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Identification of complex components of Shenbao Pian based on stepwise knock-
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Abstract: Objective To elucidate chemical constituents and provide references for the quality control of the extract of Shenbao Pian
based on the composition of 22 kinds of herbs from Shenbao Pian and its preparation process. Methods The fingerprints of extractum
1 and extractum 2 were established separately by UPLC. The components in the total extractum were compared and verified according
to the stepwise knock-in of extractum 1 and extractum 2. Meanwhile, UPLC-Q-TOF-MS was used to rapidly identify the compounds
in the extract of Shenbao Pian. Results A total of 21 chemical constituents (epimedin A, epimedin B, epimedin C, icariin,
echinacoside, verbascoside, psoralen, isopsoralen, and etc) from the total extractum were characterized based on UPLC. A total of 17
compounds (epimedin A, ginsenoside Rgi, ginsenoside Ro, and etc) in extractum 1, 58 compounds (echinacoside, verbascoside,
liquiritin, emodin, and etc) in extractum 2 and 82 chemical constituents (baohuoside I, ginsenoside Rb, glycyrrhizic acid, verbascoside,
and etc) in total extractum were identified using UPLC-Q-TOF-MS, covering 22 herbs in the prescription, including Yinyanghuo

(Epimedii Folium) flavonoid composition, ginsenosides composition, Zhiheshouwu (Polygoni Multiflori Radix Praeparata)
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anthraquinone composition, Huangqi (4stragali Radix) saponin composition, Roucongrong (Cistanches Herba) phenylethanolide

composition and Buguzhi (Psoraleae Fructus) coumarin composition. Conclusion This study introduces a comprehensive analysis

method for chemical ingredients in Shenbao Pian, and provide experimental foundation for the substance basis research and quality

control.

Key words: stepwise knock-in strategy; process engineering; Shenbao Pian; UPLC; UPLC-Q-TOF-MS; material basis; quality control;

epimedin; icariin; echinacoside; verbascoside; psoralen; ginsenoside; glycyrrhizin; emodin; baohuoside; glycyrrhizic acid
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F1 RE1HPUERSHEE (RHEBIEEME3)
Table 1 Components identification of extractum 1 (liquid chromatography conditions 3)
B8 wmin AT it B SRRk MSIMS () i
(mlz) (mlz) (X107
1145 CostuOr FHEE 3020422 303.0495 04 [MAH] - EEE
2 218 CuHisOs 8-C-prenylkaempferol 3541096 3551169 -0.7 [MFH]  299.054 9 [M+H—CeHs]' EES L
3236 CuHuOis ASEH Re' 946.548 1 991.5463 -2.0 [M+HCOO] 945.5412 [M—H]", 783.489 1 [M—H—Glc]" a5
4 236 CuHsOs ABEHRA 9465501 9915463 2.0 [M+HCOO] 945.541 8 [M—H]", 783 489 1 [M—H—Glc]" g5
5 238 CoHnOu ABEH Ry 8004915 8454897 -0.7 [M+HCOO]™ 6374317 [M—H—Gle] a5
6 238 CoHnOu ANBEH RS 8004915 8454897 -0.7 [M+HCOO] 637432 1 M—H—Glc]" g50510
7274 CuHsOw BT A" 8382967 8392997 20 [M+H]' 5311862 [M+H—Rha—Xyll", 369.133 1 [M+H—Rha—Xyl—Glc]", EFHI
313.070 5 [M+H—Rha—Xyl—Glc]*
§ 282 CxHyOy HETEH 808.2814 8092887 2.5 [M+H]" 5311862 [M+H—Rha—Xyl]",369.133 3 [M+H—Rha—Xyl—Glc]", EFFE1
313.070 7 [M+H—Rha—Xyl—Gle—C;Hs]*
9 290 CyHsiOw HiEE C 8222968 8233041 22 [M+H]T 5311863 [M+H—2Rha]", 369.133 | [M+H—2Rha—Glc]", EEEGM
313.070 7 [M+H—2Rha—Gle—C4Hs]
10 3.04 CxHyOs BEEH 6762376 6772449 09 [MAH] 531186 5S[M+H—Rha", 369.133 4 [M+H—Rha—Glc[", EEEGM
313.070 8 [M+H—Rha—Gle—CsHs]*
11361 CuyHonOn ABEH Rb 11086010 11535990 -2.0 [M+HCOO]" 945.542 8 [M—H]", 783.490 0 [M—H—Glc]" 5051
12 376 CsHoOn ABRH Ry SR 10785907 1123.3890 1.6 [M+HCOO] 945.542 8 [M—H—Xyl], 783.490 0 [M—H—Xyl—Gle]" g 50510
13 382 CyHiOw ABEH RO 9564974 9554902 -07 [M—H]" 7934380 [M—H—Gle] 5040
14390 CsHoOn ABEH R SR 10785910 11235890 -17  [MAHCOO] 945.542 8 [M—H—Xyl]", 783.490 0 [M—H—Xyl—Gle] g 50510
15 473 CuHxOu HEH B 0462262 6472335 0.1 [MAH]  369.133 5 [M+H—Rha—Xyl]", 313.070 5 [M+H—Rha—Xyl—CsHs]* {EFE14
16 479 CuHuOu REMEEEERTN 6602414 6592341 04 [M—H 366110 9[M—H—2Rha]", 351.087 4 [M—H—2Rha—CH], EFEH
323.092 5 [M—H—2Rha—CH;—COJ
17520 CyHyOnw EEHT 5141834 5151907 0.0 [M+H) 369133 0 [M+H—Rha", 313.070 5 [M—H—Rha—C:Hs]" EFEM
NI R IR L S, R
*confirmation by reference substance, same as below tables
*R2 REBUERSNEE (REEIERHGI)
Table 2 Components identification of total extractum (liquid chromatography conditions 3)
8w AT wan  en SRR MSVS () K
(mz)  (mlz) (X107)
I 145 CisHuOr HHHEE 302.0427 303.0496 03 [M+H]' - BEH
2 218 CuHisOs 8-C-prenylkaempferol 3541095 3551168 0.8 [M+H]"  299.055 0 [M+H—CaHs]* e U
3235 CuHnOns AZEH R 9465501 991.5465 -1.8  [M+HCOO]™ 783.490 0 [M—H—Gle]" e
4 237 CoHnOu ABEH RS 800.4917 8454899 0.5 [M+HCOO] 637.430 0 [M—H—Gle]" 450519
5 271 CyHsOp #EEE A" 838.298 0 839.3053 34 [M+H]" 531186 1 [M+H—Rha—Xyl[", 369.133 0 [M+H—Rha—Xyl—Glc]", fEEE 11
313.070 7 [M+H—Rha—Xyl—Gle]*
6 282 CxHsOn B E B’ 8082811 8092884 21 [M+H] 5311862 [M+H—Rha—Xyl]", 369.133 0 [M+H—Rha—Xyl—Glc]*, H¥7E1>14
313.070 5 [M+H—Rha—Xyl—Gle— C4Hs]*
7290 CxHsO Bl E C 8222970 8233042 23 [MAH" 531186 1 [M-+H—2Rha]", 369.133 0 [M+H—2Rha—Glc]", EEEN
313.070 5 [M+H—2Rha—Gle—CsHs]*
8 3.04 CuHaOis EEEH 6762379 677.2451 1.1 [M+H]" 5311866 [M+H—Rha]", 369.133 8 [M+H—Rha—Glc]*, LRI

313.070 8 [M+H—Rha—Glec—C4Hs]"
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)
B8 wmin 474 A BEE MR ORE ek MSIVS () i
(mlz) (mz) (X107
9 360 CsHnOn ABEH R 1108.6029 11535080 -2.8 [M+HCOO]™ 945.542 8 [M—H]", 783.491 0 [M—H—Gle]” 50519
10 375 CsHoOn ABEH Ry AR 10785924 1123.5890 -2.1  [M+HCOO] 945.539 9 [M—H—Xyl]" 501519
11 381 CysHOw ASEH Ro’ 9564971 9554898 -1.0 [M—H]" 7934377 [M—H~—Gle] 50519
12389 CsHoOn ABEH R AR 10785924 11235880 -2.3  [M+HCOO]™ 945.538 0 [M—H—Xyl]", 783.489 4 [M—H—Xyl—Gle] a5l
13 473 CoHxOu HEHB 6462063 6472336 0.1 [MAH]T 369133 0 [M+H—Rha=XylJ", 313.070 5 [M+H—Rha—Xyl—C4Hs]" HFE31
14 479 CoHoOis REEHZEENTL 6602426 6592342 08 [M—H]  366.1104[M—H—2Rha]", 351.086 | [M—H—2Rha—CH;", B
323.091 9 [M—H—2Rha—CH;—CO]
15 520 CyHOn FEHT 5141838 5150911 0.0 [MAH]  369.133 1 [M+H—Rhal", 313.070 6 [M—H—Rha—CaHs]* B

®3 RELUFERSNEE (RHEEERMT

Table 3 Components identification of extractum 2 (liquid chromatography conditions 4)

B SNl wE

K5 mmin - 4T3 e PHTE T MS/MS (miz) K
(mz)  (mz) (X109

I 055 Culs0s  2-ZBEALER 280423 2510304 10 [M+Na)* - KT

2057 CuHsOx TEH 8282772 8732710 -1.9  [M+HCOO]™ 689.213 5 [M—H—CyHi105]", 527.160 8 [M—H—CyHy105— CeHio0s]~ FthgI™ 11

3058 CoHMuOs  HERTHE 3841573 3830522 22 [M—H] 211183 [M—H—CoHsOs] i3

4059 CisHigOs ~ cnidimol A 2760998 2771028 42 [M+Nal* 242,055 3 [M—CHeQ]', 127.038 4 [M—CsHs0]* KT

5059 CuHaOn  AHHE 6662207 7112189 -12  [M+HCOO]" 527.160 7 [M—CsHOs]* Aty T

6 061 CHiuOs  o-DHEHE 180.0632 203.0524 -02 [M+Nal"  92.046 8 [M—CsHi0s]" Ba TR

7060 CollsOy  RERFERT 5201733 5190640 2.0 [M—H]"  503.171 1 [M—OHJ", 221118 3 [M—OH—CieHio0s]" bilss

§ 077 CHNO, RBHE 123.0320 1240384 -09 [M4HJ - A, T

9 080 CsHNs o 1350545 1360613 -0.5 [M+H" 1190352 [M—NH;]* 4H

10 080 CuHiNsOs it 2670964 2681037 -03 [MFH 136061 8 [M+H—Rib]", 119.035 2 [M-+H—Rib—NH;] Aty T

11 274 CiHuOs  cnideoside A 3681107 369.1152 28 [M+H]* - KT

12 407 CuHuOn  RRZT 7862582 7852505 04 [M—H]" 6232193 [M—H—caffeoyl]", 477.161 4 [M—H—caffeoyl —CeHioOus], AR,
161.024 4 [M—H—caffeoyl— CsHo0s—Gle—CsHs0r—H:0] Al

13 413 Cule0s  BERFHRWE 186.0317 1870380 -1.0 [M+H]J* - B BRT

4 413 GHsO;  AFER 1640473 1870380 14 [MANa]"  77.038 6 [M—CsHs0]f NEF

15 413 Culs0s  MEFNEE 2040423 2050493 0.2 [MAH]' - KT

16 413 CoHsOs 3 4-ZHIFER 180.0423 2030275 40 [M+Na]' - MEE G

17427 Culs0s  HERFHARWE 186.0317 187.0382 -08 [M+HJ* - B BRT

18 436 CuluOn  WWZEM-3-0-p-DAABE 481003 4490076 02 [M+H]" 329,065 6 [M+H—CiHsOs]', 300.062 8 [M+H—CiHs0s—CHO" B!

19 436 CouHuOn  HHESH 4481003 449.1076 -02 [MAH] 329065 7 [M+H—CiHsOdJ", 300062 8 M+H—CaHsQs—CHOT 7124

20 475 CoHuOn  KEZTEES-O-p-DAAMES 4321053 431126 -04 [MFH] 313,070 7 M+H—CaHsOu]7, 285.075 7 [M+H—CaHs04—COJ* G

2475 ColaoOis FHERMHE 5501684 5491612 02 [M—H[ 310056 1 [M—H—CoHyOr] HEE)

2 481 CyHyOy  tubuloside A 8082673 8272601 -15 [M—H]  300.027 6 [M—H—CxHzOu] WA

23 482 CoMuOn W3- 4 HRRERL T 4640955 4651030 03 [MHH  303.049 9 [M—CeHoOs]* N

2% 482 CuHnOy  HEFH 4181261 4171188 -03 [M—H[  161.0244 [M—H—CioHie0s" HRE)

25 482 CuHuOn  SIH 4640952 463.0880 -02 [M—H[ 300027 6 [M—H—CH10s]" HEW

2% 486 CoHnQy 2354-MBE-ELME2-0- 4061257 4051191 00 [M—H  243.0663 [M—H—Gle] G

DR &
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B8 AT ke n RMERE VIS (1) 8

() (mz) (X107)

27490 CisH  p-HERSE 2041862 271754 -16  [MANa]"  83.0855 [M—CoH]* MR
28 490 CyHyOs KREHBF 4983320 5372952 25 [MAK] 441.336 3 [M+H—CH:05)° s
29 493 CollyOis BRIERH 6242055 623.1983 0.0 [M—H] 161,024 4 [caffeic acid—H— Hx0]" A
30 524 CulaOis FEETRH 6242054 623.1981 0.0 [M—H] 161,024 4 [caffeic acid—H— Hx0]" A
31586 Cullsi0 AR 4143862 4533473 20 [MAK] 277.179 4 [M—CiaHr] Ak
3 598 CulluOy HFEEF 9064817 9514799 0.7 [MHHCOO] 773433 2 [M—H—CsHs04]" HEe
3604 CulluOy HFEEH I 9064813 9514795 L1 [M+HCOO] 773433 2 [M—H—CsHs04]" HEe
3641 Cillu0y BB 2802402 3032334 40 [MANa]' - ENE S5
35 685 CulluOis M EEH I 8904857 9354839 18 [MHHCOO] 757438 0 [M—H—CsHs04]" Ee
36 704 CieHu0s EEFHM 2840671 2850744 -13  [MFH] - AR
3781 Gl WAEMBIARME 1640473 1870384 18 [M+Na]' 131.049 1 M~HO,J" NER
3 781 Cutli0s HEMEE' 186.0311 187.0384 0.6 [M+H]" 131.048 1 [M+H-2CO]* AR
39 806 Culli0s FHHIEE 186.0311 187.0383 0.6 [M+H]" 1310479 [M+H-2CO]* AR
40 806 CoHsO; AFTURMILRMAE 1640473 1870383 18 [MANaT  77.0386 [M—CH:03]" NER
41 896 CaHusOs sericic acid 5043445 5033373 -05 [M—HJ 4853272 [M—~H-H0]" SETEH, BT
£ 896 CulluOs EHEREZER 2460892 269.0805 21 [MANa]' - KT
4910 CaHuOu EEEH I 7844604 8294586 -0.5 [M+HCOO]" - AR
4932 CoHaOr HER 8224058 8213959 -06 [M—HJ 351056 9 [M—H—CaoHesO]" HHED)
45 932 CaHuOs HHHTHR 4703396 4713463 0.6 [MFH] 453,336 3 [M+H—H0]", 435,325 8 [M+H—2H,0]* il
46 9.81 CuHsoOn agroastragaloside [V 988.5229 9875156 -14 [M—HJ 941,511 5 [M—H—CH:04] AR
47986 CuuOis HERH 1 8264702 8714684 -13  [M+HCOO]" - HER
48 1084 CigHs0r HEN 2522064 3112202 -6 [M+CH;C00] - Ra e
49 1087 CaHasOis HHIH 5941367 5931294 -0.7  [M—HJ - Ra e
50 1107 CisHi0s KEZE' 2700525 269.0452 03 M—HJ" - UEEES
SI1129 CibnOs SE-FR-RTE 281517 271445 01 [M—H] - B
52 1139 CoHeOn A SE-B-D-IMTA SR 7444802 7454875 -11  [M+H] 645.399 7 [M+H—CeH0]", 463.269 0 [M+H—CuHisOsF 47034

W2 TR
531151 CuHsi0s JIE=HE 6023971 6034068 24 [M+H] 259.169 3 [M+H—CHx05)* 5
541154 CiguOs PR ZFR_TTe 2781519 3011411 0.1 [MANa]' 149.023 3 [M—CsH0]* Ra TR
55 1157 CisHa0r VR 2842715 2830642 0.1 [M—H]" - RO B,

Eﬁ%[m—ll]

56 1160 CuHnOis agroastragaloside Il 828.4875 8204947 03 [MAH] 785,468 2 [M+H—CoH:0]", 741.442 0 [M+H—CoH:0—CH O] F B
57 1161 CaHeOu FHREEH IV 7844610 7854683 0.1 [MHH] 741442 0 [M+H-CoH,0] HEDY
58 1167 CoHu0; KRET 418.1992 4411879 05 [M+Na] - Tkf
Bk, BRONRE | PR RISy, AR W, 50% GRS BT IR R VE R . RN BE

MK E N 270 nm 5 203 nm, £F3H2E 2 R
FE . AMEIERER, R 254nm, R
X R SR 2 R B R o R e R SA L o
TREPESERE RO, KL, 2h%%
T K 50% MG 75% LG VA I CREVE N A S 1

I
=

Vel P aiAT 1Ak, BSL 1 FER] — ik a5 A X

BB LRI TR &

L5 B AR T A RS R, 2%
Vet 21 MR RNRE 1. 2 URARE#HAT 0T,
HIIRE 1. 2 BRI, IR E PR
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Fx4 2RBUEHSTHEE (RHEHEBIEEHE4)

Table 4 Components identification of total extractum (liquid chromatography conditions 4)

#5 win A e B SNE RE SIS 5
(mz)  (mk) (X107
I 058 CisHuO  HRFHE 5041690 5431321 0.0 [MHK] 3651049 [M—CeHuOs]* AR
2058 CistuOs HE=HE 5041690 5431321 0.0 [MFK] 3651049 [M—CeHuOs]* AR
3 058 CulloOn  AKHHE 6662224 7051856 0.6 [MFK]" 5271581 [M—CiHuOs)* AR
4059 CisHigOs  cnidimol A 7760998 2771025 46 [MAH]  127.038 4 [M4+H—CoHiQg]* BRF
5060 CHnOs oD fE 180.0634 2030513 -14 [M+Na*  163.059 3 [M—OH]* Baro
6 061 CHuNO, 170781 1180854 -09  [M+H]' - KEP, Wi
7060 GHNO, HFER 1370470 1380543 -0.7  [M+H]' - e
§ 064 CHu0s  2TH 1920632 1910559 -02 [M—HJ" - AN
9 064 CyMlOrs  tubuloside B 6502211 695242 49 [M+HCOO] $33.171 3 [M—CeHe0s] WA=
10080 CsHsNs &M 1350545 1360614 -04 [MFH  119.0347[M+H-NHg)* E:R
11 080 CooHisNsOy M 2670968 268.1037 03 [MAH]  136.061 4 [M+H—Rib)* AR
12 216 CilnOn  HRBFHE 3741208 3731135 05 [M—HJ" - L
13251 CilluOn  S-REETHE 3761365 3751292 0.5 [M—H]" - W=
14413 CuM; AR 1860313 187.0386 -04 [M+H] - AMREEI, gk 7R
15 407 CulOn  HREH' 7862582 785496 14 [M—H] 6232182 [M—H—caffeoyl]", 477.160 0 [M—H—caffeoyl—CsHuQs], PIAARY, #bh 0™
161.024 3 [M—H—caffeoyl—CeH1o04—Gle— CsHio0s—Hz0]

16 407 GHO: &R 1620317 163.0384 05 [MHH]"  145.0276 [M+H-HO]" e
17436 ColOn  WEB3-0pD-HEHE 480006 470930 03 [M—H  327.050 8 [M—H—CeHsOs]" KT, BRTRN
18 436 CufuOn  THAH 481006 4470930 -03 [M—H]  327.050 8 [M—H—CeHeQqJ YRR
19 474 CotOn  KEZPEES-0--D-FA MY 4321056 410978 0.6 [M—H 3110560 [M—H—CeHsOd], 283.060 6 [M—H—CaHsQs—CO" BT =21
20475 CouluOnw  KEHEH 821056 4331124 <06 [MAH 313070 8§ [M+H—CesOu]", 285.075 0 [M+H—-CeHs0:—CO[* P24
2475 OOy SEHEERIET 5501686 5491608 0.5 [M—H]  311.0560 [M—H—CoHis07] HHED)
20 476 ColuOn 3-FRKES-BEREE-T-0- 461213 471279 07 [MAH" 3130708 [M+H—CsHuOqJ*, 285.075 0 [M+H—CsHy0s—COJ*  # 0

p-D-H T
23 481 CyHyOn  tubuloside A 8282688 8272605 1.0 [M—H" 665228 I [M—H—CoHsOs]", 623.219 0 [M—H—CoHe0s—CaH:0  FIA ™
M4 480 CuHpOy T 4181264 417.0184 07 M-H 2550097 [M—H—Gl] e
25 482 CulwOn  FEH 4640955 463.0877 -05 [M—H]  300.0272 [M—H—CeHs:08], 161.024 2 [M—H—CeHus0s—CeHs]~ H I
26 485 ColuOy  2354-MERFKLH-0-p- 4061264 405.1186 -05 [M—H 243,066 1 [M—H—Glc] g G2

DR B
77 490 CaHuOs  PXHRF 4983345 5372956 -1 [MAK] 441340 7 [MAH—CH:05]f fas
8 493 ColOis EELRET 6242054 6231977 04 [M—H]" 4611650 [M—H—caffeoyl]", 161.024 3 [caffeicacid—H—H,0]  AAUAR, Huhgl ™o,

Al
9 524 CoHyOrs RESIEMH 6242054 €23.1973 09 [M-H]" 4611665 [M—H—caffeoyl], 161.0243 [caffeicacid—H—-HO[  RIAEL, At
Epre

0539 CisthoOe  o-FREERHE 260474 2870547 03 [MFH - CIEERS
31598 CuluOy HEEEH bIILFME 9004824 9514795 -11  [M+HCOO]™ 773433 2 [M—H—CsHeQs] fHe
32604 CulluOy HFEEH T 906.4824 9514801 0.6 [M+HCOO] 773433 5 [M—H—CsHsO]" e
33604 CuluOn MPFEEHF DRERME 9064824 9514801 -0.6 [M+HCOO]™ 773.433 5 [M—H—CsHe0q] e
3618 CoHu0s  4-RAE3-THEAER 2060942 207.1014 -0.1 [M=HJ" - e
35628 CalOis MR SO41371 5951444 0.0 [MAHH] - B
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F5 wmin AR st PR TR T MSIMS (mi2) K
(mz) () (X107

36 631 ColinOu ABEH Ry 8004922 8454899 0.5 [MHHCOO] 6374320 [M—H—Glc]" g1

37 643 CisHiuOs KARENE 81150 3011042 -04  [MENa] - LS

38 685 CultnOrs HFEETH b S 8904875 9354843 -14  [M+HCOO] 757436 5 [M—H—CsHsOq e

39 686 ColluOis BIERE A’ 8382967 8392995 -05 [MAH] 531186 1 [M+H-Rha—XylJ", 369.133 3 M4 H-Rha—  E2EEIHM
Xyl=Gle]", 313.070 7 [M+H—Rba—Xyl—Gle]

40 690 CulnOrs HFTEH M B 8904875 9354841 -17 [M+HCOO] 757435 1 [M—H—CsHgO e

41699 CoHaOss BER B 8082814 8092685 06 [MAH[  SILISGL[MFH—Rba—Xyl]",369.0333 [M+H-Rha— LM
Xyl=Gle]", 313.070 7 [M+H—Rha—Xyl~Gle—CeHs]

2704 CluOs KHZS-lE 2840677 2850749 08 [MFH] - T G

43710 CoHaOy HEREC 8200946 8233046 27 MHH 531,186 7 [M+H—2Rha’, 369.133 3 [M+H—2Rha—Glc,, ~ EEEI-M
313,070 8 [M+H—2Rha—Gle—CiHs]

M4 711 CubOn K E4TE 821056 4310975 08 [M-H 269,045 2 [M=H~Gle] B

45 714 CotOrs HIEERH M 9045032 9494976 37 [MHHCOO] 7574376 [M—H—CebsQy] #Ee

46727 CuMiOs HETATHESR A 3520947 3510867 -07  M—HJ 295,061 2 [M~H~—CaH:O[", 281.044 8 [M—H—CsH,0—CHy~ #hEfiE-2

41708 CoHnOs 2LZAEARE 3120634 3130102 05 [MAH] 298046 6 [MFH—CHgJ*, 270051 6 [MFH—-CHs—CO  lfTE BT

48 78 CuHuOrs EEEH 6762367 6772442 02 [MFH] 531.186 0 [M+H—Rhal", 369.133 0 [M+H-Rha—Gle];, £
313,070 5 [+ H~Rha—Gle—CiHe]*

9 781 CH0s  WETRIARNME 1640473 1870385 20 MENa® 720371 [M—CahOqf! NEE

0 806 CHs0y AT 1640473 1870386 21 [MENa*  13L048 5 [M—=HOy ANEE

51806 CoHeOs  HAMEME' 1960314 1870386 -03 [MAHf - it

52 828 CaHoOn ABEH R 11086029 1153591 20 [M+HCOOT 945,541 9 [M—H—Glc] -, 783.489 6 [M—H—2Clc] a5+

53 851 CuluOn ABEH RedILHMME 10785901 11233880 -23  [M+HCOO" - q%

54 855 CutiOy ABEH RO’ 9564981 9554894 14 [M—HJ 793438 3 [M—H—Glc] a5

55 871 CoHuOn ABEH R RN 10785902 1123.5880 -2.2  [M+HCOO] - a%

56 895 CiHnOs THFTE 2680729 2690802 -06  [MAH] - i

57 896 CaHusOs sericic acid 5043451 5033370 08 [M—H] 485,326 8 [M=H~Hq0]" BTN, 2HTH

58 910 CaluOu RERZHIV 7844604 8294586 -05  [MAHCOOT - i

59 910 CaHsOu FEZHE IVEARHME 844604 8294586 0.5 [MHHCOOT - i

60 925 CsHuOs AZEH R 9465491 9915473 -1 [M+HCOO] - a5+

61 931 CoHuOs 3p,160-—BHEEEMINM-ZHAUK 4103396 47113466 03 [MHH] 453336 4 [M+H-H0]" frge

6933 CollaOi HER §204038 8213961 -04 |M-H] 3510566 [M—H—CaHuOd] R

63 981 CoHuOx agroastragaloside IV 9885243 9875154 -17 [M-H 9415100 [M—H—CH:07]" RE

64986 CoHnOis AEEEI 8264711 8714693 04 [MEHCOOT - HER

65 991 CuHyOu 357=RE4-FAESRAGERES-0- 6602418 059346 01 [M-HJ 366.110 5 [M—=Gle=Xyl[", 351.086 0 [M—Gle—Xyl—CHyJ,  E£&(+1

o-L- R (1-0)0- R MM H 33,092 6 [M—Glo—Xyl—CHs—COJ

66 1049 CyHuOn TEHT 5141839 5150908 04  [MAH[ 369.133 0 [M+H—Rha]", 313070 5 [M+H-Rha—CeHg* ~ $E£ADM

671052 CuHisOs HEHMH A 3199 RLIT 05 M-Hf - HEE

68 10.80 CoHiOy FE)IE N 1901143 1931216 0.7 [M+H - IEs

69 1084 CigHn0y HHENEE 2500074 311213 -15 [MFCHCOO) - B

70 1102 CoHiQs A 5 T 3201036 32L108 -13  MHHf - A

711106 CotlnO REREH | 8684818 9134800 -03  [M+HCO0] - REX
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Sk 4

B wmin AT iy BEH M RE MS/MS (m2) K

(m/z) (mlz) (X107

72 11.08 CoHsOs 34-“FSEHEGER  180.0444 203.0336 2.2 [M+Na]* - WERP, JIE, NEE
73 11.07 CoHuO: HFEANE 190.0994 191.106 1  —0.6 [M+H]*  147.043 5 [M—CsH7]* ETE[R

74 11.08 CisHi40s FFEHITAK 270.0892 271.0963 —02 [M-+H]"  147.043 5 [M+H—CiHsOz]* KT

75 11.17 CiHi0: E-EA N 190.0994 191.1062 —0.4 [M-+H]"  119.084 5 [M—CsHs02]* ETE[

76 1120 C;HsO ik 108.0575 131.0484 1.7 [M+Na]" 77.037 3 [M—CHs0]* ANGCES

77 11.20 CisHi603 osthol 2441099 2451171 -0.1 [M+H]"  189.054 | [M+H—CsHs]*  HEFE T

78 11.28 CaHnO4 #MFFEWEHEIFEF 338.1515 339.1588  —0.3 [M+H]' - R

79 1130 CoHuNO: KRR 165.078 4 166.0856 —0.6 [M-+H]" - 1%

80 11.33 CaoHisOs #MEIEE MR B 352.0947 353.101 6  —0.4 [M-+H]"  203.033 1 [M+H—CoH10;]* FhfiE1-31

81 1141 CisHnO: B-fEMNGER 2341620 235.1686 —0.7 [M-+H]*  119.084 3 [M+H—CsHeOz]* Tk T

82 11.54 CiHnOs A “FHEE~TH: 278.1518 301.1409 —0.1 [M+Na]* 149.022 5 [M—CsH1:0]" WA TR0
“=” KA

“=” not detected

Jr. £ UPLC 73#rffat 1, F/H UPLC-Q-TOF-
MS X &R E PR BT E, BT AT T2
J53 53 AT S UPLC (i 2 7 At Rl I
AL, PAGasa A i) ORAE > BS BN H bR, XA
B AR AT 1 — AL

I HRE 1 EaEF I, KRE 1 En
WML E 14mine K2, EIRE 1 Az 17
MEER, Frillssr A 9 MEA A S5 IR T
XAFENVEE: EMFERAT TR E AT, 1R
ERERRNE 15 MeEY, Hd 7 MeaEmE
X EE R R E, MR 5IRE 1 %
SE G5 FHEAT EUAL, B 15 MR IERE 1
FiE], BRItk 15 MR BIRE 1.

FEIRE 2 hRE) 58 Me&Y, Hrb e Mb
HEME G O ERIA . RE 2 HR Il R s
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