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UHPLC-Q-TOF-MS in analyzing chemical constituents of traditional Chinese herbal preparation Babao Dan
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[Abstract] Objective To rapidly identify the chemical components in a traditional Chinese compound herbal preparation
Babao Dan by ultra-high performance liquid chromatography-quadrupole-time of flight mass spectrometry (UHPLC-Q-TOF/
MS). Methods A formula database including 547 compounds was developed by Agilent software “Formula-Database
Generator”. The total ion chromatograms of the Babao Dan extracts were obtained by UHPLC-Q-TOF/MS, and the chemical
components were identified by automatic matching method according to the exact mass-to-charge ratio of each chemical
component. The chemical components of Babao Dan was further verified using the secondary fragment ion obtained by adjusting
the secondary monitor voltage of Q- TOF/MS. The separation was performed on a Waters Xbridge BEH Cis column (2. 1 mm X
100 mm., 2.5 pm). The mobile phase composing of acetonitrile (A) and 0. 5% formic acid aqueous solution (B) was used for
gradient eluting (0-5 min, 5% A; 5-25 min, 5%-95% A; 25-30 min, 95% A). The temperature of column was 25C; the
flowing rate was 0. 8 ml./min; and the post-column split ratio was 2 ¢ 1. The Q-TOF/MS and electro spray ion source (ESD)
were applied for qualitative analysis under positive and negative ion mode, with the mass scan range being m/z 100-1 500. The

capillary voltage was 3 500 V under positive ion mode and 4 000 V under negative ion mode, and the range of collision energy of
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MS* was 10-40 eV. Results UHPLC-Q-TOF-MS identified a total of 78 chemical components from Babao Dan, including

saponins, bile acids, amino acids and so on. Conclusion A rapid and efficient method for identifying the chemical components of

Babao Dan by UHPLC-Q-TOF-MS has been established, and the chemical components of Babao Dan has been clarified, which

lays a foundation for the quality control and further pharmacological study of Babao Dan.

[Key words ] ultra-high performance liquid chromatography; quadrupole time-of-flight tandem mass spectrometry; Babao

Dan ; analytical chemistry (TCD); TCD physic chem identific
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®1 NEFRDUHEUFERDEN DT

SRR T i i L A 5%
HEWE e PR PR DL R ana PR H T
1 0.633 M-+H 126.0221 126.0219 1.59 CH;NO;S iR -
2*  0.640 M-+H  118.0867 118.0863  3.39 CsHj NO;, i R 102. 138 O[M+H—NH; ]~
55.132 5 M+H—NH;—H;CO, |~

3 0.649 M-+H  118.0863 118.086 3 0. 00 Cs Hi1NO: B -

4 0.674 M-+H  227.0945 227.0948 —1.32 CsHisO0sS B Al —

5 0.691 M+H  225.0315 — 2. 89 Cis H2N; ENl -

6 0.714 M—H  104.0355 104.035 3 1.92 C3H7NO; 2258 -

7 0.723 M+H  156.076 2 156.076 8 —3.84 CsHoN3O2 HAR -

8 0.723 M-+H 175.118 8 175.1190 —1.14 CoH1aN; O AR -

9 0.740 M-+H  150.0584 150.0583  0.67 CsHiNO,S HAm —

10 0.740 M+H  120.0653 120.0655 —1.67 C4+HyNO; i —

11 0.740 MA+H  241.0299 241.0311 —4.98  CsHpNOsS, =N -

12 0.748 M+H 1340445 1340448 —2.24 CyH7NOy REHIR -

13 0.748 M+H 116.0704 116.070 6 —1.72 Cs HyNO; R -

14 0.756 M+H  248.2006 248.2009 —1.21 Cis HasNO - FELEFAFILIE B -

15 0.773 M+H  148.0602 148.0604 —1.35 Cs HyNO, BRI -

16 1.019 M+H  182.0804 182.0812 —4.39 Cy Hi1 NOs AN -

17 1.117 M+H 1321015 132.1019 —3.03 Cs HisNO: SERIR -

18 1.774 M-+H  166.0862 166.0863 —0.60 Co Hi1 NO2 RNER -

19 3.666 M+H  177.0513 177.050 6  3.95 CsHsN, 05 =t#E -

20 9.524 M+H  234.1857 234,185 2 2.14 CisHasNO - BRIEBE R ILIE A -

21 9.945 M—H  961.5379 961.5378  0.10 Cis Hs2 O1g LB R3 —

22 10.025 M—H 1107.5932 1107.5957 —2.26 Cs1Hoz Os3 =tBiFB -

23 10.139  M—H 1209.6261 1209.6274 —1.07 Css Hos O AZ B Fe -

24 10.569 M—H  617.4451 617.442 3 4.53 CyrHe2Or  AS A Rh3 -

25% 10.573 M—H  931.526 6 931.5272 —0.64 CyHeO1s =tREHRL 931.526 7[M—H]~

805. 975 7[M—H—xyl]~
588. 322 3[M—H—xyl—gle—2H,O—CH; |~
483. 751 4 M—H—xyl—2glc]™
359. 075 5[ M—H—xyl—2gle—CsHy, |~
26% 10.756 M—H  945.542 6 945.5428 —0.21 CysHg2 O ASHBAF Re 913. 472 1[M—H—CH; —H:O0]~
799. 481 6{ M—H—rha]™
783. 230 4LM—H—glc]~
637.201 1[M—H—glc—rha
423.164 3[M—H—2glc—rha—2H;O—CH; |~

27 10.804 M+H 1343.686 1 1 343.684 2 1.41 Ce3Hio6 O30 =LEHEQ -
28 10.811 M—H  799.4832 799.4849 —2.13 Ci2H72On AZ BRI -
29 10.812 M-+H  147.1132 147.1128 2.72 CoH1aNz O i =R -
30 11.061 M—H 1123.5888 1123.5906 —1.60 Cs1Hoz Oz =LEH A -
31 11.140 M—H  885.483 1 885.4853 —2.48 CisHr O N BEAS BH Rgl -
32 11.267 M—H 1209.6219 1209.627 4 —4.55 CssHos Oz ASRA Ra2 -
33 11.854 M—H 1163.5898 1163.5855 3.70 Cs6 Hoo O5 15 Ik A2 AT Rb2 -
34 12.018 M—H 1371.6801 1371.6802 —0.07 Co1Hios O31 =t®EHD —
35 12.421 M—H  516.2994 516.2989  0.97 C2s HisNO7 S AT AR -
36 12.437 M—H 1031.5389 1031.5432 —4.17 CsiHsiO21 N BEAZ B Rd —
37 12.487 M—H  232.2057 — 0. 40 Ci3Ha O3 R -
38 12.609 M—H 1239.6370 1239.6379 —0.73 CsoHieO2r  AZ BT Ral3 -
39% 12.636 M—H  621.4363 621.4372 —1.45 Cs6Haz O 20(R)-A B 51-Rh2 452.145 6 [M—H—gle]~

585.840 2[M—H—CH; —H,OJ]

40 12.665 M—H 1107.596 6 1107.5957 0.81 CsiHo2023  AZ R4 Rbl -
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Ehing [ gt g 2
No. ﬁfmﬂj ;f;ﬁ q/ Iﬂjga 3 oy ATR e Bl T
41 12.717  M+H  321.206 2 321.206 1 0.31 CigHos Oy Sa- 5 45-3, 17- 1 —
42 12.720 M—H 833.4895  833.4904 —1.08 Ci2H71 Or6 =LEHE] -
43 12.752  M—H 769.476 1  769.474 4 2.21 Ci HzO13 AR F3/ -
=tLREHR2
44 12.852 M—H 1209.6245 1209.627 4 —2.40 Css Hog Oz AZ BT Ral —
45 12.896 M—H 1193.5947 1193.5961 —1.17 Cs7Hoy Oz 5 —BE A S 121 Rbl -
46* 12,931 M—H 621.436 3 621.4372 —1.45 Css He2 Os A& CK 452.145 6 [M—H—glc]~
572.327 2 [M—H—CH; —2H,0]~
47 12.945 M—H 575.4336  575.4317 3.30 C35 Heo O A N -
48 13.067 M—H 1077.5810 1077.5851 —3.80 Cs3 Hoo Ozz AZHA Re -
49 13.242 M—H 1077.5879 1077.5851 2. 60 Cs3 Hoo Ozz ASHA Rb2 -
50  13.264 M—H 1239.6340 1239.6379 —3.15  CsoHipoOqr =L R Fa -
51  13.278 M-+H 585.4291 585.4302 —1.88 CioHs6 03 ESNC8 Ui —
52 13.456 M—H 464.317 3  464.316 3 2.14  CysHizNOs AN —
53 13.531 M—H 945.5425  945.5428 —0.32 CisHgz Org AZ BT Rd —
54 13.557 M—H 947.5252  947.522 1 3.27 Ca7HsoOng =tBEHH -
55% 13.653 M—H 500.3045  500.304 0 1.00  CyuHisNOsS A8 4 AR 424,306 1[M+H—3CH; —2H,O]*
389. 268 7[M+H—C, H; NO;S]+
371. 257 8[M+H—Cy HgNO3 S—CH; |+
353. 247 7[M+H—C, HsNO;S—2CH; ]+
349. 206 6 M+H—Cy HsNO;S—3CH;
56 13.693 M+H 583.254 3 — —3.70 Cs5 H3s NO7 EN -
57  13.817 M+H 389.3786  389.377 8 2.05 Cor HisO JIH S o e -
58  13.841 M—H 1077.5834 1077.5851 —1.58 Cs3 Hoo Oz AZHH Rb3 -
59 13.874 M—H 409.296 0  409. 294 9 2. 69 CouHiO5 R/ a- MG 5IHIR —
60  14.349 M—H 637.4319  637.4321 —0.31 Cs5 He2 Oy AZBH F1/ —
AZ B Rhl
61" 14.671 M—H 391.2855  391.2854 0. 26 Caa Hyg Oy fEREHAR 257, 820 ALM—H—CsHyO, —CH; —H, O]~
197. 807 4[M—H—Cs Hy O, —C3 Hs —2H, O]~
119. 036 3[C;HyO, +H, O]~
62 14.762 M—H 915.5357  915.532 3 3.71 Ci7HsoOr7 =B Fd/ -
915. 543 6 1.23 =LEH Fe
63* 15.043 M—H 799.4832  799.4849 —2.13 Ci2H72Ony NS R Rgl 783.578 5{M—H—CH; |~
475. 378 9[M—H—2glc ]~
437.291 2[M—H—2glc—2H, 0]~
391. 286 3[M—H—2glc—2H,0—3CH; |~
64 15.278 M-+H 450.3219  450.321 4 1.11  CuHiNOs  HEEZEHR -
65* 15.542 M—H 391.286 7  391.285 4 3.32 Cas Hyp Oy J4HEE 313,232 6(M—H—H,CO, —CH; —H,0]~
293.173 8{M—H—H,CO, —CH; —2H, 0]~
255. 822 1[M—H—Cs Ho O, —2H, O]~
197. 807 4LM—H—Cs HyO; —C3 Hs —2H, O]~
119. 036 3[Cs Hy O, +H, 0]
66  15.801 M-+H 291.229 9 — 2.12  CizHyxN;0 PNl -
67 16.083 M-+H 261.185 1 — —4.90  C;5HzN;0 FA —
68 16.701 M—H 391.286 0  391.2854 1.53 Cas Hip Oy MR -
69* 16.721 M—H 783.4889  783.4900 —1.40 Ci2HpzO13 20(R)-AZ 459. 385 5[M—H—2glc]~

IE4F-Re3 449, 245 5[M—H—2gle—CH; ]~
437,291 3[M—H—2gle—H,O]~
427. 263 O M—H—2gle—H,O—CH3 ]
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No. 4 : b2 ‘ M
© t/min SCEGE m/x FRIS(H m/2 (X1076) ZEES A IEH R TR T
70 16.804 M—H 783.4881 783.490 0 —2.43 CpHnpOn  ASEIF F2 -
71* 16.986 M—H 391.2867  391.285 4 3.32 CouHyOy 1 L E R 257. 820 4 M—H—Cs;Hy O, —CH; —H,O]~
197. 807 4[M7H7C3 Hy O, —Cs H(i72H2()]7
119. 036 3[Cs HoO, +H O]
72%  16.996 M—H 783.4892  783.490 0 —1.02 CippHznO1s 20(S)-AZ 459. 385 5{M—H—2glc] ™
H1F-Rg3 449, 245 5[ M—H—2gle—CH; |~
437. 291 3[M—H—2gle—H, 0]~
427. 263 Ol M—H—2gle—H,O—CH; ]~
73 17.191 M-+H 387.3638  387.3621 4.39  CyHisO JH 45 e —
74* 17.552  M-+H 303.0498  303.0499 —0.33 CisHioO; Wit Bz % 302. 305 5[ M—H]*
75%  19.833  M-+H 377.3059  377.3050 2.39 CaHyoO; AR 297. 243 1[M—H—H,CO, —CH; —H,O]~
194. 812 4{M—H—Cs HyO, —C3 Hs —2CH; —H, O]~
119. 036 3[C;Hq()z+HZ()]7
76  23.376  M—H 279.196 1  279.1955 2.15 Ci7Hz 04 NS = —
77 24792 M+H  293.2461  293.2475 —4.77 CiHsO:  SoMEfH HE-38, -
17p-—
78  26.252 M+H  383.189 4 — Cas Hzs NO2 RN —
bR ALY
3 B 93.044 7IM+H—NH,; —H,CO, |, R 515
'L\
T v i 2850 TR 1 A 38 A2 A [ 4 000 EC Sy 2 R i 2K
3.1 &ERELSHMRAL AR KA ACQUITY EY; MAENES FEST, @iEE 28 £ m/z

UPLC HSS T3(2. 1 mm X 100 mm, 1. 8 pm) #
Waters XBridge BEH Cj (2. 1 mm X 100 mm,
2.5 pm) PEAEXS N P25 T AL Y o R AT o3
M KB ERCR Bl EHIER AR RRE MY /\
TP 2R G W B e AR O ], 28 525 BELAE
R GE T TR 2% S e 5 1 - T 1R U
TS 2R RN G, =L Rl
FRZS . DHIER FIE | f0Rg TR CaE A il E

3.2 maEA BUEE MRS Y ERARE R,
IR R B AT 5y FC s W ] 3 AR
FfE 0~1 min 1 10~18 min 2 EEIEE, BT
FERRZE UMM » (AT b rx B FEAAEO~
2 min DhPA UG A R0 1 O B I TR G R, 31X
JUZE L3 B — 00 Fr AT R A L i 2
A5 W) LABORERE R A /N3 7 19 05 XA T 240, &
LRI W) L 2R A SN 5 AR R B B i E
THRIE I — A W 7K 1 L e N e el s R R 1
A EIEE RT3 7 5 — BTk 45
FRES 51 70 1B ISR m/ = 156. 076 2, T L)
I 2 A A 0 ) BB AR X 3 BT Ry 155, H
PG4 AIEE S 139. 050 2LM+H—NH, " Al
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