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Abstract: Objective To analyze and identify the chemical components and characteristic components of Chaihuang Granules (4%
¥ HWURL) and Chaihu (Bupleuri Radix) by UHPLC-QE Plus-MS/MS. Methods The samples were extracted with 5%
ammonia-methanol solution by ultrasonic. The analyses was performed on a Luna Omega Cis column (100 mmX2.1 mm, 1.6 um),
the mobile phase was acetonitrile—0.1% formic acid solution with gradient elution mode at the flow rate of 0.3 mL/min. Electrospray
ion source (ESI) was applied in negative ion mode. The chemical constituents were analyzed by exact relative molecular weight,
fragment ion and the relative retention time and comparation with the related literature and reference standards. Results A total of
50 chemical compounds were identified from Bupleuri Radix, 71 chemical compounds in Chaihuang Granules were identified,
among which 36 compounds were attributed to Huangqin (Scutellariae Radix) and 33 compounds were attributed to Bupleuri Radix.
Conclusion The method is fast and highly sensitive for the screening and confirmation of the chemical constituents from
Chaihuang Granules and Bupleuri Radix. The fragmentation characteristics were summarized in this paper. By comparing the
chemical constituents in Chaihuang Granules and Bupleuri Radix, the chemical composition changes before and after compatibility
can be found, which suggested a reference for the quality control components of Chaihuang Granules and Bupleuri Radix.
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Fig. 1 Base peak ion chromatography of LC-MS/MS of Chaihuang Granules in negative mode (scan ranges: 170—660) (A),

(scan ranges: 660—1200) (B) and base peak ion chromatography of LC-MS/MS of Bupleuri Radix in negative mode (C)

Fz1 AP UERSETEER
Table 1 Component identification from Bupleuri Radix

%9 wmin TR BFEF (mlz) i (X 1076) W ET HEY

1 130 CugHisOo 353.088 04 [M—H] 1331 19106 BER

2 236 CyHxOw  609.146 61 [M—H] 0824 30003 HT

3 348 CssHeOx 1151550 90 [M+HCOOT 1558 791.42,629.37,483.31,313.11 SR v

4 372 CuHOms 623.162 60 [M—H] 1.351 315.05, 300.03, 271.02, 151.00, 243.44  /KAflliFF

5 373 CwsHOw 100351251 [M+HCOO] 0576 95750, 811.46, 795.47, 649.39, 487.34 LI g

6 386 CugHeOn 98949817 [M+HCOO] 1908 79142, 629.37,483.31,313.11 SEHHE A V1

7 397 CxHuOr 51512000 [M—H] 0972 173.04,179.03, 191.06, 353.09 FGEM B

8 417 CxHzOn  477.10437 [M—H] 1092  314.04,271.02, 299.02, 243.03 RRAE-3-0-H H FH

9 423 CxHuOn 51512006 [M—H] 1.089 19106, 179.03, 353.09 SEER A
10 458 CpHuOrn  515.12006 [M—H] 1089 173.04,179.03, 191.06, 353.09 REER C
11 513 CeHOw 1003514 95 [M-+HCOO] 3007 957.51,795.46, 633.40, 647.84 30-B-D- LM 2745 30- R AR AN Y b2
12 629 CauHwOw  1005.529 42 [M+HCOO] 1.827 959.52, 797.47, 635.42, 487.34 110,168,23,28- P 2 2 55 431 S At -12-J-

3-8 - B-D- MR S 4 i (3 1)-B-D- itk
W R L (2~ 1)-p-D-M T A

13 653  CugHeOss 989.535 40 [M+HCOO] 2.761 94352, 797.47, 781,47, 635.42, 473.36  HALEMRH ¢
14 666 CauHuoOwu 843.476 26 [M-+HCOO] 1.779 797.47, 635.42, 469.35 BRI E a
15 718 CauHnOw 84347650 [M+HCOO]” 2064  797.47,635.42,471.35 BRI ET d
16 744  CugHOss 987.519 17 [M+HCOQ] 2179 94151, 795.46, 779.46, 633.40 LB
17 75 CpHnOu  84347705[M+HCOO” 2716  797.47,635.42, 456.73 Bupleuroside X111
18" 864 CuHwOw 98953473 [M+HCOO 2084 94353 ,797.47,635.42,473.36, 78147  JEIHSEHIRAT k
19 872 CuHiOw  1003.514 59 [M+HCOO] 2648 957.50, 795.46, 633.41 SEHRH p
20° 1023 CagHOy 97152222 [M+HCOO] 0120 92552, 779.46, 617.41, 763.46,455.35  SE#fi# ¢
21 1023  CisHuOs 329.233 64 [M—H] 0.889 211.13,229.14, 171.10 FHR
22" 1128 CugHsoOyy 97353809 [M+HCOO]” 0346 927.53, 78147, 765.48, 619.42, 457.37  SLfigti f
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%% tmin TR NTET (mh2) finZ (X10°9) WRET HAEY

23 1248  CuHugOs  987.519 29 [M+HCOO] 2.301 94151, 795.45, 779.45, 633.40 16-epi-FLEH R 11

24 1359  CugHwOws  987.518 74 [M+HCOOQ]" 1.744 941,51, 779.46, 617.41, 471.36 38,16p,23- = 3 3-13,28- 3 &
FE-11-44-3p S AE-B-D- ML K
17 2 (3—1)-B-D- L 58 4
B (2 1)-p-D-ME WA AR

25 1452  CyHeOw  825.464 97 [M+HCOOQ] 0.940 779.46, 617.41, 471.35 SEiETT a

26 1501 CusHnOp 86546112 [M—H] 2.324 779.46, 617.40 F R B a

27" 1530 CiHsOim 825466 13 [M+HCOO] -1.907 779.46, 617.41 SERHETE b

28 1604 CuHnOu  867.474 43 [M+HCOO] -0.379 779.46, 617.41, 471.35 2"-0-Z TS 24 a

29 1605 CusHnOw  865.460 82 [M—H] 1977 779.46, 617.41 H R a

30 1627 CuHnOu  867.476 38 [M+HCOO] 1.868 821.47,779.46, 617.41, 469.32 3"-0-ZBREEH AT a

31 1662 CusHnOw  865.459 84 [M—H] 0.845 779.46, 617.41, 471.35 6"-O- 1 R BB 21 a

32 1675 CuHnOu  867.476 44 [M+HCOO] 1.938 821.47,779.46, 617.41, 471.35 4"-0-ZBEEEH R AT a

33° 1707 CaHeOw  825.466 80 [M+-HCOO]" 3.156 779.46, 617.4 SEHHET g

34" 1732 CxHss0s 663412 54 [M+HCOO] 1.762 617.41 SEHIEH F

35° 1795 CaxHsOs  663.413 21 [M+HCOOQ] 2172 617.41 SEHIETE D

36" 1825 CuHwOn  809.470 15 [M+HCOO] 1.075 763.46, 601.41 SEiET e

37 1875 CugHmOis  987.518 49 [M+HCOO] 1491 941.51, 779.46, 617.41 bupleurosidel

38 1919  CuHnOu  867.47546 [M+HCOO] 0.808 821.47,779.45, 617.41, 416.64 6"-0-ZBESEH B AT a

39° 2013  CaHeOw  825.464 78 [M+-HCOO]" 0.709 779.46, 617.41, 471.35 SEHHETR d

40 2049  CusHnOw, 865460 75 [M—H] 1.896 779.46,617.41 R RS d

41 2137  CusHnOws  865.460 39 [M—H] 1.480 779.46, 617.41, 471.35 RS 2 d

42 2160 CuHnOwp 86545947 [M—H] 0417 779.46, 617.41, 761.44 6"-0-F —F LS 2 d

43 2177 CuHnOw  867.47571[M+HCOO] 1.096 821.47,779.46, 617.41, 471.35 2"-0-L SR d

44 2214  CuHnOu  867.47565 [M+HCOO] 1.027 779.46, 617.41, 471.35 3-0-L B ET d

45 2227  CuHnOw  867.47565[M+HCOO] 1.027 779.46, 617.40, 471.35 4"-0-Z BREEHRH d

46 2275 CxHss0s 663412 60 [M+HCOO] 1.852 617.41 SEHCRAT G

47 2348  CaxHsOs  661.397 40 [M+HCOO]" 2538 615.40, 469.10 SRR |

48 2364 CuHnOu  867.47528 [M+HCOO] 0.600 821.48, 779.46, 617.41, 471.35, 541.80 6"-0- £ BE 4L 215 d

49 2543 CuHnO15s  909.487 49 [M+HCOO] 2.382 867.25, 770.61, 647.33, 445.05 T LB R ald

50 2630 CuHnOis  909.487 24 [M+HCOO] 2107 863.36, 821.46, 761.51, 617.41, 577.99 = LERSEH AT ald

*Z X IR BIARL S, K2R
*compounds identified by reference standards, same as table 2
T2 LEFRNPUERSEELER
Table 2 Components identification from Chaihuang Granules
W9 wmin TR DTET (ml2) (ﬁi W T HaY)

1" 074 CiHpOi  387.11475[M+AHCOOT  0.868  341.11,179.06, 89.02, 161.04, 119.03 HE R

2° 115 CeHiNNaOsS 178.053 10 [M—Na]~ [ 79.96,161.89 MEL

33235 CpHusOi  547.14734 [M—H] 2972 487.13,457.12, 427.10, 367.08, 337.07 FI W& -6-C-a-L- BT 5 1A B§-8-C-B-D- R & B ¥

4 259 CxHsOi  547.14734 [M—H] 2972 45711, 427.10, 487.13, 367.08, 337.07, AME-6-C-B-L-blHi {1 5H-8-C-p-D-H & Hi

263.00, 282.04

5 296 CyHwOn 54714746 [M—H] 3191  457.11,427.10, 367.08, 337.07 FI W& -6-C-B-D- 1 %) Bi-8-C-o- L-T i AH B ¥

6 322 CaHsOi  547.14734 [M—H] 2972 457.11,427.10, 367.08, 337.07 ¥ %-6-C-p-D-Hi % §E-8-C-B-L-B el

7 330 CuHisOn  461.073 52 [M—H]” 2106 285.04, 267.03, 190.93, 146.94, 174.96, B %4

113.02, 85.03
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. , N finZ N
%5 wmin TR NTET (mlz) X109 WHET WAaEY
8 349 CxHuOi  547.14752 [M—H]- 3301 457.11,427.10,367.08, 337.07 I %-6-C-B-D-Hi & HE-8-C-B-Parhi
9 376 CaHsOw 100351581 [MHHCOO]  3.864 957.50,811.45,795.45, 649.40, 78144, 655.10,449.90 LEMIREH q
10> 387 CusHuOn 51512103 [M—H] 2972 173.04,179.03, 191.06, 353.09 FEER B
11> 389 CyHrOw 989500 18 [M+HCOO]  3.939 791.42,629.37,779.42,617.38, 313.11 SR VI
122 455 CpHuOn — 475.090 12 [M—H]” 4.043 299.06, 266.05, 285.04, 238.05 scutevulin-7-0-B-D-1 & i B R
13> 458 CosHuOn 515121 22 [M—H] 3340 173.04, 179.03, 191.06, 353.09 REER C
145 467 CpHxOn  475.089 94 [M—H]- 3.664 299.06, 284.03, 266.05 HEREE-7-0-p-D- i i RS TR T
155 476 CpHxOn 475088 32 [M—H] 0.254 299.06, 284.03, 268.06, 266.05, 161.85 B AL S )
16 497 CyHisOu 44409442 [M—H:0+NHy|™  1.804 269.05, 113.02, 175.02 HE
172 515 CyHxOn  431.099 46 [M—H]" 2528 269.05, 161.90 FEE-1-0-p-D-F GivE T
18° 515 CyHpOr9 1003.512 88 [M+HCOO]”  0.944 / 30-B-D-MHt I 5 3E-30- S 250 B 4T b2
19 520 CyHisOn 445078 31 [M—H]" 1518 269.05, 175.02, 113.02 ERPEEH
200 524 CaHxOo 415103 55 [M—H] 0.228 295.01,325.07 H#%-6-C-p-D- i A
21 546 CpHuOn 47508997 [M—H] 3.727 299.06, 284.03,267.03 =R A SRR
205 557 CpHxOn 475089 81 [M—H] 3391 299.06, 284.03, 267.03, 396.86 SRR
23" 617 CpHuOu — 459.094 02 [M—H] 1.602 283.06, 268.04, 175.02, 113.02 DU
245 622 CpHuOn 47508807 [M—H] -0.272 299.06, 284.03, 253.05 =R A SRR
25 629 CpHuOu — 459.093 90 [M—H] 1341 283.06, 268.04, 175.02, 113.02, 85.03 TELZEAT
26 639 CpHxOn 475088 38 [M—H]” 0381 299.06, 253.05, 284.03, SRR R
27 639 CuHisOw  429.083 34 [M—H] 1.445 253.05,175.02, 113.02 AW E-T-0-p-D-H % R RR
28 641 CauHxOs  415.103 06 [M—H] -0.952 295.05,325.08 F#&-8-C-p-D-E & HEEF
29 643 CyHisOn  445.078 06 [M—H]" 0.956 269.05, 175.02, 113.02 HEF-6-0-p-D-H R HEEE R TF
30 656 CasHsoO1s  943.52563 [M—H] -1.652 797.47,733.41,467.06,433.61 BRI R H ¢
315 661 CuHisOn  445.079 25 [M—HJ 3.630 269.05, 174.95, 113.02 HEE-5-0-p-D-H R HEEE R TF
325 669 CuHxOw  431.099 98 [M—H] 3.735 269.05,253.05, 161.89, 113.02 TEAKT A
33 670 CoHnOw 84347803 [MHHCOO]  3.878 797.46,635.41 IR a
34 721 CoHnOw 84347797 [M+HCOO]  3.807 797.47,635.42,472.63 PSR d
350 729 CaoHeOis  857.45691 [M+HCOO] 3366 / eV
36" 748 CasHOis  941.510 38 [M—H] -1.230 941.51,795.45,779.46, 633.40, 471.35 R R
37" 806 CiHniOis  987.52100 [M+HCOO]™  4.033 941.51,795.45,633.41,779.46, 617.57,457.18 SR s
38 844 CigHipOs  299.056 40 [M—H] 0.965 299.06,284.03,232.93, 164.93, 18495, 155.04, 11298 =F3: P T
39° 847 CsHxOis  987.520 94 [M+HCOO]  3.972 941.51,795.45,779.46, 633.40 bupleuroside VII
40 8.68 CysHsoO13  943.529 05 [M—H]” 1.973 943.53,797.47, 78147, 635.42, 473.37 JeTHSEH R H k
415 877 CigHiOs  299.056 49 [M—H] 1.266 299.06, 284.03, 164.93, 232.92, 184.95, 155.04 SRR A
42 912 CieHiOs  299.056 55 [M—H] 1,467 299.06, 284.03, 164.93, 155.04, 184.95,232.92 SRS ET
43 951 CusHsOis  941.509 52 [M—H] -2.144 941.51,795.45, 633.40, 779.46, 471.35 SR
44 968 CisHioOs  269.045 93 [M—H]" 1425 269.05,251.03, 166.99 FHRE
45 989 CisHiOs  269.04596 [M—H] 1,536 269.05,251.03, 166.99, 132.97 HER
46> 1015 CisHmOs  329.233 89 [M—H]” 1.648 211.13,229.14, 171.10, 184.02 FER
47 1027 CusHsOr  925.51794 [M—H] 1422 925.51,779.46, 763.46, 617.41 SR
48 1071 CieHiOs  299.056 52 [M—H] 1367 299.06,284.03, 164.93,152.00, 184.95,253.05,232.92 =¥ 5 FUA S
49" 1081 CasHiOnr  925.51843 [M—HJ 1.951 925.52,779.46, 763.46, 617.41 SR
50° 1097 CieHiOs  299.056 52 [M—H] 1.367 299.06,284.03, 164.93, 232.92, 184.95, 155.00 ML £
51" 1134 CyHsoO17  927.53131 [M—H] -1.039 927.53, 78147, 76548, 619.42, 45737, 697.75, SEHIRHF £

473.75
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BR2

fii%

W5 teimin TR (X109

HFET (mz)

52" 1211 CagHzsO17
53> 13.64 CasHisOus

925.517 46 [M—H]"
941.513 61 [M—H]"

0.903  925.51,779.46,763.47, 617.40
2200 941.51,779.46,617.41

WHET &)
SEHEH h
3p,16B,23- = F2 4E-13,28- A HE-11-45-3-

B~ I -B-D-HE W F A I (3 —1)-B-D- ML
HRFEREQ—1)-B-D-ML R 3 R REEF

54" 1457 CoHeOs 82546698 [M+HCOOT™  3.374 779.45,617.41,455.49 SR a

55 1532 CigHnOs  283.061 49 [M—H]" 1036 268.04,283.06, 137.02, 161.88, 72.64 WHEH

56" 1535 CoHeOis 82546692 [M+HCOO]™  3.302 779.46,617.41,471.63 SR b

57° 1580 CigHiOs  299.056 37 [M—H]" 0.865 253.05,283.02, 164.93,232.92, 112.98 R

58 1580 CisHioOs  253.050 64 [M—H] 0.031 209.06 SE7F S

59 1647 CiHiOs  283.061 S8 [M—H]" 1354 268.04,283.06 FEKZ A

60° 1670 CiHisOs  373.093 44 [M—H] 1472 358.07,343.05, 174.95, 249.00, 112.98, 102.96 HEHEL

61" 1691 CyoHesOi3 82546735 [M+HCOO]  3.823 779.45,617.41 SRt g

62 1738 CxHssOs 663413 94 [M+HCOO] 3.872 61741 SRR F

63" 1747 CpHeOi3  825.467 53 [M+HCOO]™  4.041 779.47,617.41, 456.84 SR AT by
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Fig. 2 Conversion of saikosaponin c to saikosaponin h and saikosaponin i
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Table 3 Composition of saponins in Bupleuri Radix and Chaihuang Granules
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