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Analysis of Chemical Components in Geranium Strictipes Knuth Based on UPLC-Q-TOF-MS/MS
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ABSTRACT: OBJECTIVE To identify the chemical constituents in Geranium Strictipes Knuth based on ultra performance
liquid chromatography-quadrupole time-of-flight mass spectrometry(UPLC-Q-TOF-MS/MS). METHODS Using ACQUITY
UPLC-BEH C (2.1 mmx100 mm, 1.7 pm) column, using acetonitrile-0.1% formic acid solution as mobile phase for gradient
elution. Mass spectrometry conditions: using ESI electron Spray ion source for full scan of positive and negative ions. RESULTS
By analyzing the mass spectrometry data and referring to relevant literature, combined with the comparison results of reference
substances, a total of 67 chemical components were identified, including 21 tannins, 20 organic acids, 15 flavonoids and their
glycosides, and 11 terpenes. CONCLUSION The rapid and accurate establishment of this study can provide a reference for the
control research and material basis research of Geranium Strictipes Knuth.
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Fig.1 Total ion current chromatograms
A-mixed reference substance; B—negative ion; C—positive ion. 4—gallic acid; 7-methyl gallate; 8—catechin; 12—brervifolincaboxylic acid; 17—corilagin;
18—eraniin; 24—ellagic acid; 28—hyperoside; 32—isoquercitrin; 34—astragalin; 36—1,2,3,4,6-pentakis-O-galloyl-beta-D-glucose; 44—kaempferol; 59—oleanolic

acid.

=1 RMUFERLLERER
Tab. 1 Identification of chemical constituents of Geranium Strictipes Knuth
WS /min BPEE FSME SCIfE THRBAEF Eﬁ?ﬁ TR YTELER LERZERY B0k
1 0.66 - 133.0143 133.014 1 115.004 5 -0.8 CHO; SRR HHR [11-12]
2092 - 331.0671 331.0672 169.0142, 125.0247, 107.013 7 0.7 C,H,0,, —WETFEEMATT ¥ [9-11, 16]
3096 - 117.0193 117.0191 100.923 5 -1.7 CHO, IEHIM BHR [11]
4" 113 - 169.0143 169.0147 125.0250. 107.0159 28 CHO, HETR HHR 9, 12]
5 178 - 325.0565 325.0558 169.0150, 153.021 1, 125.0233  —2.3 C,H,0, ZHHR-3-0-% & F HIM [10-12]
Ji% g
6 215 - 153.0193 153.0194 109.0289 03 CHO, JFILFKMR AHER  [12]
7 476 - 183.0299 183.030 1 168.006 5. 124.016 3, 106.005 2 09 CH0;, HETRHE AP [12]
8" 5.95 - 289.0718 289.0720 271.0592,245.0822,227.07284, 09 C,H,0, JLEZE BT (10, 13-14,
203.070 9. 179.034 2 20, 23]
9 791 - 483.0780 483.0766 331.0670.313.0567, 169.0134, 3.1 C,Hy,0, & THREH4 BHR [9-13, 16]
151.003 1, 125.024 4 i
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gk 1

5 /min BFEE BHSME SEIIH THRAET ﬁ?‘fi ¥ K SR SR

10 10.16 + 293.0292 293.0294 247.0239.219.0298.191.0344, 0.8 C,H,0, M FEKZEE B [27]
173.020 6. 163.038 3, 135.044 2

11 1025 - 497.0937 497.0920 345.089 3. 183.029 6. 169.0134, —3.5 C,H,0, ¥ & T H f§-3-0-p- ¥k [9]
125.024 4 D-(6"-O-1% £ T It

HE)- L e A

12" 10.58 - 291.0146 291.0145 247.0129.219.0355,203.0348., —0.6 C,,HO,  JHIHABIR APLR (11, 16]
175.041 0, 157.031 8, 147.044 2,
129.032 9

13 12.60 + 139.0390 139.0389 111.044 0 -0.7 C,HO, JLAR HO  [11]

14 1261 +  291.0863 291.0865 207.065 7. 139.038 77 0.6 C.H,O, Gerfelin AHLER  [16]

15 13.08 - 305.0667 305.0658 287.2870,261.0763,221.2173, 2.7 C,;H,0, EEEFILKE BT [13, 23]
219.059 0, 203.023 6. 159.265 8.
151.042 8, 137.022 5, 125.023 9

16 15.14 - 635.0890 635.0883 483.0727.465.066 6, 313.0563, —1.0 C,H,0,, =& TR B [9-12, 16]
295.043 7. 169.013 4, 125.024 0 W

17 1515 - 633.0733 633.0728 481.059 7, 463.0520,300.9999 —0.9 C,H,0, KI5 R [11,13]

18 15.16 - 951.0751 951.0739 933.064 3. 915.0550. 631.0586. —0.6 C,H,0, ZHHE L7353 [9-10, 13]
300.999 5

19 1517 - 967.0694 967.0668 949.061 3. 931.047 9 =27 C,H,0, MEZMEmHER BEJT [9-10]

20 16.08 - 651.0840 651.081 1 633.0751,483.075 4, 465.0642, —42 C,H, 0, T RIS [11]
169.013 7

21 16.10 - 649.0755 649.0663 631.061 9, 605.076 6., 331.0654 —3.0 C,H,,0, JFHEZE 7353 [9]

22 2207 - 969.0851 969.0840 925.092 8, 300.997 6, 273.0005, —1.1 C,H;Oy AAWELEE A R [9]
169.013 6

23 2207 - 969.0851 969.0840 951.078 5, 925.092 8, 907.036 1. —1.1 C,H,0,, Mallotinin BRI [11]
895.080 6. 667.095 9. 623.097 4.
300.997 6, 273.000 5, 247.023 7,
169.013 6

24" 2240 - 300.9989 300.999 1 283.9961,257.008 1,229.0139, 0.5 C,HO, ¥fEmz HHLER  [9,11,13]
201.019 8

25 2251 - 433.0413 433.0412 300.997 7. 283.998 1 0.1 C,H,,0,, #EIEMR-4-O-MEMmA B [9, 11, 13]

B

26 22.62 - 9250953 925.0938 907.0650. 863.093 6. 623.0718 —1.6 C,H, 0, M TFEEC E7 353 [27]
605.092 0., 453.090 8, 435.055 3,
169.014 4

27 2415 - 477.0675 477.0662 462.0389,315.0147,301.0089 2.7 C,H,O,, Stachyanthuside A  #%/& [9]

28" 26.73 - 463.088 2 463.086 6 301.032 7, 178.997 2 -3.5 CuH,0,, &Zkiy B [21-22]

29 2674 - 463.0882 463.0866 301.0327.273.0410,255.0250, —3.5 C,H,0,, Tricetin-7-glucoside #f [24]
229.054 7 178.997 2., 151.002 7

30 27.07 - 787.1000 787.0994 635.0903.617.079 4. 483.0818. —0.6 C,H,0,, VUBE & FHILMEE B [8-13, 16]
465.067 6. 313.057 8. 295.044 1, i
169.013 8

31 3536 - 937.0953 937.0942 767.080 1. 597.054 3, 465.0658., —1.2 C,H, 0, fiAHIHEEHR BRI (91
300.999 8. 169.015 4

32" 3557 - 463.0882 463.086 6 301.0327 -3.5 CyH,0,, Stz HE [11, 18-19]

33 3563 - 3150146 3150137 299.9899 29 C,HO,  3-HEAERMER AR 9]

34" 36.16 —  447.0933 447.0915 285.0402,284.033 8, 255.031 5, —-4.0 C,H,0, L=AH BT [18-19]
227.0355,211.031 9, 183.044 8.,
151.003 5

35 3645 +  305.0656 305.0657 153.0225,125.023 5 04 CH,0, FLEME B [20]

36" 36.59 - 939.1109 939.1097 787.1000. 635.084 2, 617.076 5, —1.2 C,H,,0, f-1,2,3,4, 6-0-1i1% /& [9-13, 16]
483.073 9. 465.066 1, 331.065 5. BT A
169.013 4, 125.024 7,

37 3892 + 0 923.1149 923.1167 771.1470,305.027 7. 261.0433, 2.0 C,H,0,, M TFHKZEU R [27]

38 39.17 —  285.0405 285.0399 241.050 4, 213.044 6 2.1 C;H,0y LUZEY S BT [14, 15]
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gk 1

e s e 2/ i s , e
WS f/min BT BHAH SENME YRR BT iﬁﬁ; g3k YerEGE IR ZERR SR
39 3949 - 1091.12191091.1191939.1139, 787.102 5., 769.0852, 2.5 C,H,0, Hexagalloyl glucose /T [9]
617.084 3. 465.082 9. 169.021 6
40 4000 - 5411140 541.1136 513.1157.469.133 1,415.0814, —0.8 CyH,0,, 3,2-Epilarixinol Ea [17]

311.058 1, 253.051 6, 239.034 5
41 40.26 +  587.1032 587.1031 417.0712,153.016 6. 127.0355 —0.1 C,H,,0,5 #it} 2 -3-0-a-2"-1% H [10, 12, 15,

B IESL)-BT A 23]
UHALER iR
42 40.64 + 507.1133 507.113 5 345.058 6. 330.038 1, 315.006 0, 0.4 C,H,,0,, 3,3.4— = ILEIL BT [10-11]
285.033 2 fi% -4'-0-B-D-7 %5
Wi
43 4252 - 615.0992 615.0972 463.076 8, 301.0362, 169.0129, —32 C,H,0,, 2"-O0-% & FBEE4 H#Hi [21]
151.006 1 22795
44" 5478 - 285.040 5 285.0399 229.048 0, 185.056 9, 169.062 7. —2.1 C H, 05  LLZE Goyil] [14, 16]
150.984 9
45 59.94 —  417.0823 417.081 1 329.063 6. 209.049 4 3.8 CyuH;0,, I A% B} -3-O-a-L-7Kk Hifd [11,19]
U1 TEpA(SE/RE
46 66.03 +  577.1341 577.1344 533.124 1 0.6 CyH,0, #-574-= K& & [18]
Be -3-BE -(45—8,
28—0-7)-4% JL
47 66.19 +  219.1743 219.1746 203.1427.188.1210,173.1455 1  C,H,,0  (E)-p-Elemenone {2l [25]
48 66.22 - 593.1301 593.1290 549.102 6. 505.1120,209.0458 —1.7 Cy,H, 0, FIAEHE BT [10, 19]
49 68.89 - 6874114 6874113 627.4014,499.3413,300.9959 0.0 C;,H,0,, 1-0O-[(16a)-16-=jf [11,26]
Acetoxy-24-
methylene-3,21-
dioxolanost-8-en-
21y1]--D-
glucopyranose
50 70.03 +  219.1743 219.1742 203.146 7. 188.119 9 1.0 CH,O 7% Hhfiid ki [25]
51 70.03 +  219.1743 219.1742 203.146 7. 188.119 9 10 CjH,O  Germazone fiEis [25]
52 70.03 +  219.1743 219.1742 203.146 7, 188.119 9 1.0 C,H,0  Isogermaerone fEEME [25]
53 71.77 - 587.3953 587.3950 455.302 4, 453.648 5.437.363 1, —0.6 C,H,0, FF 8 H K -3-0--D- =i [11,26]
407.336 1, 391.331 7 MR A
54 72.02 + 2792319 279.2321 201.0462, 149.023 8, 121.0406, 0.8 C,H,,0, IEHRIMER AHLEE  [10]
115.055 3, 109.099 6
55 73.61 - 279.159 1 279.159 5 149.020 8 121.026 4 1.5 CH,,0, 4RR_HIR_TH: HHER [10]
56 74.46 - 6133746 613.3742 613.3787 0.7 C,H,0p  2,3,23-tri(acetyloxy)- =i [26]
(2a, 3p, 4a)-urs-
12-en-28-oic acid
57 71.55 - 629.4059 629.4054 629.4060 0.9 C,H,O, Fomitoside F =i [26]
58 78.60  + 2232056 2232050 207.027 6. 190.999 9 3.1 C,H,O  #iEhum R [25]
59" 7887 - 4553531 4553516 409.3655.407.3361,391.3317 3.1 C,H,O, FFEURM =it [26]
60 81.41 + 313.2737 313.2743 257.253 5, 156.895 0 1.9 C,H;0,  11-(3-1% % % -2-2 AR [20]
) M e
61 81.79 - 617.3848 617.3846 587.3374, 5433477, 161.0248, —0.2 C,H, 0,  3-O-Wi M Mt 2k 55 B0 = [26]
133.029 8 SRR
62 8191 - 2792330 279.2331 279.2314 0.5 C,H,,0, iR AHER  [11]
63 8434 - 2552330 2552332 2552316 09 CH,0, FFHEmR AHHLEE (1]
64 84.85 - 2832632 283.2631 283.4505 03 C,H,0, HER AHLE  [10]
64 8506 -  281.2486 2812485 2812504 -04 CyH,0, MR APl (11
65 85.78 - 269.248 6 269.247 43 269.248 2 -4.4 C.,H,0, F#hmRH g HULER  [25]
66 8834 — 2832643 283.2644 283.2639 -0.5 C,H,0, F#tHz g AHLE  [25]
67 88.75 +  391.2843 3912849 167.0339,149.0235,121.0284 1.5 C,H, 0, AFE_WR_FE AR [19]

e RN SR I
Note: “was identified by reference.
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