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Abstract: Objective To recognize the chemical profile of Qishen Yiqi Dropping Pills (QYDP) comprehensively, systematically and
rapidly; ultra high performance liquid chromatography-quadrupole/orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap
HRMS) was employed to identify the main chemical composition of this preparation. Methods A gradient elution for separation was
achieved through ACQUITY UPLC® BEH Cg column (100 mm x 2.1 mm, 1.7 um) with acetonitrile-water (containing 0.1% formic
acid) as the mobile phase. Then, the novel Q-Orbitrap MS technology was employed to detect the information of accurate mass and

multistage fragment ions. Chemical constituents were characterized by comparing their relative retention time and mass data with
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that of the reference substance, meanwhile the reference literature, Mass Bank database, and Chemical Book network database were

also consulted. Results A total of 53 ingredients were finally identified in this study, including 14 organic acids, 10 flavones, 10

authraquinones, 2 saponins, 7 amino acids, and 10 others. Conclusion An efficient method was established in this work to identify the

main chemical ingredients of QYDP rapidly and accurately; Meanwhile, this research will lay a scientific foundation for the further

research on pharmacodynamic material basis, quality control, and clinical application of this medicine.

Key words: Qishen Yiqi Dropping Pills; UHPLC-Q-Orbitrap HRMS; flavonoid; quinones; saponins

KSHAMARHER. 15, ZLMEFEEL 4
Frp M R R 2R IFE S N, SR T 242
B o RO A 1 T RO AU, e 2if 4
HL SOREEAYIALS . %25 4 BRZGMIKIR
“HLOBEL S 7 EAAFE PR S IR 15 i
g, ArRIEmZ TRk, BRZHHAR L R B, S
AR ALRENS B B SGE DR S i MR R4,
I I B AR FE v 9 R0 G B R Tt
W AR A5 R, IR AR 2,

P E RN Ok, DR A Z R MR
BRI 2 T, AT R B i B BR
230 TR AN A, e DR R CRAIE I PR
AR, (RIS BRI R AR AL Ao =
FEHIEE— IR T . Rk, BHHR 25 b 2
By, TS E ARG BEA AT bR A
FEREEMEM . RSP S SR AL S5
PSR A AT T SR, (AR 2 2
Yy BAT AL 4 28005y R AT € Bt 7L, 32
dh ST T LG AT R SR . X AT AR AE
— R B T AR R, BRI
EERRAY D, RARTCVE AT . RS0, HERfHh ) B
G A R E R, R, R R T b
HRFE S, DU NI4T . ROl iR
BB 2 0 S AL EBE RS, RIS RN %
A B B T IR RS A — 5 B AR ORBi

AR %, AR IR SR G WA
FARSY HE 1 O 2 AN BE ST 259 o 82 24 i 43 kAT
HER e H . Rk, A SZI6 K R H Je ik i
UHPLC-Q-Orbitrap HRMS £ AN S 5 S AL
F BN AT PRI, R R B
AN T RS B (SRR, Ho Je R H DY it
XPRFIN RS F AT T W5, SR 5 BUR AR =
Orbitrap o I 25 % 45 W 25 7 0 1 o 22 B0k AT K
W, ZAE B AR B GREy 140 000
FWHM), 75811 JiT & Hker i 25 5 & BERS A,
SEARE Sl 0T T 2V M A AT R L R

MR B FUAE B 2 2 A AL 32 A
SIS, AR — D A R R R
3 i) B I PR A B S FH S8 A 75 B9 08 o 2% () 17 S Rt
1 NBE5HF
1.1 {45

UHPLC-Q-Orbitrap AH €43 -5 i 16 FH R 4
Ultimate 3000 & = RO AH (14 (3[H Dionex 2
F]D; Q Exactive B2 ## X (£E Thermo
Fisher Scientific A% ); ACQUITY UPLC® BEH Cg
i (100 mmX2.1 mm, 1.7 pm, 3&[F Waters
AT . AL104 BUJj 0 2 —op i RF (it Mettler
Toledo i FR 2 7] ); MDS-6G B £ 3 & I i
R ARG R OURIREAGERHEA R A FD.
1.2 k5

X HE PRSI 1, (fE5 MUST-15092512). J&
JLZREE (b5 MUST-15091608). KEBEHE R (L5
MUST-16011015 )« J§ JL % B¢ ({lt 5 MUST-
16032112). A3z (Jit'5 MUST-16061301). Faft
Z (L5 MUST-16022403) . BEF1#ER (35 MUST-
17030502) f#&% (L5 MUST-15082714). FI5%
ik’ MUST-16030206) BntE#R (fit'5 MUST-
15090803). MKIEFHER (L5 MUST-15082904). FHH)
% A (35 MUST-16012810). FiIBEER Z.Hs (LS
MUST-15103105) . — &+ Z i 1 ({it'5 MUST-
17032705). TEMifEI R (k'S5 MUST-17031005). i
320, (b5 MUST-17032105) 0T a2 BAs A4
BEHIRAR]; KiER ('S wkql6071004) X HE 5
W T DU N e m AR A R AR, ESEEIRT
98%; HIEE. OMiF (thifhali, 52 Fisher AF]); S5
RIS AlKs  HARFI el K&
WA 151210, R IHIZ5EFBAR AR AT
2
2.1 RiEREIEEH
211 g% kA Waters ACQUITY
UPLC"® BEH Cg il F: (50 mm X 2.1 mm, 1.7 ym);
WahM: 28 (A) -0.1%FH /K (B), BAEEHRM:



¢ %% Chinese Traditional and Herbal Drugs 2F 49 % 25 24 3§ 2018 &£ 12 A
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R1 KSHZSEAUERIEEER
Table 1 Chemical composition identified in Qishen Yiqi Dropping Pills
b5 #k AFR MR dmin miz GBS mi (END RE BRET VAl

I KERM CHLON, p 083 17511895 17511880 —0.869 158.09 [MFH-NH;]', 11607 [M+H-NH,—CH,N;]", 87.04 [M+H— a, b,
NH,—CH;N,—CH;N]", 70.07 [M+H—NH, —CH,N,—HCOOH]" ¢

2 AR C3HNO, p 090 90.05495  90.05528 3608 73.03 [M+H—NH;]" a

3 AR C4HsNO; p 093 12006551 12006547 0414 102.06 [M+H—H,0]", 74.06 [M+H—HCOOH]", 56.05 [M+H— a
HCOOH—H,0]"

4 HEW CHNO,  p 094 11808625 11808620 0467 72.08[M+H—HCOOH]', 58.07 [M+H—HCOOH—CH,]" b

5 sl CsHNs p 094 13606177 13606165 -0.895 11904 [M+H-NHy]", 109.05 [M+H—HCN]", 9404 [M+H—HCN—NH]", b
67.03 [M+H—HCN—NH—HCN]'

6 FER" CHNO;  p 097 18208116 18208104 0713 165.05 [M+H—NH;]", 136.08 [M+H—HCOOH]", 119.05 [M+H— a
HCOOH—NH;]"

7 CHNO, p 120 12403930 12403930  -0.040 80.05 [M+H—CO,]",78.03 [M+H—HCOOH]" b

8 s CoHNsO;  p 124 26810403 26810370 1232 136.06 [M+H—CsHy0,]", 119.04 [M+H—C:H;0,—NH;]” b,c

9 Bl CsHsNsO p 129 15205668 15205655  -0.897 13503 [M+H—NHy]', 11004 [M+H—CHN,]", 107.04 M+H-NH,—CO]"  b,c

10 #aR" CHNO,  p 139 13210190 13210185 0418 86.10[M+H—HCOOH]', 69.07 [M+H—HCOOH—NH;] ', 57.06 M+H— b
HCOOH—CH;—CH,]"

1 e C:H04 n L4l 11701933 117.01794  -11.895  99.01 [M—H—H,0] a

2 FRER™  CGHyNO,  p 202 16608625 16608607 -1.115 120.08 [M+H—HCOOH]", 103.05 [M+H—HCOOH—NH;]" a

13 JIBEW CHONa — n 213 19704554 19704480 1777 179.03 [M—H—H,0], 135.04 [M—H—H,0—C0,], 123.04 [M—H— a
H,0—C0—C0]’, 109.03 [M—H~H,0—C0—CO—CH,|

4 f1BE CoHig0s no 239 197.04554 19704471 -4246 179.03 (M—H-H0], 135.04 M—H—H,0—CO,], 123.04 M—H-H,0— a
C0—COJ, 109.03 [M—H—H,0—C0—CO—CH,]"

15 RILKE CHe04 n o267 15301933 15301822 -0.099 109.03 [M—H—CO,] a

16 G CuHpN,0,  p 343 20509715 205.09683  -1.581 188.07 [M+H—NH;]", 170.06 [M+H—-NH,—H,0]", 159.09 [M+H— a
HCOOH]', 142.07 [M+H—HCOOH—NH;]", 132.08 [M+H—C,HNO, ],
118.07 [M+H—C,H;NO,—CH,]*

17 RILKE C;H,0; p 363 139.03897 139.03885  -0.867 11104 [M+H—CO]", 93.03 [M+H—-CO—H,0]", 65.04 [M+H—CO— a
H,0—C0]"

18 e CoH504 no 398 179.03498 17903415 1479 13504 [M—H—CO,[, 117.03 [M—H—CO,~H,0], 107.05 [M~H—CO,~ a,b
COJ, 89.04 [M—H—C0,~CO—H,0]"

19 EEREETY  CuHR0, p 445 M712857 44712772 -1.908 285.14 [M+H—Glc]", 270.05 [M+H—Gle—CH;]", 253.01 [M+H—Gle— b
CH,0H]', 225.05 [M+H—Gle—CH;0H—CO]", 137.05 [M+H—Gle—
CH;—CsHs0,]"

20 TREKZE AS- CyHp0yp p 445 44712857 44712772 -1908 285.08 [MA+H—CeHyOs]" b

o-HEREHM

2 EER CoHyOp 0 453 53700384 53710400 2323 493.11 [M—H—CO,], 295.06 [M—H—CO,—CoH,i04], 185.02 [M—H— a
00,=CH;005—C4H¢0,], 109.03 [M—H—C0,~CgH;(05—C,;H0s]

2 BB CHOw 0 473 41708271 41708273 2654 373.00 [M—H—COy, 197.05 [M—H—C,HOs, 175.04 M—H—CO,— a
CoHyOs], 147.04 [M—H—C0,~CyH,(05—COJ

3 BB CHOw  n o 474 41708271 41708264 2438 373.00 [M—H—COy, 197.05 [M—H—C,HOs], 175.04 M—H—CO,— a

CoHy0s], 147.04 [M—H—C0,—CsH;05—CO]
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5 2 AFR B omin ml BE)  miz (DD fE BRET g
U REFEED ) H,0, no 484 29905611 299.05606 -0.172 28403 [M—H—CH;J, 255.03 [M—H—CH,—CHOJ, 240.04 [M—H—CH;— b
CO,J", 227.04 [M—H—CH,—CHO—COT, 211.04 [M—H—CH;—CHO—
CO,J", 199.04 [M—H—CH;—CHO—CO—COJ, 183.04 [M—H—CH;—
CHO—C0,—COJ”

25 RBER CysHi05 N 494 35907724 35907709 2635 197.04 (M—H—CoH,0], 179.03 [M—H—CHe0,—H0], 16102 [M—H— a
CoHygO5], 133.03 [M—H—CoHy05—COJ, 123.04 [M—H—CyH0s—
H,0—C0—COJ"

% FHM@REY CHL0 noo5I8 31307176 31307162 3.052 26908 [M—H—CO,J, 159.04 [M—H—CO,~CeH,0,], 145.03 [M—H— a

00,—C4H0,—CH,J, 109.03 [M—H—C0,—CygH0,]”
27 HEH CuHOy 0 529 M507763 44507721 1511 269.05 [M—H—CgHyOq]", 241.05 [M—H—CeHgO,—COJ, 223.04 [M—H— a,b
CeHs04—CO—H,0], 195.04 [M—H—CgH;0—CO—H,0—COJ

8 EREET CpHu0 p 535 113365 43113281 -1969  269.08 [MFH—CgHyg0s]", 253.05 [M+H—CgH,g0s—CH,], 237.05 M+ b
H—CeHy05—CH;OH]", 213.09 [M+H—CgH,,0;—C0O—CO]", 197.06
[M+H—CHy0s—CO—CO—CH,]", 137.02 [M+H—CgHy0s—CH;—
CsHs0]", 118.04 [M+H—CgHy05—CHy—C;H,04]

9 fEmEA CeHpOp 0 539 49311402 49311398 2413 295.06 [M—H—salviaoicaid]’, 185.02 [M—H—salviaoicaid—CHe0,], 2
109.03 [M—H—salviaoicaid—C;;HeO;]

30 ARER CysH1y04 no559 28504046 28504022 3.001 15104 M—H—CHO,J, 13303 M—H—CH,0,], 10701 M—H- a.d
CH,0,—CHyJ

31 FECY  CHyOp 0 567 49109837  491.09824 1969 311.06 [M—H—CoHO], 293.05 [M—H—CeH,,0s, 265.05 [M—H— a
CHy0s—COT, 135,04 [M—H—CoH,05—C0,~CH,0T, 109.03 [M—H—
CoH1005—CO—CyoHy05]

32 isomucromulatol- CyHyOy — n 567 463.06097 46316071 1806 30111 [M—H—CgHyO4, 286.09 [M—H—CeHyOs—CHyJ, 27106 [M—H— b
7-0-p-D- CeHyy0s— CHy — CHy T, 149.02 [M—H—CgHlyg0s — CH; — CH; — GOy
glucoside!"™ 1% 135,04 [M—H—CgH;00s—CH;—CH;—CH,04], 12103 [M—H—CeH, 05—

CH;—CH;—CH03], 109.03 [M—H—CH05—CHy —CHy— CyH,05— o]

33 BEREEM  CHL0;s p 569 28507575 28507513 -2175 27005 [M+H—CH;]', 25303 [M+H—CH,OH]', 22505 [M+H—CHOH— b
COJ", 137.02 [M+H—CH;—CHs0,] ", 134.04 [M+H—CH;—C;H,05]

Mo RRE CysHy0s no615 269.04554 26904544 3.680 22506 M—H—CO," 151.00 [M—H—CgHO], 117.03 [M—H—C;H,0,], a,b
107.01 [M—H—CgH,0—CO,J”

35 ABEHRL® CuHgOy  n 629 110759566 110759229 2054  945.54 [M—H—Gle], 78349 [M—H—2Glc], 62143 [M—H—=3Gl], ¢
45939 [M—H—4Gle]
3 ABEHF)  CuHgO  n 647 76947436 76946930 5157 63743 [M—H—Ana], 47538 [M—H—Ara—Glc], 39129 M—H—An— ¢
ABEH R Gle—CeHy|
3 OEWEEE 0, N 696 267.06628 26706607 3313 25204 [M—H—CHy, 223.04 [M—H—CH,—CHOJ, 19504 [M—H—CH,— b, d
CHO—COY, 13202 [M—H—CH;—C;H,0,]", 91.02 [M—H—CH;—CoH0y]

¥ FHRCE  CpHLWO, N 719 22108193 22108171 3956 17709 [M—H—CO,J, 149.10 [M—H—C0,—COJ, 121.03 [M—H—C0,~ a
CHyT", 93.03 [M—H—C0,—C4H;—CO]

39 ABBIP CoH0, p 801 3IL12778  31L12613 5321 29312 MAHH-H,0]", 27511 M+H-H,0-H,0]", 26714 [M+H-COy", a

252.11 [M+H—C0,—CH;]", 237.09 [M+H—C0,—CH;—CHj]", 223.08
[M+H—C0,—CH,—CH;—CH,]"
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5 2 AFR B omin ml BE)  miz (DD fE BRET g
40 ABERAY  CH0, p 851 29711213 29711057  -5.269 279.14 MAH-H,0]", 26113 MHH-H,0-H0[, 233.13 M+tH-H0— a
H,0—COJ", 205.10 M+H—H,0—H,0—C0—C0]", 190.08 M+H—H,0—
H,0—C0—CO—CH;]"
4 BREAZE CHWO, p 856 31L12778 31112619 5128 283.13 [M+H—CO], 265.12 [M+H—CO—H,0]", 250.10 M+H-CO— a
I,% H,0—CH;]", 235.08 [M+H—CO—H,0—CH;—CH,]", 207.08 [M+H—CO—
H,0—CH;—CH,—C0], 179.09 [M+H—C0—H,0—CH,—CH;—C0—C0]"
£ pRERASEM CHy0, p 913 31304343 31314200 4585 29513 MAH—H,0]", 269.15 [M+H—CO,]", 251.14 M+H-H,0-CO,]", a
236.12 [M+H—H,0—C0,—CH;] , 223.15 [M+H—H,0—C0,—C0]", 209.10
[M+H-H,0—C0,~C;H]", 193.10 [M+H—H,0—C0,—CO—CH;—CHy]"
8 KEE CysHy0s N 915 269.04554 26904517 2677 24105 [M—H—COJ,225.06 [M—H—CO,J, 197.06 M—H—C0,—CO], b
182.04 [M—H—C0,—~CO—CH,J”
“ CERBET CHL0; p 932 279.10157 279.10046 -3980 261.09 [M+H—-H,0]", 233.10 [M+H-H,0—C0]", 205.10 M+H-H,0— a
C0—COJ", 190.08 [M+H—H,0—C0—CO—CH;]"
5 EASHERY  CHy0, P 974 27318490 27318408  -3.026 25517 MHH-H,0]", 243.17 [M+H-CH,0]", 19.11 M+H-H,0— a
CH]", 171.08 [M+H—H,0—C4H8—C,H,]"
46 ABEVE CHu0, p 1001 31515908 31515790 <3762 297.15 MAHH-H,0]", 279.14 M+H-H,0-H0[, 23508 M+H-H0— a
H,0—C3Hy]", 207.08 [M+H—H,0—H,0—C3H—CO] ", 179.09 [M+H—
H,0—H,0—C;H—C0—CO]"
4 BB CHu0 p 1031 22118999 22118932  -3.038 20318 MHH-HO[, 147.12 M+H-H,0—-CH[, 10507 M+H-H0— d
CHy—=CH]'
48 FBRENEY O H0; p 1047 20911722 269.11649 <2716 25111 MAH-H,0]", 233.10 M+H-H0-H0[’, 2311 M+H-H0— a
07", 205.10 [M+H=H,0—CO—H,0]", 141.07 [M+H—H,0—H,0—
CO—CyHy"
9 RBASE C1oHy05 p 1121 29714852 297.14767 -2.864 282.13 [M+H—CHy]', 279.14 [M+H-H,0]", 268.11 [M+H—CH;]", a
253.09 [M+H—CH;—CH;] ", 251.14 [M+H—H,0—C0]", 236.12 [ [M+
H—H,0—CO—CHy]", 22110 [M+H—H,0—CO—CH;—CH;] ", 193.10
[M+H-H,0—CO—CH;—CH;—C0]
5 FAEST CHy p 1131 203.17943  203.17894 2398 175.153 [M+H—CH,]", 161.13 [M+H-C,H,—CHy]", 147.12 [M+H—- ¢
CHy—CH,—CHj]", 133.10 [M+H—C;H,—CH,—CH,—CHj] ", 119.09 M+
H—C,H,—CH,~CH,~CH,—CH,]", 10504 [M+H—C;H,~CH,~CH,~CH,~
CH,—CH,]", 91.05 [M-+H—C;H,—CH,—CH,—CH,—CH,—CH,~CH,]"
51 BHEFEY  C3Hp0 p 1262 19517434 19517415 0983 177.16 [M+H-H,0]", 137.13 [M+H-H,0—CH,]", 121.10 M+H- d
H,0—CHg]", 107.00 M+H—H,0—CH—CH,] ", 95.09 [M+H—H,0—
C4Hs—CyHy]", 81.07 [M+H—H,0—C,H;—C,H,—CH,]"
2 BN CH0; p 1365 29503287 29513242 1528 27712 [MHH-H,0]", 249.13 M+H-H,0—CO]", 23410 [M+H-H,0— 2
CO—CH;J", 221.13 [ [M+H-H,0—C0—C0]", 206.11 M+H—H,0—C0—
CH;—COJ", 191.09 [M+H—H,;0—CO—CH;—CO—CH;]"
55 BREAEEY  CHy0 p 1399 22320564 22320509 2473 20520 MAH-H,0]", 123.12 [M+H—CHy] ", 107.09 MHH-CH,—CH]
RELGHIEMAT L gle- & xyl AR araBTRAGHE a-f15 b o =h d-MEEM p-EETHN - TR

"means that compounds were confirmed with reference standards; glc-glucose xyl-xylose ara-arabinose a-Salvia miltiorrhiza Bunge b-Astragalus

membranaceus (Fisch.) Bunge c-Panax pseudo-ginseng Wall. var. notoginseng (Burkill) Hoo et Tseng d-oil of Dalbergia odorifera T. Chen

p-positive ion mode n-negative ion mode
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3.1 EEI%E

WHIRA AV ZAET BT, DiZ18H 2
ANTRINIE T = BB A BRI U — R G,
B Co-Ci-Co EARTLL . BB CHRA I, %K
W EWAE BT 264 FZELLRESEE T 2L 341K RDA
ZR LK CO. COy CHO. CH,0. C30, %tk
PEANY THORE P 5 o R BARAEPY . A 4
PR S 3E 10 B, HAPARBER, BER
. TE4ER A-5-O-F & . RErER.
WA . A . isomucronulatol-7-O-B-D-
glucoside. EfFRIEM . FrE R ML R

PIARBEZ N, ZA AR AHR S A R
B [RISN 5.59 min, 7E VG0 R A i Of B B TR) A
5.58 min. — 2R (S B RN ZAL S T B TR
NN EAF, 33 miz 285.040 65 [KHE> T
TUgE [M—H], 4 Xcalibar FIEH TN
CisHoOgo ZAEWIHI KRV B T1EEA miz
241.047 67 [M—H—CO,] « m/z 151.002 73 [M—
H— CsH0,] F! m/z 133.028 32 [M—H—C;H,04]
R RLTT T & S B A S AR . 3
Tk 5 St HR 1 PR B I R R R B TR AT X
Ja, WAEZNEMNRRER, KBREERIHR
TR L 3.
3.2 ER

FREA SR 2 h — R ARG 1
By, T ZAFAE T SEMA YF, DEREEZ,
ZRBRANRERR IR 2, HKZ A EEN DS

OH O OH

/= 285.040 65 m/z 241.047 67

\ -CsHgO,

1 on | o
HO o ol
\q CH, ©/OH
_—
OH 0
3o

m/z 133.028 32

-C;H,0,4

m/z 151.002 73 m/z 107.012 63

3 REEZRHFUERBERRE
Fig. 3 MS fragmetation pathways of luteolin

R ZHOZA A WAEIE LS T (153 5 g 9L 47T
BT, et FiEP kI CO X i &
28), HAERE CO, X4 FliE 44) AR X
I EM CHy CH;0 SEHUARIEA 5 T U 1 5

AN, TR A G 5 e A B W L O 2 b
FEED, A It 10 FIEESAL AW, 4
SRFYSE U PFSHR A FRIEPFSE AL 1-B-

RIS 2. KR, SN2 1 20 V.
FIZERIRNEE. FRITZSENPTZE .

CABSPFZ 0 95, FCAE AL i O B ) 18] Dy
11.21 min, {E¥RG X &ALR B B 2R 11.19
min, — 2RSS BB R Z0 W IEE AR AR
W N AE, 33 miz 297.147 80 [IHESY T 15 1%
[M+H]", %4 Xcalibar M & H S TRH
CioH2 O30 AN it/ B T1E B miz
282.125 06 [M~+H-CHs] "+ m/z279.137 79 [M+H—
H,01" . m/z 268.109 31 [M+H—CHs]"\ m/z
253.086 17 [M+H—C,Hs—CHs]"\ m/z 251.142 99
[M+H—H,0—CO]"\ m/z236.119 19 [M+H—H,0—
CO—CHs]"\ m/z 221.096 21 [M+H—H,0—CO—
CH;—CHs]"\ m/z 193.101 24 [M+H—H,0—CO—
CH;—CH;—CO1"; RILHWIZ T G SRS
VI Z R o BT 5 0 Rl P £ B ) i) A 2 e
FE T REAT B R, S 12 AL SN S,
B Pk 2 ) o i 2 AR 42 LI 4.

3.3 AR

IR —REFGHRE (-COOH) . Mz ki
(-C¢HgO) FEFRFE (-SOsHD. WfifiEzH: (RSOOH).
FIBRFRIREE (RCOSH) M3 F A ML &Y.
A WA TG 5 AF N S0 e S B T IR
T, {ERREREEE NS RAE miz 18 (Hy0). m/z 45
(COOH). m/z 44 (CO,) T EKR, MiMrs
A FH LR HE R B B U . AL, SR A s
M EmeEER . PSR AR TR, e Il
DINERR CEUMMEERE) 1%k [M—H—caffeic acid]
FFZEWER [M—H—salvianic acid]” fli% & TR
£k [M—H—gallic acid]7[34"36]o N
14 FrE LG, AR . BARE . f12&
. PSR FILERRR. FILAEE. R . %
BR . SR Gy FHRER D RIEFR. FHRHER F.
FHYEE A FHBER C.

PAIRIE AR T 9, FAE A o i O B I TR) Dy
4.94 min, FEVRA NI S LR B B 18] A 4.92 min,
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o
-CH,

m/z 251.142 99

—_— ‘
=

m/z 282.125 06

m/z 236.119 19

.
° 0

m/z 193.101 24

-CO

m/z 253.086 17

m/z 221.096 21

4 BRASERFERBIRE
Fig. 4 MS fragmetation pathways of cryptotanshinone

— RS B RN 1A B YR SR AR T Wi R
U, FHEE) miz 359.077 09 HIHES 1551l [M—
H]", £ Xcalibar AL & H 70N CisH 5050 %
WEWIR — G5 w8 715 8 miz 197.044 97
[M—H—caffeoyl] - m/z 179.034 24 [M—H —caffeic
acid] « m/z 161.023 48 [M—H—CoH(Os] « m/z
133.028 32 [M—H—CoH (05— CO] . m/z 123.043 88
[M—H—CyH403—H,0—CO—COJ . KI LW Ty
RS AR A SV R AR, 550
PR B I TR A0 — 250 1y 1§ BEAT X JE . B2 E
AW NRIETTR, RIEFRI SRR,
5
3.4 BEH

R F SR O MR Y A e T Y — 2Rk
EY, RGBS SR N R AR T TR
BB B PR TR, 4% 162 (glue) 132 (xyle
oY, arac) FMEDLN 324 (glu-gluc). 294 (xyl-gluc
B ara-gluc) SF WM LR, &G RIS E TR
EVERT A b S5 I R R S L 2 Fh, 4y
MRNANZ A Rby MMAZ B Fy) NS B H Fs.

UNZEH Rb A, — (s B SRz s

OH —| OH
HO \ (0]
HO O - HO-
OH OH
o o
m/z 197.044 97
m/z 359.077 09
-H,0

-CoH 05

OH

-2CO _|
m/z 123.043 88 OH

OH

—

] -
m/z 179.034 24
HO<;>_\\_//O <o HO@_\\
o,
HO

HO

m/z 133.028 32
m/z 161.023 48

5 EREABFREFIERMERE

Fig. 5 MS fragmetation pathways of rosmarinic acid

WIAE SR B A R RIS, FFAR 3] m/z 1107.592 29
[IHES> T B 7% [M—H], £ Xcalibar FAF LA H
D F N CssHoOnso EAEWIH 2R 1S B 5
H m/z 945.543 21 [M—H—Glc] - m/z 783.492 43 [M—
H—2Glc] « m/z 621.437 26 [M—H—3Glc] « m/z
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459.386 08 [M—H—4GIc] - KIMHWIR 7 L5 62

HRAG YRR, W5 i E P T L

Ba, mAHEZWEMANSET Rb, ASRE

H Rb, (TG R ARR R I 6.

3.5 FEMRE
BHIBRRM S G A AR 2 FE e

—

=

OH
HO__~__JOH
SN«
HO__ . WOH
g g é\
0
7~ YOH
o)

HO
-gle
0
o)
HO/\Q""O oH
OH
HO' by
"OH
HO
m/z 1 107.592 29
6 ABEH

JRE SN A [MAHT B T8 T A
PRI, KEZHEHER (BRI EIEET
R 4252 NH;. COOH B{ OH Z53L [, MIfiTE
AR B TN, A R e T AR IR A
EW, RRRAR . FWEER. NER. TR
M. RNAR. AR,

—

LOH

m/z 945.543 21 m/z 783.492 43

-glc

-gle

m/z 459.386 08
Rb; RIS RIRE

m/z 621.437 26

Fig. 6 MS fragmetation pathways of ginsenoside Rb,

LRI NG, — R EE B BNz & WTE
IE B R SR, A5 2] m/z 132,101 85 |
M T B I IM+H], 4 Xcalibar #4400 & H 5
TN CeH1NO o S EMIH) RS B E A
86.096 95 [M+H—HCOOH]", 69.070 58 [M+H—
HCOOH —NH;]", 57.057 96 [M+H—HCOOH —
CH;—CH,]", RILLWI 2T R &2 R B EY
MR, 8IS Sk AT L xR, A
e AW AEYINRE IR, oz BRI o R 1 W
Kl 7.

3.6 Hfth

e AN, AR SLEGIE NP S e T 10 PP AR
WEW, 3 RNEH SR BRVERS . BRFE. g
BERIR G B SuhBE. FlmERE . TEMIAnRE
B FENE . AR -
4 g

SIS a8 T EE-OK . FRE- IR K
CIE- IR CIE - KIE N B RGeS, &k
WP oy B AR, DUE RSB BAE. 2R R,
MNP EERT, iR ek i sh iR, g
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mk VIR EERIR T — B RN AR, [FI 124
. 4f\T/ Ja R R S A — P BRI 7 28 e TR
o ] B NH; 2 69.070 58 IFE S I ml
o -HCOOH | ‘
m/z 132101 85 e 86.096 95 > [1] HLHE, 3= &, KAKE, & KSR ARTOM

NH,

m/z 57.057 96

7 REBRIRERBRE
Fig. 7 MS fragmetation pathways of leucine
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