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Identification of chemical constituents of modified Yupingfengsan formula
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ABSTRACT OBJECTIVE To identify the chemical constituents of the modified Yupingfengsan formula. METHODS UPLC-Q-
Exactive Orbitrap-MS technology was adopted. The separation was performed on Waters BEH Cis column with acetonitrile
(A)-0.1% formic acid solution (B) as mobile phase for gradient elution. The heating electrospray ionization was used for positive
and negative ion mode scanning. The scanning range was m/z 50-1 500, and the spray voltage was 2 kV (positive ion mode) and
1.5 kV (negative ion mode). The information of chemical constituents of modified Yupingfengsan formula was collected through
literature review to establish a database; the structure of the constituent was identified based on the above database, relevant
literature, and chromatography and mass spectrometry information of reference standards. RESULTS & CONCLUSIONS Totally
114 chemical constituents were identified from modified Yupingfengsan formula, including 31 flavonoids, 39 phenylpropanoids, 5
saponins, 8 terpenoids, 3 chromones, 3 curcuminoids, etc. Based on the comparison of reference standards, 8 constituents were
ultimately determined, including magnoflorine, calycosin, calycosin glycoside, cimifugin, 5-O-methylvisammioside, sec-O-
glucosylhamaudol, luteolin and mangiferin. These constituents mainly involved glycosylation cleavage, retro Diels-Alder
fragmentation, glycosylation loss, neutral molecule loss and other fragmentation pathways.

KEYWORDS modified Yupingfengsan formula; chemical constituents; flavonoids; phenylpropanoids; fragmentation pattern
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1 #F#
L1 EEH

AT P B AR A0 55 Thermo Vanquish % #8 =
SORAH 4351 . Thermo Q Exactive FoCus %Y UK #T- 57 Bt
P L 7 B3 B 43 PR I 15 (3£ [E Thermo Fisher Scien-
tific A w]) , XPR36 [ 11 73 Z —HL K F (i 1 Mettler
Toledo A 7 ) , KQ-400KDE 4 /5 Ty 3 42 68 75 I8 3 1 AL
(BT ES A FRA 7)), RES2A Bl 2% K # (L
U T AL A R FEAE/A ) , ALPHA 1-2 LDplus %5 £
SR IEAL (T Christ A ] ) o
1.2 #Am5iKH

KRRFR FHRE (5-0-F LA MIOR B 250
T ERS E AT BRI R R
AEE  THIRRZE 10 BE (HE5-23-591) A RFS-S00411804028
S-007-180427 . J-002-180731 , H-027-180426 , M-020-190219 ,
M-021-180926 , C-018-181216 . RFS-M03111808031 , RFS-
S00411804028, 4l EE 4R F 97%) ¥4 A B ARG 2+ B A=Y
BHEABRAT; L0 . RIS A (i5al, K 78I K .

WA R (R R, S H5121613) (kP AR
(77 28, 5 210800) \ E R (P~ g, it 5
210501) B RL(F=H PN 52y, b5 F0469223) FEAL (=1l
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2 Ak
2.1 BRATE
2.1.1  IRA N RS

HUTHIRR R A B8 S i i A TR L 5-0-
FEAEIT DR 2P B S TR R O
2EAEH AR E RTINS 2 10 pg, KRR, H 75%
RSSO F 25 81 10 mL A bR, 4850, 282022 pm
FLUEAEE T , A A5 i o BB R BE 1 2404 10 pug/mL
AR A X A S TR
2.1.2 KA A

FEEAL T EARBOGE 1 B K ERIS AAR AT T R
R RS AR SE IR A (3590 g), B T RIZZ S, I 10 £i%5 5
K ¥R 45 min JF R 1 h, A2V gELd ; 25 A 8 %
K, B 45 min, LAZPAR P8I s A I IR UE T, 8RR 46
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T—80 °C ¥ RA8 h )T, FHA TR T I 72 h, HIAF 7R Tk
(51 g TR TAEZ B b6.12 ), T—80°CT
PRAF . AEEFREL LR T R 1 g, A 75% H#E 20 mL
Wi, H () #8250 W, 4R 40 kHz) 4 P 45 min, T
4 °CF LA 13 000 r/min &5.C> 10 min, B 7, 42 0.22 pm
AL UERSEE L , RIAS A S VAT
22 @ik&H

DX Waters BEH Cis (50 mm X 2.1 mm, 1.7 wm) A (%
TR, DL (A)-0.1% F RV (B) M it sl AH A 546 82
YE W (0 min, 5%A; 0~10 min, 5%A—15%A; 10~18
min, 15%A—23%A ; 18~28 min, 23%A—31%A ; 28~40
min, 31%A—95%A ) ; Kl K 254 nm; AR A 40 °C;
4 0.5 mL/min; #EAEE A5 wl.
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K N FR e 6% 25 25 15 (heating electrospray ioniza-
tion, HESD) 7E 1F , £ 25 F#XF SE AT 4948, S Fl Ry
m/z 50~1 500; B P EE Ry 110 °C 5 B i 7 <l
400 °C; I 2 800 L/h; flf4 Ha 2k 20~60 V ; Mg
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AT S T 114 b oy A FR BB DS (31 RN, B AR L 260 B ,‘m#éﬁ?@lﬁl\%m#iﬁﬁﬁﬂ
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75 Hmn 3t Slmiz YRR BT A (e g K

118 FEF 1320089M-H]" 1140183,95.0237.85.0395,70.0284 CHNO, KI4%ER R RAR

1181 SET I8LOT08M—H] 113.0232,101.0230,89.0230,71.0124 CHOs TR i FHE

3181 ST 683.0119M+HCOOH—H]™  161.0448,131.0337,101.0230,85.0280 Cot Oy KBELIAMER Ak Bl {4

418 RET 989321 M—H] 325.1129,289.091 8. 271081 0,253.0705,163.060 0 CalOy R 2o AR

5188 EET 1TSHSSMH] 161.1089.1273022.70.065 8 CHNO, Ll R EEHPAR TE

6 197 EET 180864MH] 1052715,80471 6,58.0659 CHNO, g2} v il

718 ST 387143MHCOOH-H]  2810898,179.0553.89.02299 o0y Ko i KHE

§ 208 BT 195065 MHO-HT  1949052,1779045.1169272.99.624 1.91.065 1.83.6336,574281 CaHh0s AR KNEE Ml

9 215 SET 191018 M—H]" 129018 1,111.0074,870073 CHOs i AU R

10 216 FET 136061 MH] 119.0354,109.076 1,940405.,79.381 8 CHN; [ PRk eﬁg R

I 217 REF 243060M-H) 2377990,200.055 8,179.962.5,152.0343,110.023 4 CHNO, K BH% HEBDAR T

1219 EET 18084MH] 994554,72.0814,55.0550 CH,NO, iR SR %ﬁ

1321 FET 282084 3M-H] 2426752.185.153 0,153,040 8,110,035 3 Cal:NOs B /i B SO OA B T2

14 34 FET 268.1038MH] 137.0458,119.0354,92.049 CitiN©, fiet % i

15 36 FET 2521090MH] 235.1074,229.9294.218,0929.205.097 2,193,097 6,175,066 3,136,061 8 CiHiN0s R el e BH% i

16 375 i 3470984MHCOOH—H]™  191.0552.179.0340,161.0234,85.0282 05 a0 HHi% g

1739 & 169013 3M—H] 169.0133,126.0266,97.9299,83.0124,789578,69.033 2 CHO; HETH ANEE HEADAA

18 589 HET 1670339M—H 1520103123045, 1080203800252 CHO B fflgE AHRE

19593 EET 231533MH] 233.1388,187.9977,159.873 5, 145983 5,131,896 7 Cel0; AP I [ HpHA

N 703 HEF 271060 IM-H] 1170234,151.0343,119.0323,93.043 6 05 il R i

A 768 TFET 3BT 305.2144.,207.1045,195.103 4 Ctly0, §E iR T*

N80 HEF 350879M-H] 3348106,3068770,275.038 3,266,775 7,221.988 5, 1910352 Celli0y TR ARER WEBNADAR TE

B015 RET 49292MHCOOH—H]™  472237.285.1708.273.501 1,179,055 1,131.0342 G0 BAREA (2 HHA

U915 RETF 4932092MHCOOH-H]™  4472237.161.0447,101.6089,71.0124,590125 CathOs JEl-OBDIM I B T%
(1->6)BDIhmA A

%5941 SETF 203081 M-H]" 1929282,176.9330,142.065 0 CiHNO; 7R AL HETE

%1000 SET 65145 M-H] 355.6815.240.3269,221.1025, 161,044 5,126,023 099,043 7 Cf:0o PREMLLSRG Rk KHE

706 FEF 30L071 VT 286.0475.269.043 2,245,086 5.230.058 7, 153.013 8,134,036 2 il 05 EREZ s HE

B 1067 HEF 1B303M-H 1370032, 119.0126,108.0202,92918 5.81.033 1 65,0382 CHO, LR RNEE MR

9129 HEF 353.0879M-H] 349.2772,3232314,306.875 8,268,848 4,191,055 Citi0y SER AEE ERBNSDOR TE

019 FET 35087T9M-H] 301.0929.193.0499, 161,044 4, 140.043 1124015 1, 113023 2,101029.890230 €, H,0, 1T #EE BN

316 AT 315088 4MH] 297.0773.269.0654 CoH0, fEnE Bk i

R 16 AT 3141750M] 198.1109,254082 5,226.0878 ,181.065 4,162,055 4, 131049 6 CHNO; AZHH 2] % T

B0 FET 3530878M-H] 334808 6,261,890 1,248,993 1,234,894 2,191,055 3,179.0340 Citi0y R, AEE ERBNSDOR TE

M 1260 FET STO503MH] 271061 7.257.0450,245.044 8,203,034 0,191,033 8,163,039 1,139.039.0,127.0392  CH0, JIEEEB3 KNEE MR

3B GEF IT084M-H] 160.2383,149.023 2,133,028 2.,105.033 2,89.083 2 CHO, RHLE ANEE Bl

36 1331 FET 247096 T 229.5673.175.6052 Ctl 0 Kl ANEE BRAE

3 B3 fETF 1790401 136472, 134036 1,107.048 8 CHO: i AEE BPAR

B BY HET 15308M-H] 153.0182,109.082,91.0174,81.033 0 CHO, R ANEE

39 1391 EET 291086 MH] 2465275181699 1,153.6480,123.044 4 Cethi0s FIKE ANEE HH

40 14 IFEF 31697M 255.0770,2320800 CathNO, A2 TER A E3H

A 4T BET 289071 M-H] 147.0439,139.0389,119.049.4,105.0703,97.007 8 CH.0s %S K (i
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lmin ~ fR
Q1574 TET 0TIT4MH] 259,060 5,233,044 7,221,044 3,205,498 177,054 7,159,044 5 Cil0¢ ik fERE BN
81604 HET 1930498M-H] 185:4075,178.026 41638720, 158845 7, 1340362 o0y apin REE BN
4163 SET 6TI034M-H] 339.8675.,321.8571,303.8470,191.055 2,173,044 6 Citt0, PTAE TIR ANEE BN
651632 SET 3671034M-H] 367.1026,303.8470,193.049 8,191,055 2,175,039 5,137,021 9 CoHy0s 3OWHEERR REE BN
461649 IFET 287091 MH] 203.0334,159.0645, 147,048 6 CiOs SRR 2 HE
411 EET 285075 4MH] 269.0472,213.048,197.059.4, 185,059 6,157,064 9, 134,036 4,115,054 5 Cll0s EERHH R HE
811 EET 285075 4MHH] 270.0512,2540523,242.056 3,229,085 7,215,065 8,198,064 7,185.059.6 CiHi0s AW i HE
49 11 RET 49110 )MHHCOOH—H]™  283.0616,268.038 1,251.058 8,223.0280,137.318 4 Coll000 TERARARE g it
S0 14 FET 3010363M-H] 179.0042,151.0052,133.044 1,107.0193 i, fiE Bk Jifid
51178 FET 163,039 0M-H] 119.0489.91.0175.86.671 8 CHOs WEER ANEE R R
51809 TAT 538229 0MNH] 357.1345,342.110 6,311,186 5,161,044 4,151.038 7,1130229 CHs04 (IR BDIRAR APEE
187 FET 161033M-H] 161.0234,133.0283,123.0437,117.0329.95.048 7 CHO, TRIEZ ANEE HEME
S 1891 AT 1910341 M-H] 1770137 1480154,123.945 2, 104025397041 8 CatOy CRIETHEERTE ANEE WEAL
55189 FET 609.1464M—H] 4768528442796 1 413.1117,393.9203,300.028 4 [ KBEZ68CORERH AL Hi
561892 HET 609.1464M—H]" 609.1463,301.0345 CH,05 KT mmE HE
ST 1929 AT 409149 SMH] 308042 1385838 4,362,822 3,247,096 6 Cath0y FERHE-S AR B g
582035 EETF 475 4MH] 363795 1,291.1219,273.112.5,243.065 2,231,066 1,203,034 | Cols0y S-O-TUAEAE DR R REE Bk
592035 AT 291122 SM+H]) 291.1229.273.1124,258.089 1,243,065 3.,219.0654.201.033 8 CieHi0s JEERE ANER HE
60 2041 GEF 453140 SM+HCOOH-H]™  407.1348,395.348 1,276,229 1244211 2,227071 0 Cath:0, SETERTHTH ANEE BRAE
61 2097 BT 449108 2M+H] 287.0550,258.0523,231.065 1,213.0549, 183,028 7,165,018 4, 153018 3 o0y T BEAALRTT A HR it
6 2097 EET 49108 M+H] 4470934285399, 174991 1,151,003 0 CybOy ARHF HE Bl A
6 2098 IEET 287055 0+H] 209.0498,197.2794,157.0648,145.0649. 137,023 3,129,033 § CHi0y N R Hi
04 2118 BT 285075 4M+H] 283.0615,268.0378,239.034 6,211,039 3, 1840520 ol Wik% HR HiE
65 287 SETF SI9.874M-H]" 357.1345.311.186 5,216,080 5,159,093 a0, IRE4-OBDIET ANEL Bl
66 2090 IFET 135080 3MeH] 136,021 6,121.0889.109.065 1,95.049 5 81,033 8 CHO [pfiE AREE M
67 B0 GETF 283061 [M—H]" 283.0615,268.0378,240.043 3,239,034 5,211,039, 1840519 CiH0s WAZ-1HE R HE
68 24l GETF SISH96M-H]" 2870551 G0, 1, 5-ZImEERE T AEE BN
09 2345 GET 187096 7M—H]" 141.8671,125.0959,96.064 5 CHO, T°R RAEE  ARHE
0 B GET 137082M-H 1100236,93.033 1 CHO, HRAERR RS
1 B76 HEF 507147 MHCOOH—H]™  299.0562.2840343 Cath0y BT ik e
B GEF 1303M-H 137.0232,940365.,75.022.7,65.038 2 CHO, ki RO HE
M0 IET 387180 M) 2780918,262.0972,255.1048,233.095 6,203,086 1,188,083 3 CaH0, L il KNEE M
T U9 AT 43L1336MH] 322.8065,269.0809.253.049 5., 226.0624.213.091 0154026 2, 118,041 6 CaH:0, A wE HE
752504 IEET 195101 TMH) 136,047 8,123.043.0,108.052.7.95.055 8,889529 CyHil0y TERER T HE fi{id
T 2579 BT 47096 4MAH] 230547176467 CLO0, RN AREE BRAE
70612 FET 1386624 6)M] 648.1746,600404 6,528,321 7,352,671 6 CoHieOs FEREH D) ik fhA
B U6 TET 305100 MH] 321.5908,203.033 5,193,691 6,159,043 7,148,071 8,133,031 9,122,081 0, 19,0495, CH0 L GEAITEIES AWEE
91,0548
79291 [EEF 439159 SM+H] 3740740,277.108 7,259,096 9,230,056 7,217,049 7,205,049 6 Culluy WRTZG ANEE AHR
80 82 FGET ST4S4M-H] 339,868 8.,257.0818,237.3549,179.055 1 161,044 6,149,044 1,119.0336,101.03 0 CyHOsp eI fERE BN
81 847 AT 287055 IMH] 242.8541,215.0359,209.496,175.0392,149.023 8,133,028 4 CiH0c ABEZ HEE BN
8 2856 LR 59514 9M+H) 555.941 4,287,055 1,269.445 4. 147,044 1119049 4 Cat0s HH R 1 HE ¥k
8§ 810 FET 283061 M-H]" 283,061 4,268.0378,2400426 C0s REZH B ik
$4 201 FET 26900 M) 252427,219.8452,208.0523, 195,044 1,181,896 4,163.9198 Ci;0, iR L Hi
85 2930 FET 12695770]M+HCOOH—H]™ 12235715,901.5898,523.559 1,387.0530,225.0501,191.8489 CollOs FEREH D ik fhf
86 2968 AT 595145 V] 4733787448095 7,307,083 6,285,040 4 CutOss HRF HE HfE
§7 3021 FEF 12385507M) 119160151 193.6318,1 027494 6,548.572.4 CollyOs IR B 1t
88 3207 IEET 301070 8M+H] 2990563284032 7 Cit0¢ SRE(H)E R jig:d
89 033 EET 26900 ST 253.497,237.0548,213.01 2,197.060 0,181,065 5,118,041 7 0, Tl R i
90 346 EET 179070 3MH] 161,060 1,147,044 1,133.0650,119.0494,105.0703,91.0548 Cui0s IR R ANER
o 376 IEEF 301070 8MH] 2840328.252.8955,234.885 3,227,034 3,192.9282 0 ZE R HET%
9 B0 FET 287091 4MHH] 271.0606,247.388 1,203.0340,185.0248 05 iiiES AEE OHE
93 3316 FEF 35123 299.0925,275.090 1,231.0290 Colt0; ERTEE ANEE A
o RIS HET MISIAM-H] 630.3428.,390.1147,272.6129,236.57217,170.866 5 CsHi0ss KEEFBb ik i
95 BN HET 285201M-H] 2512006,233.1900,203.034 1,139,117 Cit0s AR AgE  AHE
9% B9 IFET 277180 0MH] 1370597,122.0362.81.0704 CoH0s 6 EE  TF
97 B FET 7SO 6MH] 207.0291,191.0340,175.039 0,147,044 CiH:0: B #NEE  AE
9 339 IET LIS M) 162.0313,145.0648.137.059.8,122.036 5,117,069 9.94.041 9 CH0, CARHE g TF
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&gxR1
9] i
ERARRE S AR kK R
9 053 HET §264714M] 715.6379.4540692,383.603 7.101.2529.89.085 4,77.6207 Cah0ss HEETT ik it
100 3427 FET 20709 5M+H] 146,036 5,128.0623,117.0339.,89.039 | CoHO, ST AREE BNGALE
100 3468 SET 269082 IM—H]" 267.0765.2540578,246.018 7,214062 6 C0, Gl KNEE BRI
102 3475 EET 271096 SVHH] 2540583225055 1,210,068 0,112.4248 Cett0, LSSlEY Y L HE
103 3497 [EET 4171908MH! 399.1811,381.1704,366.1470.,350.151 7.341.1376,328.1308,298.1199 Cols0r A2IEE AWEE R
104 3563 T 300107 VT 283280 8,245,044 7,233,044 6,218.021 1,189.0548 CotiOs R AEEOHE
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