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Chemical Constituent Analysis of Qingre Liangxue Formula Based on UPLC - Q Exactive
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Abstract: Objective To study the chemical constituents of Qingre Liangxue Formula. Methods Studies on the chemical
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constituents of relevant medicinal herbs of Qingre Liangxue Formula in the CNKI, PubChem and other databases were searched to
establish a chemical constituent database. The spectral data of the formula were analyzed by the ultra - high — performance liquid
chromatography quadrupole / electrostatic field orbitrap high — resolution mass spectrometry (UPLC - ) Exactive Focus MS / MS)
method, the molecular formulas were fitted by the Xcalibur 4.0 software and matched with the information of the self — built

database to preliminarily infer the molecular formula information. On this basis, the target chemical constituents were identified and
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confirmed according to relevant chemical constituent data and study information. Results

Sixty — six chemical constituents were

identified, including twenty monoterpenoid glycosides,ten phenolic acids, eight iridoid glycosides, four glycosides, four galloylglucoses,

two organic acids, two phenylethanoid glycosides, two coumarins, one phenylpropanoid, one alkaloid, one flavone, one cyclic peptide,

one naphthoquinone, one furfural and eight other constituents. Conclusion

The established method can systematically and

qualitatively analyze the chemical constituents in the Qingre Liangxue Formula.

Key words: UPLC - Q Exactive Focus MS / MS; Qingre Liangxue Formula;chemical constituent analysis; structural identification;

cleavage pattern
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0. 1% W 12 /K %5 W, %6 B2 Uk B (0 ~ 10 min I} 2%A —
50%A,10~25 minff 50%A — 95%A) ; 7# 4 0. 3 mL/min;
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Tab.1 Identification of chemical constituents in Qingre Liangxue Formula extract samples
# WEis ML ORHK : hoo O EPEYEE ShEE  AEA
Al gAE (mn)  (x107)
| ERAAFRAMEARET CH0,  [M-H] L1089 ML1089 107 01014 119.0330,113.0229,89.0229,71.0136 L3 N N2
M+ Na* 3650054 3651052 109 0.6371  365.1054,310.1934,203. 0526 EYEASNE
LT CaLO0,  DIsNal® 3991262 3991260 170 0.4209 237.0736 #4 RT3
3ORRTREABILRASFHL' CHO, -1 BLOGTI  3BL067Y 18 -0.6950 169.0142 AR etad
Bl
4 BER" CHNO, [+ 182.0812 1820811 199 0.3833  136.0609 HAR 4L
5 5-pPAEESY CHO,  [M-H] 15.044  125.045 220 -0.6615  124.0167,123.0087,97.0295,95.0139, A R hE
79.0190,69.034 6
§ mEERFE CH0,  [M-HI 390089 3891087 251 0.6029 209.0455,183.0657,165.055 7, 147. 045 1 THREFE
T kAFRUC CHO,  [M-HI 169.0142  169.0144 2.5 -0.9076 125024 6,124,016 5,107.013 8, 97.029.5,81. 0346, F £
79.0189,69.034 6
& CHNO, M+HT* 280040 2681041 258 -0.2596  136.0618,119.0353 A AR it
9 RhFEEEY CH0,  M-H BLOGTT  BLOTI 279 -0.6950  213.9121,169.0143,124.0164 HEK REaA
A4
10 #F8-1-0-p-D- 55 CH0,  [M+CO0H]™ 4051391 4051404 304 -3.1150  359.1344,197.0819,179.071 3,122. 0372 SLIET N L
BRI
Il LBABABERISTE" CH0,  IH-H] 403,146 4031248 346 -0.531 195.0659,179.056 1 Ak MEREEE
1) FLRASAEFRY Cd0,  [H-H) 3801089 3801087 378 0.6029  227.0571,200.0455,191.0356,183.0663,165.055 6, &fkEE MhRESE
147.0453
13 6-0- galloplsuerose™ C,0.  DI-H 93,1199 4931205 381 -1.2305  33L0667,313.0567,169.0142,125. 024 4 HEK AR
A4
4 TARERATELE" CHO, -1 1970455 197.0456 383 -0.2705  123.0452 LREARR Y ARG
15 wEED® CH0,  [M4CO0H™  TL240  TL26T 387 -28047 685.2201,505. 154,343, 1023,341. 1100,323.0983, 4k FAREFA

263.0771,221..066.6,181. 0506,179. 056 0,161. 045 6,
§9.0244
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Continued Tab.1 Identification of chemical constituents in Qingre Liangxue Formula extract samples

. X R mlz y b} B . N
k5 (&30 MA O BTEA EFTvEETT (m;n) 10 BHEEY R A £
16 AR&S-0-HE8%E" CH0,  [M-H] 315.0122 315024 3.8 -0.7770  152.0115,108.0217 Y7 L4
1T #REHR" C0,  M-H] 4631093 4631098 3.92 - L.OIST  403.0879,373.0779,343.067 1,301,056 6,41.035 4, 44K BiEE

169, 0142,125. 0244
1§ ARFRERALFHASE CH0,  M-H] 4931199 4931205 404 -1.2305  331.0672,313.0567,169.014 2,125,044 5 MK kel
B
19 RLKE CHO,  [M-H] 53,0093 153.0195 413 - 10979 109.0297,108.0217,91.0189 LD AN T
4 R
0 mudanside A CH0,  [M-HT 100878 39.081 445 -0.8955  167.049 #EE biEE
U FRERLRRERAAAEELDS (M0, (M-H] 4611664 4611666 492 -0.3263  461.1703,315.1088, 135,045 2,85.009 5 A AR FRA £33
N REARYRY CHO,  [M-H] 17.044  137.044 496 01270 137.0249,119.0138 EEN:24 B
23 alloyl deshenzoy! paeoniflorin or isomer™ ~ C,H,0,  [M-H]" 51406 M08 527 -0.3252 S27.1407,497.1302,451. 1210 LR BiEx
U §-epioganicacid” C A0,  [M-H] V5097 V5099 532 -0.6129  213.0770,169.0869, 1510765, 119,034 8,113,044, %% TEEFE
89,044
5 kk CHL0,  N-H] 491195 4191198 567 -0.7175 4011078,357. 122,230,055 8,221, 0457, 195.066 2, @Rk EE
77,0556
DeNal™ 43071 431059 568 26945 263.0529,203.0527,185.0424
% HREEER CHO,  [M-H] 16,0401 163,001 575 -0.2000  119.0502,93.0343 BEALEEE ARt
L T CH0, [M-H BL19S  BLI9S 577 -0.6975  431.1232,251.0550,225.076.0,165. 055 § ajkEE EkEEE
2810 - acetyl scandoside™ CH0,  [M#Nal* 451071 4550158 580 28432 275.0524,249.0730,185.0424 ankEd BiEE
M AEEEY CoL0,  DUeNal® 5101473 5191472 596 0.1874  519.1473,381. 1159357095 8,323,073 2,219.0025, &% AR BiEx
185. 0420
0 ARAHERAGY CH,0,  [M+COOH]™  S4L1563  S4LIS64 5.9 -0.2241 495,151 1,477.1395,465. 1383,333.098 7 #% BiEE
3 k" G0, M-H] 6.1406 561378 600 5.029 5631617 QisEl
IS5 Lt Rl CH0,  [M-H] 30,0878 353082 614 11179 191.0561,135.0452 giEsd Lo
B o3-pAEEE CHO, DN+ 163,000 163.0389 616 0.4330 1170333, 1070490, 89.038 5 BRE itk
Mo RRRYY CH0, MR 3004 350001 624 0.782 1910562 #4 EE
¥ athARRY CHO, M-HI- L0146 91050 654 1257 247.047 5% ELES
b BFY CH0,  [M+H] #3.1468 4831471 661 -0.6209 4831468 Ak NG S
3 ARERALBA® G0,  [M4COOH] 5251614 5251614 6.6 -0.0684 167,035 4 133
B HEes G0, DieNal® 5031524 5030521 665 0.5619 5031519 A AR BiEE
+H] BLI04 L1027 6,66 0.4948 197.0810,179.0703,121.0647,105.0%3 5
DM+COOH]™ 551614 551614 915 -0.0684 449, 143,327, 1087,165.0556, 121,029 4
DE-HCl- 5151326 SISIR5 919 01213 4491433
KOS 8 il G0,  [M+COOH]™  §05.1552  S05.1567  6.97  -3.0052  293.088 5,233,066 6, 165.055 6,150.0324 #EE BEE
o FEBRRET G0, Nl 48301473 431471 698 0.4084  483.1452,317.0843 HEK BEE
4 ELEAAER CH,0,  M-H] VL4 3TL098S 721 -0.3503  249.0613,231.0306,121.0095 EY LR ThEEE£
0 6-0-p-HEBEFELLE GHO,  [M+COOH  687.2142 6872152 708 -1.4735  611.1968,593.1880,519. 174,489, 1617,470.1532, #% £FK BiEx
g 121095
IS CEAE R CH0,  DMeHT 119.0003  179.002 T3 03948 161.0595,133.0648,105.0699,79.04 1 HRR Lo
T e R CH0,  [M-H 4191559 4191556 7.4 0.5044 1210294 # Bk LR
45 REnEF G0, DieNal® 5031535 5030521 749 27417 503.1519,341.1000,219. 0630 #4 45
o HTAAERR CH0,  [M+H) 1790703 179.002 7.5 03948 133.0649,77.0384 aREE PO &
0 BARFE G0, M-H] 50614 5050614 750 -0.0684  449.1455,327. 108 5,177,055 3,165,055 6,121,095, AH HARK BiEE
1230452
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Continued Tab.1 Identification of chemical constituents in Qingre Liangxue Formula extract samples
#4 3T ML ORHE n: P EUTE LTS VY
Bl SAE (min)  (x107)
@8 g CHO,  [M+H] 1810495 181094 170 07473 163.0390,135. 0440, 107. 0490 LRE AR BE
9 5-0-hERRIRT CH0, [M-H 072 304 T -0.4754 179.049,161.0244,135.0452 EX Y8 S1E
50 sullruticoside B /D™ CH0,  [M-H 6ILI6IS 6111620 7.81  -0.3961 611 1622,445.0989,301.0573,283. 045.4,211.0250, 24 BEE
169. 0142, 165.0557,125.024 5
51 AHENEY CHO,  [M+H] 193.0495  193.0496 803 -0.3351 193.0499,178.0259,150.0312,137.0597,133.084, #% itk
105.0032
50 AhgED s CH0,  [M+COOH]™  $55.1708  $55.1719 613 -1.9239  479.1566,327. 1082,165.0356,151.0401 HEE B2
M+Nal* 530629 5331607 814 0.4640 5331625371109
53 sulluticoside A / € CH0,  [M-H 6ILI6IS 6111620  8.41  -0.3961 611, 1614,445.098 8,301.0572,169.014 2,165,055 6, 44k BEE
125,044
M hhEERAY CHO,  [M+H) 197170 1971072 851 01060 179.1077,161.0960,137.0603,135. 1168, 123. 1167, &% B
109. 0648
55 resacetophenone ™ GO, IM-H) ISLO40T  ISLO40T 867 -0.2158 135.0089 B BRE
56 RATEASSARATREABARS CO0, M-H- G3L1668 6311673 8.8  -0.7236  631.1669,613.1561,509. 129.0,491. 1197,463.1256, %% #FK B2
AL A 399,093,375, 0715,331.0676,313. 064,271, 0460,
241,035 0, 211,024 9, 169.013 9, 125.024 4,
121.096
51 LERAEFE CH0,  [M4COORT™ 671719 670721 928 -0.3020  491.1544,121.094 HAK B
5§ EPEST CHO,  [M-HI 11,0295 121,095 937 0.023 1210292 A AR EhBE
59 AHiEsT 0, [M+#COOH]™ 5071508 3071509 9.7 -0.1984  339.1083,121.0294 w4 BiEx
60 REs Co,  [M-HT 3009990 3009992 10.17 -0.6963  300.9989,257.0085,229.0141,01.0193,185.045 &% A e
61 16,3~ 4 -20,20- FLB - e~ CHNO, [M+H) 8964638  $96.4631 1L27 0.8097 8964620 EE LT} 33
2(0,8,5- 2% -3-8-3-0-
B-D-nhiHEk-(1-2)-p-
-k AERE-(1-6)-B-D-
LA EE S
62 cyclo hesaleucyl (orisoleucyl) ™ CHNO, [M+H] 679.5117  679.5110 1169 0.9716  679.5111,661.5009,435.336 6 #% Rk
6 FECRAAER T CHO,  [M+H] 167.0003 167.0002 125 04232 149.0599,122.068 1,121, 0647,110.036 3,106.0412, %% Ak BE
105. 044 8,84,959 6,78. 0463
6 RTRGHFLES AL CH0, [Nl 6071797 6071782 1270 24611 607.1777,485. 143 1,105,033 6 A BAE B2
65 AfRER/TY CHO, [M-H 6201876 6291879 1271 -0.5105 5531738 431. 134,413, 1247,165.055 6,121,095 44k B2
66 corchorfatty acid F© CH0,  [M-H NLATT LAY 1525 -0.6195 201 1340,171.1026,85.0096 Al Ans i
6 ARZ9RTE" CH0, MR MOA91 2190588 2124 10234 149.0236,121.085,57.0703 Al Lk
68 Des- 0 - methyllasiodiplodin C0,  [M4Na] NLIEI0 30LME08 2216 0.7651  149.7017 £3 B
E kR G 3 IR S AT ST A R
Note:* refers to the chemical constituents identified by comparison with the reference substance.
Na = CeH,,05 = C;HoO5 ] * (B R 8S F U Ml FRIFIE Fm/2179.070 3[M + H - CgHO5]* , #E— L IF IR &

WA B3 2k C L Hp00 B i m / 2 185. 042 O[M + Na —
C14Hy00 )+ BYRE 788 U AR I % 8 15 5L B SCik
(23 ], #EMZ Ak 22 B R B A AT 2451, L BT 1] Je mT g
Bﬁﬁ”ﬁ@@lm 2,

E38, fEIEE TR, KD 73 FlEm/ 2
481. 1704[M+HJ+ HRYETC R AL G AT RE Y
533 CosHyg0, 1L T 55K CgHgO5 TR U IR F 25

K135 T ZFEEim /2 105. 033 S[M +H - CHOs -
C3HgO, |~ BB B 88 U 5 2 F Uil ml B3 2k
CooHgO, TEim /2 121. 064 7 [M + H — C,H 0, * FIHE A
B AR B S B M OCEk(17,19,33 ] HEMNZ
2z B AT 25T, FLRTE ] B TT RER AR AR UL 3.
2.5.2 Bk

P IR S A2 B A7 32 28 DA R R F iR 2 Rk PR
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HHXSHHE 1 %
100 519.1473
80
60
40
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pathway analysis
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Fig. 6 Secondary mass spectrum of scopoletin and its cleavage

pathway analysis
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Fig.7 Secondary mass spectrum of ethyl benzoylformate and its

cleavage pathway analysis
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