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HPLC-Q-TOF-MS/MS
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Abstract: Objective To identify and analyze the chemical constituents in Yinhuang Qingfei Capsule by HPLC-Q-TOF-MS/MS
method. Methods The HPLC method was used with the conditions that the column was Inertsil ODS-2 Cig (250 mm % 4.6 mm, 5 um).
Columu and electrospray ion (ESI) source was employed for the qualitative analysis under positive ion mode. These components were
further analyzed by MS spectra, and by comparing with the corresponding reference substances and literature data. Results According
to the MS principle and literature data, 54 compounds were identified from the sample of Yinhuang Qingfei Capsule. Conclusion An
efficient HPLC-Q-TOF-MS/MS approach has been established for studying the chemical constituents in Yinhuang Qingfei Capsule,
which paves a way for the quality control and further substance basis studies of the preparation.
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Fig. 1 Total ion chromatograms of HPLC-Q-TOF-MS by positive mode for Yinhuang Qingfei Capsule
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Table 1 Identification of extracted compounds from Yinhuang Qingfei Capsules

IE5  /min SEWIE il MS? EY 5]
1 8.611 166.1230[M+H]"  166.1226 148 [M+H—H;0]", 133 [M+H—H,0—CHs]", RR&EH JBR B
117 [M+H—H,0—CH; —NH,]"
2 8.681 1481121 [M+H]" 1481126 133 [M+H—CHs]" 5,6,7.8-DUS-4-FREEEM  JpR %
3 8.882 145.048 5[M+H]" 1450496 127 [M+H—H0]", 109 [M+H—2H:0]" pyranone HE
4 9275 166123 1 [M+H]™  166.1226 148 [M+H—H0]", 133 [M+H—H0—CHs]"  {HREm JhR 2
5 9.750  180.138 2 [M+H]™  180.1383 162 [M+H—H:0]", 147 [M+H—H.0—CH;]", HIEHRETH %558
132 [M+H—H0—2CH3]"
6 11433 127.0419[M+H]"  127.0391 109 [M+H—H:0]" SRHE2-RHEEE AT
7 13.178 4411358 [M+H]" 4411391 413 [M+H—CHs—CHz] ", 385 [M+H— &N C A
C(CHs)3]", 367 [M+H—C(CH3);—H20]"
8 15.087 4251451 [M+H]"  425.1442 397 [M+H—CH;—CH2]", 369 [M+H— HWAENEB AT
C(CHz)3]"
9 20209 480.148 8 [M+Na]"™  480.1476 347 [M+Na—CsH/NO]", 318 [M+Na—gle]”  E&HF{H A
10 20723 3551046 [M+H]" 3551024 163 [M+H—C7HnOs] SRR Flk
11 24631 3391193 [M+H]" 3391227 147 [M+H— CuHnOs] ", 119 [M+H— ¥ 250 HE
Ci2H1204]",
12 27389 249.1462 [M+H]"  249.1485 234 [M+H—CHs]", 205 [M+H—COO-] —H AR — i
13 28.696 355151 1[M+H]" 3551540 338 [M+H—OH]",323 [M+H—CH;—OH]", HEH Ik HE

268 [M+H—OH—CH;—CsH7]"

14 31348 611201 I [M+H]"  611.1970 465 [M+H—rha
15 31.691 5811924 [M+H]" 5811865 435[M-+H—rha
16 32387 611198 [M+H]"  611.1970 465 [M+H—rha
17 32436 303.0877[M+H]"  303.0863 177]

] [

1", 303 [M+H—rha—glc]” T e RS
1", 273 [M+H—rha—glc]” R lvacs A5
1",303 [M+H—rha—glc]” PR B Rl

M+H—CeHs05]", 153 [M+H—CoHoO2]"  HERE % SE

18 32799 4651079 [M+H]" 4651028 303 [M+H—glc]", 285 [M+H—glc—H0]"  #il & & -4-0-p-D-F 3 #ACH

s

19 33133 5791733 [M+H]" 5791708 271 [M+H—glc—rha]" Lt g REs
20 33.677 4143322[M+H]" 4143367 396 [M+H—H:0]" FEE LT, Wi LB
21 34660 581.189 1 [M+H]"™  581.1865 435[M-+H—rha]", 273 [M+H—rha—glc]" il 57 e
22 34688 273.0770[M+H]"  273.0757 153 [M+H—CsHs0]" & Res
23 37266 431.1305[M-+H]"T  431.1337 269 [M+H—glc]"* TR HE
24 37325 6111602 [M+H]"  611.1607 465 [M-+H—rha]", 303 [M+H—rha—glc]" P A
25 40.526 8854928 [M+H]" 8854842 723 [M+H—glc]", 577 [M+H—glc—rha]’, 415 4N HEH Flok

[M+H—2glc—rha]*, 271 [M+H—2glc—

tha—CsHi602]"
26 40547 739433 1 [M+H]"  739.4263 577 [M+H—glc]’, 433 [M+H—glc—CsHic02]", dracaenoside E Flok

271 [M+H—2glc—CsH1602]"
27 41434 5952046 [M-+H]" 5952021 449 [M-+H—rha]", 287 [M+H—rha—glc]" B RE

28 41517 287.0975[M+H]"  287.0550 178 [M+H—CsHs02]", 153 [M+H—CsHe02]" ABEHE AT




¢ %% Chinese Traditional and Herbal Drugs 35 47 3% 25 20 #§ 2016 £ 10 A 3589 -
gk1
%5 fe/min SENME it MS? wEM AR
29 42766 303.051 7 [M+H]" 303.048 6 287 [M+H—H0]", 257 [M+H—CO]", 153 [M+ #Hil ¥ & R
H—CsHs03]"
30 47.648 10315458 [M+H]" 10315421 869 [M+H—gl]", 723 [M+H—glc—rha]’, 577 hREEH2H Filok
[M+H—glc—2rha]", 415 [M+H—2glc—2rha]"
31 47.993 271.058 6 [M+H]" 271.060 1 153 [M+H—CsHeO]", 119 [M+H—C/H404]" HHEEK A
32 53916 269.078 5 [M+H] 269.0808 252 [M+H—OH]" MRt HE
33 55.147 823.4056 [M—+H]" 8234111 647 [M+H—gluA]", 471 [M+H—gluA]", 453 HEEK HE
[M+H—2gluA—H,0]"
34 57.681 415.1332[M—+H]" 415.138 7 384 [M-+H—OCH;]",369 [M+H—OCH;—CH;]” &HRFAHZ i DUBE
35 59.155 403.136 1 [M+H]" 403.138 7 388 [M+H—CHs]", 373 [M+H—2CH;]" NI R % REs
36 59.743 433222 8 [M+H]', 4332221, 415 [M+H—H0]", 400 [M+H—H0—CHs]", Tk TEH FkF
450.251 0 [M+NHs]~ 4502486 384 [M+H—H.0—OCH:]", 346 [M+H—
H20—CsHs] "
37 59771 501.2524 [M+H]" 501.248 3 415 [M+H—CsH100]", 384 [M+H—CsHilO— B K¥ H F%T
OCH3]"
38 60.168 287.092 8 [M+H]" 287.0919 270 [M+H—OH]" HEAE B HE
39 60.568 343.119 6 [M+H]" 343.1176 327 [M+H—CHs]", 313 [M+H—CH>—CH4]", 4,5,78-V0 &AM sk
299 [M+H—CHs—2CH,]", 282 [M+H—
CHs—2CH,—OH]", 150 [M+H—CHs—CH,—
CoHs0s]"
40 64.097 419.136 0 [M+H]" 419.1337 257 [M+H—glc]", 239 [M+H—gle—H:0]", HEH HE
229 [M+H—gle—CO]"
41 65.105 373.122 5 [M+H]" 373.1282 358 [M+H—CHs]", 343 [M+H—2CH3]" ks Rk
42 65514 399.183 9 [M+H], 399.1802, 399 [M+H—H:0]", 384 [M+H—H,0—CH;]", fikTHEZ kT
417.186 8 [M+H]"  417.1908 368 [M+H—H,0—OCH;]", 357 [M+H—
H0—C3Hg] ", 343 [M+H—H0—C4Hs]
43 65.534 416349 8 [M+H]" 4163523 398 [M+H—H:0]", 220 [M+H—Ci2H2002]" 5B DUEm Wi LB
44 68.886 257.0712[M+H]" 257.0807 239 [M+H—H0]*, 229 [M+H—CO]" HEH I HE
45 72413 869.496 0 [M+H]" 869.4893 725 [M+H—CsHis02]", 415 [M+H—2rtha— ZEHEH Filiok
gle]”, 271 [M+H—_2rha—gle—CsHi602] "
46 72.620 4153227 [M+H]" 4153207 271 [M+H—CsHig02]", 253 [M+H—CsHiecOr— EFH2H T Flk
H0]"
47 72.654 577.379 5 [M+H]" 5773735 433 [M+H—CsHis02]", 271 [M+H—gle— EREEH HE
CsHi602] ", 253 [M+H—CsH 160, —gle—H:0]"
48 82195 537.206 8 [M+H]" 5372119 431 [M+H—CH:0]", 414 [M+H—CHO—OH]" ik T H hkF
49 93.666 417.230 7 [M+H]" 4172272 402 [M+H—CH;]", 386 [M+H—OCH;]", 347 H%TH& Fik¥
[M+H—CsHuo]", 332 [M+H—CH;—CsHo]",
316 [M+H—OCH;—CsHio]"
50  97.168 432.350 5 [M+H]" 4323472 414 [M+H—H0]" DUBEE A i DB
51 98323 4303351 [M+H]" 4303316 412 [M+H—H0]" MR W7 LR
52 98780 401.1999 [M+H]" 401.1959 386 [M+H—CHs]", 370 [M+H—O0CH;]", 300 L% T 2% hkF
[M-+H—OCH;—CsHio]”
53 99.619 432.3494 [M+H]" 4323472 414 [M+H—H0]" Wi IR
54 101.109 385.161 6 [M+H]" 385.164 6 355 [M+H—CH:0]", 285 [M+H—CH,0— FHMTHE Fivk¥

CsHig] ", 257 [M+H—CH0—CsHio—CO]",
227 [M+H—2CH:0—CsHio—CO]", 199 [M+
H—2H,0—CsH1o—2C0]"
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Fig. 2 MS spectra of ephedrine (A), amygdalin (B), peimine (C), peiminine (D), quercetin (E), hesperidin (F), glycyrrhizic
acid (G), schisandrin (H), diosgenin (I), and dioscin (J)
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117 [M+H—H,O—CH3—NH,] %5 . 9.275 min
(RIEA3 3] m/z Fy 148 [M+H—H,0]". 133 [M+H—
HO—CHa] 255 Fr i . RYEICRA AT, %FiFh
&5 TN CloHisNO, FXF 215 BB A
166.122 6, SZIME 43514 166.123 04 166.123 1. Lt
HEMA A 50 3 R R BB O JRR SE0A,  TT ARl HE 06 2
Je iP5 LR AR BB HE S LA, #fE 8.611 min 1)
W AR EETR,  9.275 min [RIUE AL R B

R N 37.325. 31.348. 32.387 min ) 24. 14.
16 SUETE EST B F1H 2] m/z 611 HIE T, SCHR
g BURA I FARSE P AEE S T B B
FeAF, HAN 0 TREN 610, #HEM m/z 611 AHHE
ST T, X miz 611 (BT IEHEAT MS? 43 4T,
W 24 153 m/z ;465 [M+H—rha]", 303 [M+H—
rtha—glc] "ZERE U6 . 14 14 155 m/z N 465 [M+H—
rha]". 303 [M+H—rha—glc] 25/ J7 i, 1% 16 15
F| m/z 4 465 [M+H—rha]", 303 [M+H—rha—glc]"
LW, RIETTERAR ST, 3 LAY T
AN CasH30016+ CagH3a015 CaogH3401s, AHXT 43
FREFISE BN 611.160 7. 611.197 0. 611.197 0,
SEWIME 2> 30N 611.160 24 611.201 1. 611.199 8. 4
UEAEDE 24 SFRIALEYI ST, AR H g
Je NG 5088 g o B LA, R 0 14 AL S
RS R, U 16 WAL GRS H T

RN 31.691. 34.660 min f¥] 15, 21 SUELE ESI
N RE] m/z 581 BB T, SCERIRIEI AR ST
WA AE 25 b R S i 7, HLARS 4 F 23R
580, M m/z 581 NHUED T EHTUE. XF m/z 581
S PRt AT MS? 43HT, 150 21 SIEHEE] m/z
N 435 [M+H—rha] "\ 273 [M+H—rha—glc] &
RV, BT E R AR TS 1 AR, 1
AN E Y BRSO IR i iRPETERA
BT, 1% 2 PG F X388 CoH30u4 AHXT
A FIREMIRIE N 581.186 5, 2 Fiik-&4szill{E 7
W 581.192 4. 581.189 1. AR H 45 Je I 5 5 Ak
AR LR, g 15 Mtk SN ph
H, 0§ 21 LAY Bt

R N 59.743 min [ 36 SIEAE EST HA T 133)
miz 415, 433, 450 M FIE, SCERIRIE! S Rk T
HAFAE R FBEH, HAEX i EA 432, HEN
m/z 415,433,450 9 HAMESFF B F U6 XS m/z 415,
433, 450 B FUEHET MS? 8T, 1R E] miz N
415 [M+H—H,0]".400 [M-+H—H,0—CHs]".384

[M+H—H,0—OCH;]". 346 [M+H—H,O—CsHo]"
SR, RIETCRAR T, ZHEW DTN
Co4H3207, [ 3 ANy T3 T A5 B LT 56 44
A, HARBEBSELFE—8G 0 mz 415 HHERT
BEH EHARKCE 1 07 HO BRI 181, miz
433 NTERTEEH S S H RS T, mliz 450
N TR T B 4 A NHL ' BT IR S 7 o 3 Rl 110
FEXE 73 R B BEARAE 23 )N 415.215 8. 433.222 1.
450.248 6, STMME 5514 415.215 4. 433.222 8.

450.251 0. 5 SLAENZAL S P08 FR T REH .

R N 65.514 min [f] 42 SI&4E EST R R 153
m/z 399, 417 B, SCHERARIEISFL R T A2 7E
TR EE L, HARX 3 FiEA 416, HEM m/z 399,
417 YN TR T8, X miz 399, 417 BT
WEHEAT MS? 2341, 55 m/z A 399 [M+H—H,0]" .
384 [M+H—H0—CHs] . 368 [M+H—H,0—
OCH;] "+ 357 [M+H—H,0—CsHg] '~ 343 [M+H—
H,O—CyHs] S5 i . IRAEITCRA BT, %4k
G5 F A CHosO7, B 2 M FEF IS
BIVTsE M, HAEAHNEJLE—2 HEN m/z
399 NTRTEE L HIR K Z 1 531 HaO BT i 43
TET, miz 417 N TFEEZSE H TR
T2 Bl T BN 3T R S AR AR 2 1M 399.180 2
417.190 8, SZIME 479 399.183 9. 417.186 8. &
IHENNZA AN BRI .

RN 97.168. 98323, 99.619 min ] 50, 51. 53
SUELE EST B T 2 HIASH] m/z 432 430+ 432 [IE
T, SCRRFRAED ST DB AETE DR R . IUBRE 3R
S Wy, HAHG 7B E 008 431, 429, 431,
M m/z 432 Dy DURER 2R B DU U5 1 25 TV, miz
430 N UEF R UEST T RS T X m/z 432 RS TIE
HEAT MS2 40T, 183 miz 2y 414 [M+H—H,0] 2%
WU X m/z 430 MEFIERHT MS? 08T, 193]
miz N 412 [M+H—H0] S Fr i, i35 e R 4o
M, 3 FLE TN CyHasNOsy Ca7HasNOs.
Co7HasNOs, FHXT 73 F B2 BIR{E N 432.347 2.
430.331 6. 432.347 2, SZIME 5 70N 432.350 5.
430.335 1. 432.349 4. {K¥E [ AH BB AT, Bk
KBTI/ S 0, DURE R 2 B LR
LEZT INRE, ERTINEOR, NT IR
T AT, HICEROEN IR IR R R 45
A, DRI, HEME 50 LN IR R, 1§
51 kAN B ER, 1 53 LB DT,
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1E 45 4R 15 75 b R ¥ 1) HPLC-ESI-Q-
TOF-MS/MS HERI AT LAUR I, kT AR AR 2=k
SYISL A R AR A . RIS PR, HERT
KRR RN STELEHI 8 JOH 7= —Ff o 22
k5 B RMRALE G — MR . AR FHER
N, AR TR RMREEELE 3. Ak, 5
Pt i, ERTLLRIL, kA ST 35

=Q N o 97 -0

H+ 0
e, £ O L e

miz 417

-CsHyo

m/z 386

m/z 402

Rk Z£Dnaed], A 3 Shii s 456 Dhie B i )
KEIHEER], sk F-0H 07, i FLR i AT
WRFIE O FAE RS IR TR N R 5 k2 1 4
T H20, BHRHE KA H TCR T 5 K AE RDA 2,
M=K T2 NTERR, RREZ, D14
MR, JUARMEAT W RHZAS B f, — R 2
BURAE T B EE B MBS .

J o

m/z 316

3 ARTFRRENTRERERE
Fig. 3 MS fragment pathway of deoxyschizandrin
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