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Abstract: Objective To analyze the chemical constituent cluster of decoction of Sanguisorba Radix systemically by
HPLC-IT-TOF/MS. Methods The samples were scanned by broad spectrum of DAD detector and ionized in negative and positive
environment of electron spray ionization. Results A total of 82 chemical constituents (include isomers) were identified based on
exact molecular mass, fragment, ultraviolet spectrum as well as the combination of the database. The chemical constituent cluster was
composed of 69 phenolics, 8 triterpenes, 3 flavonoids, an organic acid, and a monoterpene glycoside, of which citric acid, brevifolin
carboxylic acid, methoxybenzoic acid methyl ester-5-O-sulfate, isorhamnetin-sulfate, and methylellagic acid-sulfate, et al were firstly
found in Sanguisorba Radix. Conclusion The systemical analysis of the chemical constituent cluster of decoction of Sanguisorba
Radix was able to supply a clear material basis for the further study of efficacy and pharmaceutical metabolism of Sanguisorba Radix.
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125.030 1 [M—H—CO,] - &4 31 137, T
BT m/z 291,016 6 [M—H] 158)4> 130 C3Hs0s, HR
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Fig.1 Total ion chromatogram of decoction of Sanguisorbae Radix
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Table 1 Information of chemical constituents from decoction of Sanguisorbae Radix

2 ymin Hanas pya  MOHE ST MS? Y FHT S
COOH] (mj2) (miz)

1 29 —RATEREAY CiHi0p 3310661 271053 6, 211.020 2, 193.006 9, — -
169.016 6, 125.019 4

2 39 —EETEEEE CHiO 3310661  211.0437,193.0338,169.0166  — -

3" 43 kEm? CeH;0, 191.0165  173.0084,111.0100 - -

4 47  —RETERETY CiHi0p 3310661 271.053 6,211.020 2, 193.006 9, — -
169.016 6, 125.019 4

5 56 —HBTREEY CHi0pp 3310661  271.053 6,211.020 2, 193.006 9, — -
169.016 6, 125.019 4

6 64 —WETRREY CiHiO 3310661  271.053 6,211.020 2, 169.016 6, — -
125.019 4

7 75 HAETRY CHOs  169.0133  339.0280, 125.023 8 - -

8 77 —EE TR CiHi0p 3310661 271.053 6, 211.020 2, 169.016 6, — -
125.0194

9 77 CRETEEEREEEAEY  CH0, 4830735 331.0575,313.0548,271.0428, — -
211.020 2, 193.006 9, 169.016 6

10 85 RETEHERTSENAY  CHu0, 4830735 331.0575,169.016 6 - -

11 100 —HerEE-Rmamst?  C H0, 3450804  313.0379,253.028 1, 179.026 6, 347.1070 315068 3, 297.050 1, 171.027 4,
169.016 6, 150.996 0, 125.030 1 153.026 0
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#x1
B3 gimin e pyn  MHE ST S’ MHHY S
COOH] (m2) (m/z)

12 110 ZRETHWERERENAY  CHy0,  483.0735  331.0575,313.0548,271.0428,  — -
211.0202, 193.006 9, 169.016 6

13 128  EEFILEERMEY CisHi40;  305.0595  219.0632,204.0384,179.0329, 3070876  289.0752, 181.0579, 163.033 2,
164.003 4, 137.022.2, 125.024 0 151.048 5, 139.036 8

14 142 —RETEEAEAEEE CH0, 3450804 313.0379,169.0166,150.9960, 347.1070  315.0683,297.050 1,171.027 4,
125.030 1 153.026 0

15 150 CRETHWERERENAY  CHy0,  483.0735  331.0575,313.0548,271.0428, — -
211.0202, 193.006 9, 169.016 6

16 155 FNREU-8)-RETILAE  CoHyOp 5931307  575.1124,441.1037,423.1140, 595.1333  427.0867,301.078 2, 287.066 1,
305.054 6, 297.038 5, 283.029 9, 283.068 9,247.063 0
269.046 2,255.025 6

17 163 sanguiin H4 B R A0 CyHnOy  633.0714  481.0535,300.9995,283.9041, — -
275.0275,257.020 7,229.032 8

18 170  “RETHWERETIENAS  CHnOn  483.0735  423.0454,405.040 6,271.0428, — -
211.0202, 193.006 9, 169.016 6

19 178  ZRETHWERERENAY  CHn0, 4830735 423.0454271.0428,211.0202, — -
193.006 9, 169.016 6

20 185  sanguiin H4 B H (0 CyHyOps  633.0714  635.0665,300.9995,283.9041, — -
275.0275,257.0207,229.032 8

21 199 “HRETEHEERTSENEE  CHxOn, 4830735  423.0454,313.0548,271.0428, — -
211.0202, 193.0069, 169.004 2

2202 BEETILFRND CisHuO; 3050595  247.0547,179.0394,164.0034, 3070876 289.0752,151.048 5,139.036 8
137.024 6, 125.019 4

230207 FEEL B CyHyOp  577.1287  451.0805,425.070 1,407.0603, 579.1492  453.1184,427.106 4, 409.090 7,
289.059 9, 245.074 2 301.061 7, 287.0499,259.0592,

247.063 0

2 210 TRETEEETERAY  CoHyO, 4830735 485.0687,423.0454,271.0428, — -
2110202, 193.006 9, 169.004 2

25 212 CHRETERERTSENEE  CHxOn, 4830735 331.0575,313.0548,271.0428, — -
211.0202, 193.0069, 169.016 6

26 216 FiEEER M CysHygOrs  865.1999  695.0950,577.105 5, 543.064 2, 8672049  577.1257,535.1022,437.083 0,
451.073 2, 407.052 7, 300.987 6, 409.086 0, 287.061 1
278.0427

27 27 JLEEM CisHig0s  289.0665  245.090 8,231.0447,205.0696, 291.0913  273.0723,165.050 6, 147.039 4,
203.092°8, 187.061 0, 179.035 9, 139.036 8, 123.045 7
161.090 5

28 228  CRETEHEEREEENEY  CHu0, 4830735 485.0687,439.0782,313.0379, — -
271.042'8,211.020 2, 193.006 9,
169.016 6

29 231 =RATEEERELEE CyHyuO 6350906  637.088 6,483.0639,465.0821, — -
331.066 1, 313.043 6, 295.035 2,
271.053 6,221,058 6, 211.043 7,
193.033 8

30 241  sanguiin H4 B R0 CyHpOps  633.0714  300.9995,283.904 1,257.0207, — -

229.032 8
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2 ymin Hanas pys  MOH ST MS? s FHT S
COOH] (m/z) (miz)
31 255 KM AR BR AL CiHsOy 2910166 247.0370,219.048 5,203.0520, 2930328  273.0723,165.050 6, 151.036 7,
191.050 0 147.039 4, 139.036 8,
123.045 7, 119.044 3
32 259 TR TERE-D-FAEMMA  CyHpOn  497.0960  345.1028,327.0655,313.0436, — -
L 215.0275, 169.047 5
33 205 ZRE TR GRS CyHyOp  635.0906  637.088 6,483.0639,465.0821, — -
423094 4,331,066 1,313.043 6,
295.035 2, 271.053 6, 235.036 5,
211.0437,193.033 8
34 274 sanguiin H1™ CyuHyOpn  785.0868  633.0714,483.0639,331.0575, — -
300.999 5
35 277 A TEE-D-FHEUME  CHu0,  497.0960  345.0851,313.0436,169.0351 — -
gty
36 279 FEBETERD CisHpOro  359.0866  197.046 1,182.0149,166.9998  — -
375 282 M AEERN CiHOy  291.0166  247.0370,203.0520,175.068 5, 293.0328  273.0723,165.0506,151.036 7,
159.074 0, 147.079 9 147.039 4, 139.036 8,
123.0457,119.044 3
38 296 SWATE AR CyHy015  635.0906  637.0886,483.0639,465.0821, — -
313.043 6,295.035 2, 235.036 5
39 296 FIKEW CisHuOs  289.0599  271.0585,245.0742,203.0677, 2910913  273.0723,247.603 5,211.890 5,
161.058 3 197.363 1, 165.030 6, 139.036 8,
123.045 7
40 304 HikEOW A EEY CyHOy  469.0184  314.9722,301.994 1,300.9995, 4710113 452.9965,415.720 8, 303.002 8,
286.9772,231.001 2 171402 1
41 308 ZHETEWERTREAY  CyHu0 6350906 637.0886,483.0639,465.0821, — -
313.043 6,295,035 2, 271053 6,
241.043 8,211.043 7, 193.033 8
Iy 318 WA TEARTIEAD  CyHuO 6350006 483.0849,423.094 4,405.0718, — -
331.066 1,313.043 6, 253.043 0,
235.036 5,211.043 7, 193.033 8
43 322 SRETEWEETISANEY  CpHuO0 6350006  637.0886,483.0639,465.0821, — -
331066 1, 313.043 6, 295.035 2,
271.053 6,221.058 6,211.043 7
44 327 AEBEIE-4p-8)- LER! CyoHyOn 5611269 409.0850,391.0622,289.0599, 5631562  423.1108,411.101 2,393.089 3,
245.074 2, 203.067 7 283.036.8,273.0723,271.056 8
45 333 TIRETERE-D-FAEMMA  CyHpOn  497.0960  499.098 7,345.085 1,327.0655, — -
gy 313.043 6, 215.027 5, 211.043 7,
169.047 5
46 337 3-0-WEFRIEFRREL B CyHyO, 7291307 577.1130,559.1162,451.080 5, 7311472 411.1012,291.091 3,283.068 9,
425070 1,407.060 3,289.059 9, 271056 8,259.059 2,
269.0349 247.048 0
4 340 SRETEEEEEEEAY  CpHuO0, 6350906 465.0821,313.0436,295.0352, — -

271.053 6
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5 rmin e e C%H?i;/z) BT VS’ [“f;g] ERT MS
48 357 EEE-(Ge-8)-)LFE  CHyOp 5611269 409.0850,391.0622,289.0599, 5631562  423.1108,411.101 2,393.089 3,
269.034 9, 245.074 2, 203.067 7 283.0368,273.072 3, 271.056 8
49 359 ZIRETHIE-B-D-HIAE AR CHy0s  649.0942  497.096 0,479.089 2, 345.085 1, -
Fra A 327.065 5, 313.060 5, 249.035 3
500 373 WEEEATRTE-S-0-HER CHy08 277.0000  197.046 1,182.0149,166.999 8, — -
gl 1109752
51 385 234,6-0-M% & T W -p-D- CyHyOy,  787.0944  791.976 6,635.081 3, 617.064 3, -
R 483.0639,465.082 1,447.0749,
423094 4,313,043 6,295.035 2,
271.053 6, 195.694 8
52 39.6  HEE-3-FT A R CyuHiOn  433.0847 300,999 5,257.020 7 4350543 257.004 4
53 4.0 JLREEETRE" CpHiOy 4410807  289.0599,245.0742,203.0677, 443.0955 —
179.026 6, 161.058 3
54 402 123,6-0-TU% & TEEH-B-D- CyHyOp  787.0944  789.104 4,635.0906,617.0813, — -
WERE 483.063 9, 465.082 1,447.074 9,
423094 4,313,043 6,295.035 2,
235.036 5
55 412 BN C14H¢Os 3009995  301.994 1,283.994 1,257.0207, 303.0194 2849995275016 1,257.0044,
229.032 8,201.044 3, 185.056 3, 247.033 0,229.009 3, 201.027 8
173.054 0, 157.058 3, 145.061 4
56" 418 LupkE! CyHy 01 463.0804  301.028 8,255.9519 465.1046  303.0526,257.0350
57 022 FEEETRE" CpHis0p 4410807  402.9876,289.0599,245.0742, 443.0955 291091 3,273.0723,221.956 8,
203.067 7, 187.033 0, 179.026 6, 163.912 0, 142.308 9
161.058 3
58 42 ZRATEIL--D-FIMEM CgHy0s  649.0942  497.0960,479.0892,345.0851, — -
FHULEI 327.065 5,313.043 6, 249.035 3
59 430 IKEEHRE TR CpHiOr  441.0807  415.1229,391.1105,289.0599, 443.0955  426.9683,353.826 5,273.0723,
245.074 2, 205.069 6 153.0142
60 446 ZWATEIL-B-D-FIMEM CgHy0s  649.0942  497.096 0, 345.085 1,327.0655, — -
Fa ) 313.060 5
61 447 I RERE TR CpHiOr  441.0807  415.1229,391.1105,289.0599, — -
245.074 2, 205.069 6
62 456 WETHHIR CyHi013 469.0597  447.0749,393.086 6,317.0428, — -
241.043 8, 169.047 5
63 456 TRAETHEBREHSY CyHpOy  939.0964  769.0749,617.064 3,465.0328, — -
393.027 8, 317.036 5, 241.064 0,
169.016 6
64" 483 34-0-"HEHEFMPE-5-0- CHp0S 2910166  211.0853,196.0554,181.0408, — -
BRI 153.053 6
65 502 2346-0-TU% B FEHEP-D- CysHyOp 8011109 803.1117,649.0942,479.0892, — -
PP L 497.096 0, 345.085 1, 327.065 5,
311.070 3,
66" 554 RRER-HHREN CiHiOS 3950097  315.006 1,299.9902,270.8808, — -
243.003 6,200,032 4, 188.028 2,
172.051 1
67 60.0 34-0-~HHEENE4-0-p-D- CuH 0, 4610695  329.0112,314.0013,298.978 6, 463.0686  331.0414,300.0190

AR

285.000 6
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W% min a4t AFR C%H?i;&) ST NS [“f;/;” FET MS?
68 61.7 FHEE-1-O-WIERT AR CyHy 00 4932299 447256 5,315.1756,311.0872, — -
(1-6)-B-D-1 W o e 7122 293.0878,251.073 3,221.087 1,
191.076 4, 179.081 5
69" 619 33-0-ZFEMENRARIESS C\H,0,S  409.0197  329.0194,314.0071,2989662, — -
285.008 2
70 63.5 33 A4-0-=FEHIER-4-0-  CpHyOp 5210890  343.0470,328.0158,312.9872 4771012 345.064 7
B-D- AT
71 66.5 34-0-ZMHEEIER CiHiOs  329.0285  314.0013,298.978 6,285.000 6, 331.0414  316.0179,257.065 6
258.002 4
n 68.5 203,19-=FIELT-1205-28- CyHgOpp 6953920 6493860, 487.353 6,469.3489, — -
TR-B-D-H W 7 2 B DR I 4253745
1{@12}&[24-26]
73 700 203,19-SFBEL 120528 CyHyOpp 6953920 649386 0,487.3325,469.3489  — -
-~ D- M W 31 2 W B R B R
*@%[24-26}
74 728 R C3oHygOs - - 4553564 437.3271,409.341 8,391331 0,
2312104,201.1632,191.176 2
75 732 HEF I CyHeO;; 8114394 765443 4,603.3807,585.3679 — -
76 763 3A-0-THIEBER4-0-MER CH0nS 4089692 329.0112,314.0013,298.9871, — -
figltol 285.000 6, 258.017 7
77 793 33 4-0-= TR CyHpOs  343.0442  328.0077,312.9872 345.0647  330.0347,313.0213,302.604 1,
285.031 8, 229.038 2
78 829 33A-O-ZHIEMEER-4-0-F CyHp0,S  423.0355  343.0442,328.0077,312.9872 — -
B
79 84.6  HREERL CsoHus04 - - 4733761 4553564,409.361 1,369.915 1,
3184493, 201.163 2, 191.176 2
80 845 LHm@E" CyoHysOs - - 4553521 4373425,409.3370,391.3262,
2011722, 1911849
81 85.1 e CyHss0y 6794002 633.4077,4713551,4533701 — -
82 93.1 ke I CysHsOs 6033807  649.3860,585.3679,543.3752  — -

A PIAE A ) o ORI

*the compounds were firstly found in Sanguisorba officinalis

[M—H—2CO,], &AM 284 Fl 347 nm
(50%FEE) , HEWIX 2 MEA YR I AR IR
k& 37 RIEFME (k&Y 30, FHKE
SR RIS B 5 S0k iE — 5P AAA
W 5030 R B LA R IE M I B IR Be ALy 2. L&
50, H T BTN miz277.0000 [M—H], B
T4 197.046 1 [M—H—SO0;] » 182.014 9 [M—H—
SO;—CH;] . 166.999 8 [M—H—SO;—2CH;] , 4
A SRR D % %A A PN R 2 R -
5-O-TRIREE"™, J AARYESHAME, VI &Y
36 1 64 ZAEWIRIZIA, S RIREERERE T &
FRAN 3,4-— H AR LR R Y IR-5-O- i BRI

TEHMI KRR, B FRSEIIE T ISRE
BOURIERR S . AT IR T LS R B TR
BETU RS, B SRR . TR
GRS B RT 7K F 3 R 2 A 28 (V)RR AAE 1 1
HERIA I R R R (m/z 162) Bk
FRECGTHE (m/iz152) .

(1) —EETEET: THKIRN—&ET
FebEE A 6 A, Buikes il n 151 m/z
331.066 1 [M—H], HEER mz 162, 7] LAHERT
ZRUEVEREM CREREEGZEMEE |, 45aW
F BT m/z 169.047 5 J AU, W5 HE Wik
HGW1. 2. 4~6. 8 ¥R BETFRME. (LEW
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11. 14, H: m/z 345.080 4 [M—H], E%X—TH
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Fig. 2 Fragmentation pattern of gallotannins (A) and mass spectrum of gallic acid (B)
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EYINGAEIRY . DUREAE R 10 SRR 45 A AE TR A
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SCHAREL S — RS R e A,
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Fig.3 Fragmentation pattern of ellagic acid compounds
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Fig. 4 Fragmentation pattern of catechins
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