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Study on serum pharmacochemistry of Qifeng Gubiao Granules based on
UPLC-Q-TOF-MS
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Abstract: Objective To preliminarily analyze the components in rat serum after oral administration of Qifeng Gubiao Granules (£
JAUJE R Hk) by serum pharmacochemical methods. Methods The rat serum were collected and analyzed by UPLC-Q-TOF-MS
after intragastric administration of Qifeng Gubiao Granules. The chemical components in control and dose groups were identified
and speculated by Peakview and Metabolite Pilot data processing software using retention time, exact relative molecular mass, and
cleavage fragments of MS/MS as indexes. Results A total of 37 chemical components, including 17 prototype components and 20
metabolites, were analyzed and characterized in rat serum after administration. Conclusion The chemical constituents in the rat
serum were identified after oral administration of Qifeng Gubiao Granules based on UPLC-Q-TOF-MS, and the components in
serum of Qifeng Gubiao Granules were preliminarily analyzed, which could clarify its pharmacodynamic material basis and provide
evidence for clarify its pharmacodynamic material basis.
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Table 1 Chemical composition analysis results of Qifeng Gubiao Granules

55 wmn gy on R RE ST GREET (MSMS) TR e WU
mz)  (mp) (x109)
133 [MHH 1270390 1270390 01 CeHeOs 127 [M+H]', 109 [M+H—HO] , 81 [M+H—H0—CO]', 53 5-}4 RS FR A #4
[M+H-H0-2C0]" ffim, Ak
2 66 [MHH]" 4601689 4691704 3.2 CauMyOu 469 [M+H]', 307 [M+H—CeHOs]", 200 [M+H— THkEH FR - BR
CeHio0s—OH]", 261 [M-+H—CsH1s05—H,0—CO]
243 [M+H—CeHy005—2H,0—CO]"
377 [MHH 3071175 3071176 04 CisHiOs 307 [M+H]', 289 [M+H-H0]", 259 [M+H-H0— THiE FR - BR
2CH|", 235 [M+H—H0—~2CH;—2C]", 221 [M+H—H,0—
2CH;—2C—CHy]", 177 [M+H—H,0—2CH;—2C—
CH—CO—0]"
4 82 [M+H]" 2850757 2850758 03 CisHOs 285 [MHH]', 270 [M+H—CHy', 253 [M+H—CHs—OH]', L& R HEK
225 [M+H—CHs—O0H—CO]", 197 [M+H—CH;—OH—
2C0], 186 [M-+H—CHs—3C0]', 137 [M+H—CH;—OH—
CO—CiHy
5 131 [M+H]" 5152250 5152251 47 CauHuOs  515[M-+H]', 497 [M+H-H0] Ll Sa A FR AT
6 163 [M+H]" 5312224 5312225 00 CauHuOw 531 [M+H]', 485 [M+H—-H,0—CO]", 401 [M+H- LXK¥D FR AT
CeHu0s]', 383 [M+H—CsHio0s—H0] , 341 [M+H—
CeHo03—H:0—CsHg] ", 328 [M+H—CeHy0s—H:0—
CaHs—CH]
7 167 [MHH]" 1830804 1830804 05 CuHuO 183 [MAH], 105 [MAHH-CeH]', 77 [MHH-CH—CO]”  &ARZ R gk
8 168 [M+H]" 3012833 3912840 08 CaHOy 391 [MHH]', 373 [M+H—H0], 355 [M+H—2H;0]", merulinic acid A FR AT
337 [M+H—3H,0]", 309 [M+H—3H,0—CO]", 215
[M+H=3H0—CO—CiHu]", 145 [M+H—3H0—-CO~
CrHi—CsHig]
9 179 [MHH 4313155 4313156 01 CxHeOs 431 [MEH]', 413 [M+H-HO], 395 [M+H—2H0]", &l e [ ZS
37 [M+H—2H,0—CO0]", 297 [M+H—2H,0—CO—
CsHio] ", 269 [M+H—2H,0—CO— CsHio—CoHi] ",
243 [M+H=2H;0—CO— CsHi—CoHs—CaHy] ", 229
[M+H—2H:0—CO—CsHin—CoHe—CoHh—CHy] ", 215
[M+H=2H,0—C0—CsHio—CaHs—CaHo—2CHy] ", 177
[M+H=2H:0—CO—CsHi—CaHs —CoHp—2CH,—CiHy]
149 [M+H—2H,0—CO—CsHso—CoHs—CoHo—4CH—
CHa", 97 [M+H—2H0—CO—CsHio—CoHs—CoH—
4CH—CaHa—CiHe]”
10 183 [MHH" 2812472 2812475 10 CiHwOr 281 [MFH]', 263 [M+H-H0]", 245 [M+H-2H0]", TRk R A PR R
175 [M+H—2H,0—CH;—3CH,—CH]", 161 [M+H—
2H0—CH;—4CH,—CH]", 147 [M+H—2H,0—CHz—
5CH—CH] ", 133 [M+H—2H,0—CHs—6CH,—CH] ",
119 [M-+H—2H,0—CH;—7CH,—CH]"
11 65 [M—H 2750028 2750928 12 CuHiOs 275 [M—H]", 201 [M—H—H:0—2CH;—CoHy" % FR - BR
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12 84 [M—H] 4301017 4310984 78 CauHuOn 431 [M—HI", 255 [M—H—CeHsOc] PR JFH AR

1389 [M-H] 1370248 1370244 28 CHeOs 137 [M—H], 93 [M—H—COZ HRARFR R F4 fEm

4 129 [M-HI 3731306 3731293 36 CauHzOr 373 [M—HI", 197 [M—H—CeHsOs]" FAHE F R F%

15 133 [M—H] 2670668 267.0663 18 CuHuO: 267 [M—H], 252 [M—H—CHJ, 224 [M—H—CH;— T“ift% JFH AR
COJ, 167 [M—H—CH;—O0H—CO—C:0]"

16 159 [M—H] 3611676 3611646 -31 CuHxsOs 361 [M—HI, 221 [M—H—CsHOL, 205 [M—H—-CeHQ— JEREMHARIR  FE  #Lin
CHa]", 148 [M—H—CgHs0s—CHs—CaHg]

17 167 [M—H]" 5352004 5351974 56 CaHzOs 535 [M—H]", 489 [M—H—2CH;—0] TR FH - T

18 16 [M+H]" 1650589 1650543 -19 CoHsOs 165 [M—H], 147 [M—H—H.O[", 137 [M—H—COJ", 123 MIuERR At R RoRT &K
[M—H—CO—CHy", 119 [M—H—H0—CO]" filfm

19 59 [M+H]" 3231133 3231122 09 CisHiOr 323 [MFH], 275 [M+H—H0—2CH", 247 [M+H— THREERBEEMLR R BiK
H:0—2CH;—CO]", 232 [M+H—H:0—3CH;—CO]", 203 4
[M+H—H,0—3CH;—CO—CHO]"

0 67 [MHH" 4831489 4830490 15 CoHaOr 483 [MAHH], 307 [M+H—CaHeOdl, 289 [MHH—CitsOs— THEXHBIALMLRMY Rty BiR
Hz0]', 259 [M+H—CeHe0s—H,0—2CHz]*

A 17 [MEHT 071187 3071182 19 CiHiuOs 307 [M+H]", 289 [M+H—HO]", 259 [M+H—-H0— 50-HEAEMFKES R BiX
2CHy", 221 [MA+H—H0—2CHs—CaHy]', 177 [M+H- B E BRI AL
H,0—2CH;—CsH,—0—CO0]” [

2 11 [MHHT 4171923 4171908 0 CaHkOr 417 [M+H]', 402 [MHH—CHy[", 385 [M+H—CH;—OH]", TWkTBEZ M 2-WiFE-2 Rty Tkt
359 [M+H—CHs—OH—CHy] ", 327 [M+H—-2CH:—  THm&E™4)
20H—CoHy]", 296 [M+H—2CH;—20H—CzH—CH:0] ",
268 [M+H—3CH;—20H—CzH,—CH;0—CO] ", 253 [M+
H—4CH;—20H—CoH,—CH:0—CO]

B 115 [MHH" 4331855 4331853 09  CasuOs 433 [MAHH]', 415 [MHH-HO]', 383 [M+H-HO—CH:— TOkFEEREMER Rith 1ok 7
OHI', 344 [M+H—H0—CH—OH—CaHy|", 313 M+H— 4]
H20—CHs—OH—C3Hs—CHs0]"

%163 [MHH]" 4852137 4852164 <12  CaHuOs 485 [MHH], 400 [M+H—CsHO]', 383 [M+H—CsHsO— ok D IR Rilth Tkt
HO]", 352 M+H—-CsHO—H0—CHO]", 341 M+H—- &4
CeH:0—H0—CHy] ", 337 [M+H—CsHs0—H0—CH:0—
CHs]", 328 [M-+H—CsHe0—H20—CsHe—CH]

% 14 [M-H 1910206 1900201 18 CeHsOr 191 [M—HJ, 129 [M—H—COOH—OH[, 111 [M—H— Frigl —HEBMELE Rl I%T
COOH—OH—H0] i/

% 16 [M—H] 1890372 189.0406 08 CiHwOs 189 [M—HJ, 174 [M—H—CHi, 129 [M—H—CH:— I —HEMTELE Rl I%T
COOH]", 99 [M—H—CHs—COOH—CH0]" [/

A 42 [M—H] 2730465 2730473 125  CuHuOsS 273 [M—HJ, 191 [M—H—HS0s, 153 [M—H—H:S0s— 4T &I ALMAHSE Ry Ak, B
CHY et (A

B 44 [M—H 2050766 2050701 82 CeHuOs 205 [M—H], 143 [M—H—30H], 129 [M—H—30H— ZTREHL"H Rl ook A
CHy", 115 [M—H—30H—CO]"

29 54 [M—H] 239054 239.0555 25 CuHuOs 239 [M—H], 163 [M—H—COOH—CH:0], 147 [M—H— £THH MM AH G R AR, HE

COOH—CH;0—0], 131 [M—H—COOH—CH;0—20],  Ja FAEHBIL4)
117 [M—H—COOH—CH;0—20—CH,]
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D Bl L € LEFHAET (MSMS) JK etk K RE
(mfz) (mz)  (X10%9)

30 58 [M—HI 6211492 6211499 61 CasHuOw 621 [M—HJ", 459 [M—H—CsHuOs]", 283 M—H— LEREMEHETE N #K
CoH100s — CoHgQc], 268 [M—H—CsHw0s— CoHs0s —  ZIMRERRIL“)
CHs]", 239 [M—H—CeH0s—CsHs0s —CHs—CHO], 211
[M—H—CsH1005—CsHs0s—CH;—CHO—CO]"

367 [M-HI 3231129 3231126 01 CisHiOr 323 [M=H[, 247 [M—H—CsHeQf]", 232 [M—H—CaHeOr— SGRMBNE4) AN I SN i |
CHs]", 203 [M—H—CsHs0;—CHs—CHO]"

32 81 [M—H 3330105 3330085 33  CusHuO:S 333 [M—HJ, 253 [M—H—S0s], 223 [M—H-S0s— EEREMBHALE Ry #i
CH0T TRER =40

33 82 [M—H] 4590967 459.0049 36  CoHuOn 459 [M—H], 441 [M—H—HO], 283 [M—H—HO0— E“HEHBFERRR Ry #iK
CsHs0s]", 268 [M—H—Hz0—CsHs0s—CHaJ", 239 [M—  1£74)
H—Hz0—CsHs0s—CH; —CHO, 211 [M—H—H.0—
CsHs05—CHs—CHO—CO]”

3 83 [M—H] 3050703 3050676 29  CusHuOr 305 [M—H], 261 [M—H—COO], 189 [M—H—H.0— ZFERFE N il bR
C00—2CH;—CaHy]", 161 [M—H—H:0—C00—2CH:— 74
CoHa|”

B 93 [M—H] 4750007 4750895 27  CuHuOn 475 [M—H], 299 [M—H—CsHOsl, 284 [M—H—CeHiOs— EEREBMEEEM Kt #HE
CHy", 255 [M—H—CsHs0s—CHs—CHO[, 227 [M—H— N8~
CsHsOs—CHs—CHO—COJ, 211 [M—H—CsHsOs—CHs—
CHO—CO—0]

3% 97 [M—H] 4430979 4431000 37  CaHuOw 443 [M—H], 267 [M—H—CsHeOdJ, 251 [M—H—CeHiOs— TREEHHMRRL Riltl
CHyJ", 223 [M—H—CeHeQs—CH:—COJ", 195.044 6 [M— 71
H—CsHs0s—CH:—2CO]", 167.049 1 [M—H—CsHs0s—
CH,—3C0T

37 115 [M—H] 347.0256 3470236 13 CiHuOiS 347 [M—H], 267 [M—H=S0s]", 251 [M—H—S0:—CH{, TWilEZBmIL™ Y Kiltl #E
223 [M—H—S0:—CH:—COJ, 195 [M—H—S0:—CH:—=2CO]"
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Fig. 2 MS/MS mass spectrum of atractylodin in a positive mode

CIEEHIES SIS

332 AR MRHE“2.77 0T Ik
Pilot R AR E A28 H BARI P B I AL D& T
B, FeHEN 20 MU=, DAMLEY) 27, 36 4

454 Metabolite



$8 B 2020428 #52% H3W  Chinese Traditional and Herbal Drugs 2021 February Vol. 52 No. 3 * 649 ¢

.
0 0 n * o -1
HO | OH o) (0] O:l \ (e] | OH
| \
— —
P H
-
+ +
Ci6H1906" iz 307 CeH1,06" miz 289 CyqH11 05" miz 259
+ l +
N
o o | 0 © | OH
- -
H
H
.
CioHg03" m/iz 177 Cy1HgO5" m/z 221 CyoHy3 05" miz 235
3 HMBARBRRFRRE
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