718 -4.8 271 [M-H,0] , 245 291.0854 291.0863 -3.1 273 [M+H-H,0]",
[M-H-CO,]- 165 [M+H - H,0 -
CH,0,1%, 147 [M+
H - 2H,0 - C,H,0,]
28 11.05 & FBEMEAERRY C,H,,0,; 469.0034 469.0049 -3.2 301 [M-H-C,H,0,] 471.0201 471.0194 1.5 -
29 1139 HHEILEE ] CH,SO, 277.0012 277.0024 -4.3 197 [M—H-SO,]- 279.0172 279.0169 1.1 199 [M+H-SO,]*
R -5-O- i 1R Ji 1)
30 11.62 —HEFELM4 C,,H,0, 6350913 6350890 3.6 483 [M-H-C,H,0,], - - - -
B0 335 [M-H-C,,H,0,]",
289 [M-H-C,H,0,-
CO-H,0]
31 11.69 3-O-galloylorbergerin”’ C,,H ;O , 465.063 2 465.0675 5.0 - 467.0809 467.0820 -2.4 315 [M+H-CHO,"
32 11.84 AEFEWIRE-(4B- CyH,0,, 561.1389 561.1402 -2.3 289 [M-H-C H,,0,]" 563.1521 563.1548 -4.8 -
8)-JLA PO
33 12,03 3-0- % & F Bt C,,H,,0,, 729.1469 729.1461 1.1 577 [M-H-C,H,0,]", 731.1619 731.1607 1.6 -
BE-JFAET R B, 407 [M-H-2C,H,0,-
H,0]
34 1259 JEFEWIRE-(4a- CyH,0,, 561.1389 561.1402 -2.3 289 [M-H-C H,,0,]" 563.1521 563.1548 -4.8 -
8)- LA FR R
35 1299 MFAER -4-0k W C,H,O, 433.0405 433.0413 -1.9 419 [M-H-CH,] 435.056 7 435.0558 2.1 303 [M+H-C,H,0,]"
BTz B B
Fayfh
36 1328 HEAE R -4-ML W C,H,0,, 433.0405 433.0413 -1.9 419 [M-H-CH,] 435.056 7 435.0558 2.1 303 [M+H-C,H,0,]"
W 74 A sl
oA
37 13.61 JLAEAFREETER C,H, O, 441.0834 441.0827 1.6 289 [M-H-C,H,0,] - - - -
figL!s]
38 13.64 3,4-0-_ H J& C H,0,S 291.0196 291.0180 5.5 212 [M-H-SO,]", - - - -
KR H O -5-0- 196 [M-H-SO,-CH,]
Tt R g
39 14.05 ¥EAEmRMY C,HOg 300.998 1 300.9990 -3.0 283 [M-H-H,0] 303.014 6 303.0136 3.3 -
LR R E TR
40 14.17 0151 C,H,0,, 441.0834 441.0827 1.6 289 [M-H-C,H,0,] - - - -
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Rl
PR m/z [M-H] 8{[M+HCOO]" m/z [M+H] 5, [M+Na]"
4 . . .
o &Y HFR \ A 185 MS? ' EB T MS?
¥ /min SME BRI S BRI
/ppm /ppm
LAERE R
41 14.65 Wbﬂsl*? i Cp,H,0,, 441.0834 441.0827 1.6 289 [M-H-C,H,0,]7 - - - -
H
42 1499 THRETFEEHA C,H,0,, 483.0772 483.0780 -1.7 271 [M-H-C,H;0,- - - - -
Y R S A A1) CO,I
43 1563 B ETBEAE C,H,0, 483.0772 483.0780 -1.7 271 [M-H-C,H,0,- - - - -
MY Bl HC S g {1 CO,I
44 1578 W ETBEA C,H,0,, 483.0772 483.0780 -1.7 271 [M-H-C,H;0,- - - - -
MY B S A ) Co,I”
45 1595 2-HIJE-3-ZBES CLH,0,S, 394.9734 3949748 -3.5 315 [M-H-S0,]", 396.9874 396.9894 -5.0 -
H-HEIE KR -5, 6- 300 [M-H-SO,-CH,]-
O-Hi iR Tig !
46 1645  3- % 1L -12, 19 C,H,,0, - - - - 453336 4 453.3363 0.2 =
(20)- =45 -28-14 95
RN
47 1733 3,3-0-_HJE#E C (H,,0,S 408.989 0 4089871 4.7 329 [M-H-SO,° ., 411.0025 411.0017 2.0 331 [M+H-SO,J,
16 TR -7 i T 122 314 [M-H-SO,- 316 [M+H-SO,-
CH,]” , 299 [M-H- CH,]", 301 [M+H-
SO,-2CH,] SO,-2CH,]’
48 18.60 3,4-0-_WHE#E C, H 0, 461.0736 461.0726 2.2 329 [M-H-C;H,,0,]" 463.088 1 463.0871 2.2 -
AEBR-4-0-B-D-K
TR
49 19.02  FFEE-1-0-a-L- C, H,,0,, 493.227 6 493.229 1 -3.0 - 4712187 471.2201 -3.0 =
WK g I LT -
(1—6) - B-D- 1L
koL R
50 1934 3,4-0--HIHHE C H,,0,S 408.989 0 408.987 1 4.7 329 [M-H-SO,]" , 411.0025 411.0017 2.0 331 [M+H-SO,]",
AE TR -4-O-Ti TR TR U141 314 [M-H-S0,- 316 [M+H-CH,]",
CH,]” , 299 [M-H- 301 [M+H - 2CH,]*
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Fig. 2 Structural formulae of gallic acid tannin compounds in Sanguisorbae Radix
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Fig. 3 Structural formulae of ellagic acids in Sanguisorbae Radix
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Fig. 4 Structural formulae of triterpenoids in Sanguisorbae Radix
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Fig. 5 Structural formulae of other compounds in Sanguisorbae Radix
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Fig. 6 Normalized heat map of peak intensities of components from Sanguisorbae Radix aqueous extract in different loading effluents and

ethanol eluents
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