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Abstract: Objective The UHPLC-Q-Exactive-Orbitrap-MS was developed for the identification of chemical constituents in
Xinmai'an. and an UHPLC-QTRAP-MS/MS method was also established for rapid and simultaneous determination of the content of
15 components in Xinmai'an. Methods ACQUITY UHPLC HSS T3 chromatography column (100 mm X 2.1 mm, 1.8 pm) was
used with 0.1% formic acid (A)-acetonitrile (B) as the mobile phase in gradient elution. The data were collected by heated
electrospray ion source (HESI) under positive and negative mode. Besides, Waters ACQUITY UPLC CSH Cis chromatography
column (100 mm X 2.1 mm, 1.7 pm) was used with 0.1% formic acid water (A)-acetonitrile (B) as mobile phase for gradient elution.

Multiple reaction monitoring (MRM) in positive and negative ion mode.by using electrospray ion source (ESI) was performed for
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quantitative analysis of 15 compounds in Xinmai'an. Results Based on the accurate mass measurements, mass fragmentation
patterns combined with comparison of reference or literature reports, a total of 109 major compounds including 31 triterpenoids
(mainly triterpene saponins), 25 flavonoids, 15 phenylpropanoids, 13 steroids, 9 monoterpenes, 7 quinones, and 9 other compounds
were tentatively identified and speculated. Besides, under the optimized MS/MS condition, the linearity ranges of ginsenoside Re,
ginsenoside Rgi, ginsenoside Rbi, ginsenoside Rbz, ginsenoside Re, ginsenoside Rd, danshensu, salvianolic acid B, tanshinone I,
cryptotanshinone, tanshinone Ila, calycosin glucoside, astragaloside IV, paeoniflorin, albiflorin, ophiopogonin D, and ruscogenin
were with good linearity (» > 0.995 8). The average recovery rate of 15 compounds in the samples were in the range of 91.8%—
106.5%, and the RSD range was from 1.9% to 4.5%. The RSD values of precision, stability and repeatability test were all less than
4.6%. Conclusion The results of this study clarified the chemical substance basis of Xinmai'an, and the method of
UHPLC-QTRAP-MS/MS had good repeatability, high specificity, stability and controllability, which could be used for quality
control of Xinmai'an.
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Fig. 1 TIC chromatograms of UHPLC-Q-Exactive-Orbitrap-MS of Xinmai'an

F1 LBRE. ABFEATHUAYHEERKEWEE
Table 1 Identification of chemical constituents from Xinmai'an in positive and negative ion mode
o R HipfE EME , RE . 5%

95 R/ HET R A i) i) t/min (X109 oA JAJ& it

Cl  floralginsenoside P ~ [M+HCOO]”  CsHwOx 11395849 1139.5859 627  0.878 1093.5831,961.5344, A% 8
637.433 4

C2  AZEHI [M+HCOO]”  CsHsoO1p 10055270 10055339 629 6862 959.5247,9112067, A% 8
797.467 2, 635.423 5

3 ABEHFs [M+HCOO]”  CyiHy013 8154793 8154824 636  3.801 769.4763,6374332, A& 8
475378 6

C4  ZHEFHN [M+HCOO]”  CuHu:019  1007.5427 1007.5471 650 4367 961.5404,799.4884, A% 8
637.4351,475.381 0

C5  AZEH Ry [M+HCOO]”  CyHnO1 8274793 8274833 671 4834 7814753,6194230 AZ 8

C6 =tBTFR [M+HCOO]”  CyHgoO1s 9775321 9775331  6.87 1023 931.5299,884.4435 A% 89
4753773

C1  ASEHII [M—H] CasHs200 9775320 9775331 687 1125 931.5299,884.4435 A% 8
769.469 5,475.3773

8  AZETRg [M+HCOO]”  CuoHnOu 8454809 8454929 692  3.548 799.4871,6374335 AZ 8
475.3804,391.284 5

C9  AZETRL [MH+HCOO]”  CsHoO3  1153.6010 11536111  6.93 8755 1107.5980,945.5447, A% &Il

783.491 3,459.382 9
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(ml2) (m/z) (X107 ik
C10  malonyl-ginsenoside Rbi  [M—H]” CsHoO2  1193.5954 1193.6013 699 4943  1149.6101,11075968, AZ 8
1089.589 7, 945.546 9
cll =tEHR M—H] CaHnO13 7694738  769.4763  7.08 3249  637.4332,4753798, A5 8,9
391.2879
C12  AZEH RoRb [M+HCOO]” CssHooO2 11235900 11235925 711 2225 1077.5885,9155390, A% 8,10
783.4929
CI3  malonyl-ginsenoside Re/Rby [M—H]~ CssHoOps  1163.5849 1163.5902  7.16 4555  1119.5989,1077.5990, A% 8
927.5287,783.490 7
Cl4 AZETRg [M+HCOO]” CuoHnO13 8294949 8294971 720 2652  783.4922,637.4359, A5 8, 10-
475.3799,391.285 7 11
Cls ABETRo [M—H]” CagHr019 9554903 9554937 727  3.558  793.4407,469.385 4, A% 8,10
4553535 11
Cl6  AZEH Ru/F [M+HCOO]™ CssHex0o 6834370 6834396 730  3.804  637.4351,554.2388, A% 810
475.380 7
Cl7 ABEIF ReRd [M+HCOO]™ CsHpOrs 991.5497 9915508  7.51  1.109  945.5452,783.491 4, AZ 8
621.438 8, 459.385 0
C18  malonyl-ginsenoside Re ~ [M—H]" Cs1Hs4021 1031.5427 1031.5432 753 0485  987.5560,945.545 1, AZ 8
927.5342, 621.444 0
C19 pseudoginsenoside Rsi  [M—H]” CsoH34019 987.5528 9875560 755 3240  945.5455,927.5345, AB 8
783.4902,621.436 5
C20  chikusetsusaponin [Va [M—H]" CaHe6014 7934374 793.4398 762 3.025  569.3862,455.354 0, AZ 8
329.6575
Q1 ABEFRf [M+HCOO0]” CuH20u4 8454809 8454937 171 4494 799.4870,637.4305, A% 8
475.3799.391.288 0
2 =t%fFe [M+HCOO]™ CyHsoOrr 961.5372 9615408 795 3744  915.5351,753.483 5, A% 8
621.4379,375.291 3
23 AZETR [M+HCOO]™ CqH7nO013 8204949 8294924 851 —3.014  783.4884,695.973 4, A% 8, 10-
621.4409 11
24 ABET Ry [M+HCOO]” C4H7O13 8294949 8294973 894 2893  783.4921,713.286 6, AZ 8,10-
621.4398,375.291 1 11
25 ABETRss [M+HCOO]” Ca4HnOu4 871.5055 871.5085 897 3442  825.5027,783.4919, AZ 8
765.481 6,621.4379
26 AZEHF [M—H] CaHnOn 7654789 7654808  10.11 2482 603.4255,490.1500, A% 8,10
383.149 5
27 FHHEE [M—H] CsHs03 151.0395 1510392  1.61 1986  133.0286,123.044 1, 1%
95.048 9, 81.033 4
€28 WHERR [M—H] CoH304 179.0344  179.0343 171 —0559  151.0391,135.044 1, % 12
117.033 3, 107.049 0
C29  WEREI AR [M—H] CisH209 311.0403 3110404 254 0322 179.034 3, 149.008 2, % 13
135.044 1
30 JRILZER [M—H] C7He04 153.0188  153.0184 425 -—2614  135.0077,118.5521, % 12
109.028 3, 92.000 1
C31  FigEme [M—H] CioH1004 193.0501 193.0501 446  0.000  178.026 4, 149.0599, % 14
134.036 3, 121.064 6,
(32 yunnaneic acid D M—H] CoHxO1 539.1190  539.1203 501 2411  4932319,341.0663, & 15

297.076 7,179.034 2
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A 579 =g >
4% e wER AR If;jf)ﬁ fj”/“f i (j‘l?) w R
(33 4ER [M—H] CrH2On  537.1033  537.1048 5.5 2793 493.1145,295.0614, F15 12
185.023 7,109.028 3
C34 B D [M—H] CoHisOo 4170822 417.0812 518  —2398 373.0932,197.0450, JI&Z 12
175.039 3, 135.043 9
C35 mkEEmM [M—H] CuHyO13 5211295 521.1305  5.25 1919 359.0770,323.0776, J1& 15
179.034 2, 161.023 5
C36  fHEIER B [M—H] CsHx016  717.1456  717.1469 5.64 1.813 537.1046,519.0938, f}& 12
493.116 0, 321.040 7
C37  REHR [M—H] CisHi60s 359.0767  359.0779 5.1 3342 197.0450,179.0342, 1% 12
161.023 6, 135.044 1
38 FHBiR A [M—H] CosHnOw 4931135 493.1147 574 2434 313.0721,295.0616, F1& 12
185.023 8,109.028 3
9 fASE [M—H] CoH 905 197.0450  197.0454 592 2030 179.0342,151.0388, fI5 12
135.044 1, 123.044 0
C40  JRLZHE [M—H] C7H603 137.0239  137.0233 596  —4379 93.0333,85.6497, Az 12
66.4759
C4l  3-O-FILSIIE B [M—H] CyHnOi 7311612 7311631 631 2599 551.1185,533.1095, fI5 12
353.067 3, 335.056 6
C42  HESHRE VH M—H] CsHuOn 5511189 551.1201 6.33 2177 519.0934,507.1297, & 15
353.067 1,321.040 8
Cc43 PRI F [M—H] Ci7H1406 313.0712  313.0722 636 3194 260.0824,225.0910, f}B 12
197.096 5
C44  FHEIER C [M—H] CaHuO10 4910978 491.099 0 6.50 2444 311.0567,293.0461, F1& 12
135.044 1
C45s WSS [M-+H]* CisH204 3151596 3151586  9.93  —3.173 297.1481,279.1377, % 12
251.1424,197.095 8
C46 FIBWT [M+H]* CisHi203 2770865 2770856 1022 —3.248 259.0752,249.0908, f}Z 12
221.096 4, 193.100 9
Cc41  BFSE [M+H]" CioH2003 2971491  297.1478 1030  —4375 279.1370,251.1429, f}B 12
209.095 9
C48 —EABHI [M+H] CisH1403 279.1021  279.1013 1033 —2.866 261.0906,233.0958, fI& 12
205.101 1, 169.064 5
C49  F&Hlls [M+H]" CioHis04 3111283 3111274 1042 —2.893 293.1175,267.1375, f1% 12
252.1140
C50 FIBHEAL" [M+H]* CioH1503 2951334 2951324 1071 3388 277.1216,249.1267, & 12
225.1272
Ccs1 - F&HE [M+H]" CisH20; 2831698 2831690  12.02  —2.825 265.1589,240.1141, f}B 12
223.1117,195.116 5
052 BEFEMHH b [M+H]* CoHnOn  447.1291  447.1285 512 —1342 285.0755,270.0522, &K  16-17
253.048 8, 137.023 3
C53  calycosin-7-O-gle-6"-0-  [M+H]" CsHuOi3 5330295 5331290 559  —0.938 285.0754,270.0518, K 16
malonate 253.049 1,137.022 8
(54 pratensein 7-O-glucoside  [M-+H]* CoHnOn  463.1240  463.1232 563  —1.727 421.6683,301.0704, ¥ 16
286.046 7,241,049 2
C55  calycosin-7-0-Gle-6"-0-  [M+H]" CuHOn  489.1397  489.1392 595  —1.022 457.7860,285.0755, K 16
acetate 270.052 0, 253.048 7
C56  TERIETE [M+H]* CxHn09 431.1342  431.1325 6.04  —3.943 325.0020,269.0807, &  16-17
254.0569,213.091 0
C57  pratensein-7-O-glucoside- [M+H]" CsHuOw  549.1244  549.1235 608  —1.639 463.1207,301.0703, K 16
6"-0-malonate 286.047 0, 184.073 2
058 TR [M+H]* CieH 1204 269.0814  269.0805 609  —3345 251.0701,223.0749, EE  16-17

205.064 0, 154.025 4
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C59 3-#E910-—FALEL M+HH] Ci7H160s 301.1076  301.1068 632  —2.657 269.0795,241.0862, #i& 16
iEhed 191.070 1, 167.070 2
60 72- I3 4 T HE M+H] Ci7H1s0s 3031232 30301224 643 —2.639 193.0858,167.0701, EE 17
KR 123.044 1,105.070 5
Col WM [M-+H]* CuHiOn 4651761 465.1761 646 0.000 303.1227,249.0769,  #iE 18
1670702, 123.044 2
€62 formononetin-7-O-Gle-6"- [M+H]* CosHuOn 5171346 517.1343 646 —0.580 499.3404,269.0806, & 16
O-malonate 254,057 4,137.022 3
C63  EERHE [M+H] CiHi0s 2850763 2850754 650  —3.057 270.0520,253.0493, HE 1617
225.054 1, 160.064 4
Co4  FHERF IV [M+H] CuHeO1s 7854687 7854709  6.88 2801 717.5015,623.4140,  #HE 13,19
455351 6, 143.106 5
C65  formononetin-7-0-Gle-6"- [M-+H]" CuHuOn 4731448 4731435 696  —2.748 4404911,269.0804,  #F 16
O-acetate 254.0572,170.584 1
C66  HEFF VI [M+HCOO]” CyHuO 9915114 9915146 7.15 3227 9455089,858.6519, EE 13,19
783.456 3, 630.674 6
C67  574-=FH3-BEHR M—H] Ci6H1206 299.0556  299.0565  7.30 3.009 284.0330,256.0370, FEE 17
H 227.0349,195.796 1
C68  ZBEHEETI [M+HCOO]” CyHuO1 9554903 9554933  7.90 3.140 697.5491,497.1150,  #HEK 13,18
435.113 6,321.083 4
C69 IR I [M+HCOO]” CsHnOis 8714691 8714717 832 2983 825.4659,7654469, K 1718
495.0350,412.2177
C70 EEEHI [M+HCOO]” CesHnOws 9134797 9134819 895 2408 867.4673,8254696, K 1718
179.054 9
C71  ERREIATYH [M+HCOO]” CigHuO10 4211346 4211353 1.08 1662 375.1302,345.1194, #4720
213.076 5, 195.065 7
€72 HAHE-1-08-D-EERHE  [M+HCOO]” CisHauOy 4051397 4051414 115 4196 359.1353,197.0813, #4520
179.070 6
73 JLRZE [M—H] Ci5H1406 289.0712  289.0723  3.84 3.805 245.0823,203.0710, KA 20-2
149.023 5, 109.028 4
C74 WETER M—H] C7He0s 169.0137  169.0135 386  —1.183 1250233,97.0282, KA 202
69.033 3
C75 BRTBAZH [M—H] CiHnOis 6311663 6311677 478 2218 509.1293,313.0571,  #% 2022
169.013 5, 121.028 4
C76  BIHATHH [M—H] CpHasOn 4951503 4951518 4.82 3.029 449.1476,327.1105,  #F* 202
165.054 8, 137.023 5
C77  AjEH" [M—H] CuHsOn 479.1553  479.1560  4.82 1461 449.1458,327.1091, #4202
1650549, 121.028 4
C78 WERTRLME [M—H] CoH100s 197.0450  197.0451  5.02 0.507 169.0135,125.0234,  #*] 20
111.007 6
C79 EAFRAAE [M—H] CuHsOx 7870994  787.1021  5.04 3430 635.0911,617.0794, &% 20
465.0677,169.013 5
C80  ATNEEH" [M+HCOO]” CxuHxOn 5251608  525.1621 522 2475 479.1559,449.1455, KA 20-22
327.108 8, 121.028 3
C81 1,23 4,6-penta-O-galloyl-p- [M—H]~ CaHnOx 9391104  939.1139 533 3727 769.0906,617.0800, % 23
D-glucose 447.058 2, 169.013 5
C82  AHBFEA AT [M—H] CxoHnOiz 5991765  599.1785  6.06 3338 581.1675,431.1351,  #HA 20-21
281.0672, 137.023 5
C83  A%HIG [M—H] Ci7H1506 3171025 317.1039  6.66 4415 273.1143,2480335, K45
168.005 6, 151.002 8
C84  BBTRTE [M—H] CsHsOs 183.0293  183.0293  6.73 0.000 168.0057,140.0107,  #% 21

127.002 8, 112.984 4
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C85 WRTMTH [M—H] Ci1H140s 2250763 2250769 675 2666 207.1022,181.1227,  #%
168.005 2

C86  AHEAZH M—H] C3Hx0n 583.1816  583.1800 690  —2744 553.1723,431.1355, A 202
165.054 8, 121.028 4

C87  ophiofurospiside F [M+HCOO]™ CssHrO020 9794750 9794668 529  —8372 9334725,7874150, HX 2324
607.349 4,445.297 7

€88  ophiofurospiside L [M+HCOO]” CsoHs202 10955223 10955245 536 2.008 1077.5135,8613519, #& 24
6273032, 467213 7

€89  ophiofurospiside I [M—H] CsiHsO 10795274 10795310 556 3335 9174770,7714203,  #%& 2324
5913562

€90  ophiofurospiside K M—H] CsiHs:Ox  1063.5325 1063.5356 599 2915 901.4834,7554314, & 2324
5933710

C91  FREF AR A [M+HCOO]™ Ci9His0s 387.1080  387.1089  7.19 2325 341.1092,3204753, HX 23,25
179.034 2, 135.044 1, 26

92 FHABHR [M+HCOO]™ C3HpOrs 8154065 8154092 758 3311 769.4034,6233440, EHX 25
443281 4

C93  FHAUM F [M—H] CaoH207 3731287 373.1296 795 2412 358.1056,254.0427, E& 23
183.065 6, 168.041 9

(94 14-hydroxy sprengerinin C [M+HCOO]™ CxHzO17 9154590 9154620 8.00 3277 869.4558,7374133, EX 23
591353 1

€95 BEmEHEL [M-+H]* CyHy04 4313161 4313149 836 —2.782 413.3040,3952933, H&X
346.646 9, 269.189 4

96 HEELHN B [M+HCOO]™ CisHis0s 3711131 3711140 877 2425 356.0906,341.0671, FX 23
297.076 0, 161.023 4

€97  FATEIH A [M—H] CisHi606 327.0869  327.0878 879 2752 312.0646,236.0328, E& 2526
191.0343,123.043 8

(98 ANl E [M—H] CioH2007 3501131 359.1140  8.82 2506 344.0905,169.0498,  EX 2526
154.026 1

€99  deacetyl ophiopojaponin A [M+HCOO]™ CasHrn01s 9574695 9574706  9.05 1149 911.4662,869.4556, #%& 23
851444 5,737.413 8

C100 FAEHD [M+HCOO]™ CasHyO16 899.4640 8994668 921 3113 853.4604,835.4435,  E& 24
7214179, 575358 6

C101 FA&3kh B [M—H] CisHis0s 3131076  313.1086  9.63 3194 224.0330,192.0421, F&
164.046 7, 135.007 4

C102 HEFZLAHE A [M—H] CioH1606 339.0869  339.0878 984 2654 311.0930,217.0499, HEX 23,25
179.034 3

C103 HFXEHPAQ [M-++HCOO]™ C4HnOr 9414746 9414777 995 3293 8954717,8534608, E& 24
7214178

Cl04 HFXETFB [M+HCOO]” C3HgOn 7674218 7674229  10.02 1433 7214183,5753633, £& 24
424.0279

Cl105 HLXRHEC [M+HCOO]™ Ca4HrO1s 9314539 9314484 1002 —5.905 8534607,7214230, H&X 24
648.563 8

C106 FIEFLH I B [M—H] C19H200s 327.1242 3271232 1035 3.057 238.0478,206058 1,  EHE& 23,25
178.0629, 165.054 8 26

C107 FA3khi D [M—H] CaoHis07 369.0974  369.0983 1046 2438 342.1070,219.0295, %
191.034 2, 164.010 1

Cl108 HFAETFA [M+HCOO]” CaiHgO13 809.4323 8094340 1038l 2100 763.4286,7214183,  EHX 23
6853973, 5753543

C109 FAHNEH C [M—H] CisHi607 355.0818  355.0828 1122 2816 327.0883,307.0627, F%&

193.013 6, 164.047 4

"2 R i SR E AL 2 R

* Chemical composition verified by reference
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2.2 UHPLC-QTRAP-MS/MS & &l 2

22.1 UHPLC 7 #r %1 i My Waters
ACQUITY UPLC CSH Cis (100 mmX2.1 mm, 1.7
pm); AEE 35 °C, AR 0.3 mL/min; JisHAH
N 0.1% R AKIER (A -ZFEWI (B), Felikh
f#: 0~0.3 min, 50% B; 0.3~1.2min, 50%~95%
B; 1.2~3.0 min, 95% B; 3.0~3.1 min, 95%~50%
B; 3.1~4.0 min, 50% B; #FEE 3 ul.

222 JRIGFKM EBIEETIE (BSD, HdERE
PN 2 SN W MR A 2K T 38 ] B A0

WEEHLE: 5500V (+), 4500V (=); FALEE
500.0 ‘C; KA 137.9 kPa; Wi%E <. 206.84 kPa;
HENINAASR: 206.84 kPa; EEHE: 60.0V; A7
B ke 10.0V; HIZHE: 250V, {F BRSNS
e WK 2.0 17 FLEP1 MRM B3 B LA 2.
223 AEKEERIHEE BUOBKE T E L 50.0
mg, FEERE, BT 10 mL BO0EH, A 75%
FEE 5.0 mL, A A 30 min, 4, 10 000 r/min
TEC 10 min, B EIEWGET 0.22 pm FRFLIERE,

HUUEW, LA R & P B G Re e 7 2 IR N,

® 2 1I5MULAYINSREENERER
Table 2 MRM information of 15 analytes

By tr/min EERL SN BTXE (m/z) M R B /eV
ANZBH Re 0.35 ESI” 945.6/637.4 -56
ANZEH Ra 0.36 ESI” 845.5/799.7 -34
ANZ 1 Rb 0.37 ESI 1 107.7/945.5 -58
ANZREH Rd 0.41 ESI” 945.6/621.6 -58
VEEF 0.40 ESI 197.0/135.0 24
FHBHER B 0.78 ESI® 717.3/320.7 -25
FZ0H 1 1.40 ESI" 277.0/193.1 28
K ft 2 1.42 ESI 297.1/254.0 20
FHZ0 1A 1.59 ESI* 295.1/262.0 21
B R e B R A R 0.38 ESI 447.2/285.1 35
i UiRES 0.44 ESI 785.4/143.1 81
AT 0.38 ESI* 525.1/449.3 25
AjL N 0.38 ESI 481.0/197.0 15
FABHD 0.83 ESI™ 853.4/721.4 —41
G BT 1.61 ESI* 431.5/287.3 24

F 50% FH LS AIFEFE 104 1004 1000, 10 000 £,
B g B T VAR
2.2.4 GRSV A A

(D XHEAE IR & BRI B
Re. ANZRT Rgin ASEH Rb. AZE1F Rd.
P2, FHOIE B P15 1. BRSSP Ua.
BRI AN . WK, A, ATZNEE
1. ZAEH D S o i S EE TR
W I SRR AR, R 1.00 mg/mL
(X HE s AT TR

(2) TRA XTI R ) £ . RS 15
X RE A, TREFRRE, BCH A NS 2 Re (10.0
ug/mL). AZEH Rg (10.0 pg/mL). ASEH
Rb; (10.0 pg/mL). AZREH Rby (10.0 pg/mL).

AZ B Re (10.0 pg/mL). ASEFH Rd (10.0
ug/mL). fFZ2 %% (10.0 pg/mL). FFHHEE B (10.0
pg/mL). FFZEA T (1.00 pg/mL). FESFZER (0.200
pg/mL) FFSH s (0.400 pg/mL). &8 5 2
HIMET (0.200 pg/mL). FEHFF (2.00 pg/mL).
AJZ5T (1.00 pg/mL) AjZGNEEEF (1.00 pg/mL)
FXBAF D (0.400 pg/mL). Sl BEHIT (0.080
ug/mL) MREVER, F 50%F BRI RS — R
HIVR A FR A
225 JjUREEEER

(1) BEMEHEE: 55 RO k2 A SV
TR T R I VR DA B LS 3 ul, 4% “2.2.17
A €222 TUR FAFSEATRON, Ok E WA 2. SE
WEEREY, SEMATEE RTTH, HiEE



Al B! C A 2 B 2‘ C
fﬁ(\).% 0.36 37 ‘b-37
\ |
) L L I
3 3 4 4
037 0.37 @_41 #
/I\ | |
| | i i\
): /'\ ~ /‘ .\
5 5 6 6
l0.40 ﬁOAO fﬁ\w 79
| { b
“ | i \
8 N\ A b e . .
7 7 8 8
/P40 pao ﬂl 0 \1 )
|
| |
| I L L
9 9 10 10
/ 59 59 | 0.39
f-l !
|
| | I
11 11 12 12
[.45 ﬁ45 ’?.38 (f[\S‘)
— v e
13 13 14 14
({\'38 /?39 P& 84
/‘ | |
/I.\L U\ _ é‘ K jl;,\\,v-.\
051.0 152025 051.01.52.025 0510152025
15 15 t/min
ﬁ.él 61
. .
A\ } Al ) L o o
0510152025 0510152025 0510152025

t/min
I-AZ 2 Re 2-AZEH Ry 3-AZEH R 4ASEHERD 52K MR B 77281 8K 9-M3H I, 10-BE
FOEA AR ISP 24T 3AT BT 14-ELRH D 1B EHT
1-ginsenoside Re 2-ginsenoside Rg; 3-ginsenoside Rb; 4-ginsenoside Rd 5-danshensu 6-salvianolic acid B 7-tanshinone I 8-cryptotanshinone

9-tanshinone I,  10-calycosin glucoside 11-astragaloside IV 12-paeoniflorin  13-albiflorin  14-ophiopogonin D  15-ruscogenin

2 RAXMBERR A, #HilEER B) MZEXREER (O B MRM &iLE
Fig.2 MRM chromatograms of mixed standard solutions (A), text solution (B), and blank solution (C)

JEE R4f. Bl EEsR .
(2) LMVl KoE BIR S Fes R “2.2.47 (3) HEMHEL: & “2.2.37 WUFITEFATHI

TN VR B0 RS IR, ) 50% B IEAT IR MR, 4% 6 LBk ol i i, #%“2.2.17 M “2.2.27 T
S RNVR A R VA TROR FE Y 1/2041/25.1/5041/100. "N UHPLC-QTRAP-MS/MS 2144, Fitif7 24 H
1/200. 1/500+ 1/1000. 1/2000 {51 RYNEEXTRES  ArAENZR . 100G AT NAR, ARHEARAE I 2715
W, RS RANRA GBI, 1% “2.2.17 1 15 Rl & B K RSD 1A 1.5%~4.4%. 45
“2.2.27 Wi F ] UHPLC-QTRAP-MS/MS 445,  BEW, HEEMRKIES MR,

DA 6T BRI B AL AR (X0, I TR AL (4) KR B, P RREIRE R
b (YD, X ERB AT IR, 455K 15 EXF IR, A 2217 K “2227 TRy
NE BRI R N RLF (R 3D, 760 Wil e sadirt 6 Ik, idsUgmARmMAE. it
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Table 3 Results of regression equations and linear ranges

HEY E)EppE LT Fl/(ng-mL ™) r
ANZRBH Re ¥Y=233.00 X—6.36 5.00~500.00 0.998 6
ANZRBH R Y=6.98 X 10 X—326.00 5.00~500.00 0.999 2
ANZE1F Rby Y=181.00 X—475.00 5.00~500.00 0.997 6
ANZREH Rd ¥Y=279.00 X—211.00 5.00~500.00 0.9979
VEEF Y=173.00 X+841.00 5.00~500.00 0.998 5
FHOE B Y=219.00 X-+75.80 5.00~500.00 0.999 5
FHZ 1 Y=3.59X10*X+4.51 X103 0.50~50.00 0.999 1
Fart 2 Y=426X10° X+1.17X10} 0.10~10.00 0.997 4
FHZ 11a Y=17.25X10*X+486.00 0.20~20.00 0.997 1
6 5 S v T A Y=5.47X10*X+2.78 X103 0.10~10.00 0.998 0
HWIKFHE Y=3.70 X103 X—75.40 1.00~100.00 0.997 8
AJUIH Y=1.73X10*X—1.50 X 10 0.50~50.00 0.999 6
AT AR Y=7.06 X103 X+304 0.50~50.00 0.996 7
FABHED Y=4.25X10>X—69.60 0.20~20.00 0.998 6
G I Y=2.16X10*X+288.00 0.04~4.00 0.995 8

15 PP R o VTR RSD {H, 5 H WA %
B o ESAAE 3 d, THE T SR T R A 3L RSD
18, VE 9732 H AL RS 35 B . 45 5 15 Rk &0 H i
H 452 % RSD /N T 4.6%.

(5) INFEREMRH%E: B 25 mg CLAI & =IO
fikZTEH (S 6141, KEFRE, MASH @
B BRAr BAE PR A B ST, % “2.2.37 T
IR IS BRI AR A, B R R
“2.2.17 A1 92227 TR & MRS ERE S, F
R4 HEEAT bR & S e B & &, 15
A8 B RST FA EI R 23 5 103.4% 106.5%
105.1%- 94.8%- 95.3%- 102.5%- 103.1%. 103.8%-
97.6%- 93.5%- 94.9%. 92.6%- 91.8%- 94.7%- 94.4%,
RSD 153 515 3.5% 4.3%- 3.2%- 3.4%. 3.7%-
2.7% 2.5% 1.9%. 3.6%. 2.7%. 4.5%. 3.7%-
3.8% 4.1%- 2.8%. Z5H 15 MEEWIIINFE EL
FN 91.8%~107.8%, RSD 1H/NT 4.5%, W%
AR P A KR

(6) FRmEMHE: &M “2.2.37 TUN ikl
BRI 7E 4 CTCE 0.4.8.24h 5, #%42.2.17
A1 €2.2.27 TR 7385 15 Rl /b4 5E , 103k
MR N AE, 15 RSD AN 1.5%~4.6%.

22,6 FEAEENE  EURFIEES, % 92237

T 7 iEf & w47 “2.2.17 i 2227
TR 750 FEE S AR o ), 25 SRR 4.
3 g
3.1 UBKEH UHPLC-Q-Exactive-Orbitrap-MS
E M

A Bt 5 B X K M UHPLC-Q-Exactive-
Orbitrap-MS 52 AR Coflik 22 HH AL 5 B 3 12E 47 4347 5 [R]
IR IE. s T 2 B, EdgmuERn
A, BN AT A 8 O ik 22 1) E AT Ly . Ho,
TR IR, B BT AR R, =i
BE. RNRBNEEN S T AR
MR BRI A WAE I B N A RR B e
TEA B TR N R A 55 . SEBL T Ok 109
MEEDRIPUEFHR, Pl A a1
3T 31N =mESE, 25 AMEER. 15 MR ER.
13 AN 9 ARG, 7 MRS, 9 DMLk E
W, 9 ik 2 H A 2 10 1R R 1 AT it — M
PR 3BT 75 0 k22 J5 BN ML SE 56 B 57 1
KB & B L T IR B
3.2 UHPLC-QTRAP-MS/MS & ENE
3.2.10 R T RRERE OBk R B R
BRI, KA AR B ARSI A e R
FEAR K N TR, BT 2 H S ER
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Table 4 Content of 15 analytes in Xinmai'an

JiUR > 8U(mg g ")

5%y
21041401 21041402 21041403
ANZRBH Re 0.367 0+0.036 3 0.378 0+0.020 6 0.3620£0.032 5
ANZ B R 0.727 0+0.063 9 0.734040.072 8 0.704 0+0.056 3
ANZE1F Rby 0.5330+0.0350 0.522 01+0.028 1 0.548 0+0.012 8
ANZREH Rd 0.232 0%0.020 2 0.225040.016 9 0.234 0£0.038 7
VAE 9.610 0-0.844 0 9.890 0+0.711 0 9.430 0£0.754 0
FHER R B 42.700 0+2.810 0 41.800 0+2.610 0 43.500 0+£2.250 0
FHZW 1 2.440 0+0.285 0 2.5300£0.2130 2.570 0£0.304 0
FHZ 11a 5.300 040.465 3 52740405438 54130404876
(SR ] 3.92004+0.453 0 4.130010.429 0 4.050 0+0.334 0
6 5 S v T A 0.3870£0.025 5 0.3830£0.020 6 0.398 00.023 8
T 0.071 3£0.003 9 0.072 7+0.002 7 0.069 5+0.003 5
AJUIH 6.0100+0.493 0 6.12004+0.732 0 5.880 01+0.6450
AT AR 0.1470£0.011 2 0.149 0£0.009 4 0.142 0£0.009 9
FXBHED 0.012 3+0.001 2 0.012340.001 1 0.012 60.001 0
=S P 0.002 8£0.000 2 0.002 840.000 2 0.002 7£0.000 2

IX, FETHOR, B+ 7kt #s, UL MRM
77 AT E , ] DU S AR R T4, L JE
5, ATHERA T KRR I E A B R L
Jik 22 Fr ) JR B A ) KT
322 miSFARRL Okt 15 Rk e s
RSB, ARl T AR S (F
B CIEFN7KD KA IAS R s T CRR IR I 218D,
*%ﬁ%mﬁomﬁ%mﬁmaﬁﬁﬁﬁﬂﬁﬁ
ATRRBEGEINL, 15 PR sy () i I I T 47, i B A AR
E,ﬁmwmﬁ,ﬂﬁﬁm¥%o
323 fEMMERGRERE T AP CRH
UHPLC-Q-Exactive-Orbitrap-MS F{ AR KO ik %45 7
BATROR T, IR E] 109 M Rsrs XL
BRI B O ik 22 v 32 BRI BE S R S A R, o0 K
ZhEAREEACMERFERBBS, WAS
B Rbin AZREAF Rgs WEHE. FFSEL.
FHOR B\ AT AN B A& B D F5E02734;
(FREZGHL) 2020 RIS & R 245 B4 Fa Fm 1t
gye gE b, PR 1S N 5 M AMRARR LS
eI )0 % (B =t T
32 G EMES RSN XKW ARKXH
UHPLC-QTRAP-MS/MS F ARG O ik &2 2 F6 b il

S e e AT, R — 0 3 BRI e Y )
2 3 L i R S B AR, RS RN 25 BTN
LB = B 2 N, R R R R B
X AR E, A EE ST IR AL O ik 22 57 2 b v S AL R
AR o
33 g

A 525635 Fl UHPLC-Q-Exactive-Orbitrap-MS 4%
ARAF Ok AT T AT RGN, Nk — DT
Ok 22 A TH PR I 7T 2900 % 2 A VeV B 43t
TV P . @2 UHPLC-QTRAP-MS/MS
BB E FVEATAE 4 min P [EJEIUE O ik 22 H 15 Ff
JRAYy, AZITIERE AL BT AT AR R
s AL R, HEME, ST
ik 2 () Joit B 42 i) B2 J B 7 B R

RBFR FIAEHAFE ARG EF SR

SE LK
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