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absorbed into blood based on UPLC-Q-Exactive-MS technology
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[Abstract] Objective To conduct the qualitative analysis of the chemical
composition and mobile components in rat blood of Jiegu Qili tablets using ultra performance
liquid chromatography-quadrupole-exactive-mass spectrometry (UPLC-Q-Exactive-MS)
technology, and to provide reference for the in vivo study of effective substances in this
preparation. Methods In vitro chromatographic condition was as follows: Hypersil GOLD
C,s chromatography column (50 mm x 2.1 mm, 1.9 pm) was used, the mobile phase was 0.1%
formic acid aqueous solution and methanol (gradient elution), the column temperature was
30 °C, and the injection volume was 5 uL. /n vitro mass spectrometry condition was as follows:
the sample was ionized by electric spray and detected by positive and negative ion dual mode,
with scanning range of m/z 100~1 500. /n vivo chromatographic condition was as follows:
ACQUITY HPLC HSS T3 chromatography column (100 mmx2.1 mm, 1.8 um) was used, the
mobile phase was 5% water+5% acetonitrile and 47.5% acetonitrile+47.5% isopropanol+5%
water (gradient elution), the column temperature was 40 °C, and the injection volume was 8 uL.
In vivo mass spectrometry condition was as follows: the sample was ionized by electric spray
and detected by positive and negative ion dual mode, with scanning range of m/z 70~1 050. SD
rats were given Jiegu Qili tablets by intragastric administration for 7 days, and drug-containing
serum and blank serum samples (female and male Jiegu Qili tablets serum group, and female
and male blank serum group) were obtained through abdominal aorta. The non-targeted LC-
MS technique and Progenesis QI software were used for comparative analysis to identify the
transitional components in the blood of rats. Results 75 compounds were identified in vitro,
and 98 compounds were identified in vivo. Based on the chemical composition identified in
vitro and in vivo, a total of 7 blood components were identified, including methyl isoquercetin,
arachidonic acid, citric acid, pyroglutamic acid, 3-indole propionic acid, 16 hydroxypalmitic
acid, and oleic acid amide. Conclusion This method is efficient, accurate and sensitive, and
can provide scientific reference for future research on the pharmacological substance basis and

quality control of Jiegu Qili tablets

[Keywords] Jiegu Qili tablets; Component analysis; Medicated serum; Ultra
performance liquid chromatography-quadrupole-exactive-mass spectrometry; Chemical

composition; Metabolites; Blood components
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Figure 1. Positive and negative ions mode mass spectra of 50% methanol extraction
solution of Jiegu Qili tablets
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Tabel 1. The ingredient identification form of 50% methanol extraction solution of Jiegu Qili tablets

e Rk praTe T i IR K
I 1] (ppm )
1 096 CHNO  72.09309 [M-H| 218 JH#H 96.4 EVER
2 1.01 C,H,,04 191.055 56 [M-H|” -527 D-(-)-ZETMR 99.9 EVE
3 1.02 CH,N,0, 173.10385[M-H| -2.16 L-A5%&% 96.1 7S 0
4 1.03 C.H,NO, 160.09737 [M-H| -2.45 ZohiEAms 99.1 —
5 1.06 CsH,NO, 116.07115[M-H] -043 &AW 95.0 M1
6 123 CH,NO, 202.10793 [M-H] -1.74 ZWtZHERT 98.9 —
7 127 CHNO,  122.02420 [M-H]T -042 JHiZ 96.1 EVE
8 132 CHN,0, 167.02051 [M-H -3.69 & 94.0 —
9 138 CJH,N,0 135030 69 [M—H] —0.97  YREMEE 96.0 -t a1
10 145 CH,0, 191.019 18 [M-H]T -4.91 i 99.1 15|
11 146 CH,NO, 128.03477 [M-H]T -0.39 D-f:&% R 98.8 Tl
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FisJ i) (ppm )
12 151 CHNO, 128.03477 [M-H] -9.05 4-FftIlEm 99.8 EVE|
13 1.66 CoH,NO, 180.06607 [M-H] -1.65 L-J4%& 98.8 B2/
14 1.88 C,H;N,0, 266.08893 [M-H] -0.78 JIigFf 99.9 M1/
15 199 CH,NO, 130.08680[M-H] -029 =4k 99.7 EE|
16 214 C,HO; 153.087 I8 [M-H]” -491 &% 99.9  HIH/EREANY
PN
17 331 CH,NO, 164.07115[M-H] -1.09 L-#HN%ER 99.2  MH/E AN
18 425 CH0, 125.023 87 [M=H]"  0.06 [A]Z =M 98.5 —
19 487 C,HNO, 186.05550M-H] -1.30 Jez-3-m|WEpR 93.3 L
20 487 C,HO, 137.023 87 [M-H| -7.54 4-FRILIHEMTR 99.2 M/ e
B2
21 587 CHi0, 353.08726[M-H] 813 &R 95.9 2L
22 6.11 CHN 142.065 67 [M-H]T -0.82 2-Z5% 98.5 —
23 6.11 C,H,N,0, 215.08205[M-H]” -0.5 2,3,4,9-tetrahydro—1H-B-carboline-3— 99.0 Y
carboxylic acid
24 635 CyuHN,0, 349.118 83 [M-H]" 1933  EATH 94.8 —
25 642 C,HNO 216138 84 [M=H]T -1.95 %KLk 975 —
26 659 C,HO, 177.018 78 [M=-H]T -1.60 %K% 99.0 —
27 6.68 CiH,0, 289.07121[M-H] -0.87 JL&Z 97.8 KB/ B AR
28 728 C,HN,0, 241.11883[M-H] -239 — 98.6 —
29 7.79 CyH;0,;5  583.150 65 [M-H]” -1.26 2-(3,4-dihydroxyphenyl)-5-hydroxy—4- 90.7 —
oxo—4H-chromen—7-yl6-O0-(6-deoxy—a—
L-mannopyranosyl)-B-D-glucopyranoside
30 7.82 C;H;sN,O, 209.129 00 [M-H]" -1.31  3—(2-methylpropyl)-octahydropyrrolo [1,2-  96.9 —
a| pyrazine—1,4—dione
31 790 CsH,yNO  230.154 49 [M-H]" -0.94  a—piperidinobutiophenone 95.6 —
32 866 CiH,0,  287.05556 [M-H|T -2.28 %Eifj 99.0 BN
33 942 C,H,0,, 579.17138 [M-H|" -2.29 #hpz1s 99.5 BN 2
34 956 C,H,0, 417.118 56 [M-H]T -228 NP-005474 98.3 —
35 971 CHNO 224107 54 [M-H] -2.33  XF W& AN 96.8 —
36 9.74 C,H,NO, 32621200 [M-H] -2.31 A4tIEis 90.1 —
37 989 C,H,0, 24508138 [M-H]" -11.86 (28)-2—(2—hydroxypropan—2—yl)— 90.7 —
2H,3H,7H—furo[3,2-¢g] chromen—7-one
38 996 C,H,NO 30820144 [M-H] -2.33 ZEHNIRAK (benproperine ) 95.3 —
39 1022 CoH,NO  150.091 89 [M+H]" —3.08  N—(2.4— L5 FfEe 94.5 T
40 1042 G,H,0, 189.112 68 [M-H]" -4.88 #hRS{EMHR 99.8 L1
41 1045 C,oHN,0 317.14024 [M-H]" -13.25 4—phenanthro [9,10—e] [1,2,4] triazin—3— 93.0 —
ylmorpholine
42 1056 C,H,0, 253.08647 [M-H]" -1.81 7-H 4K 99.7 —
43 10.62 CyH,0,  463.124 04 [M-H]" -1.42 6-0-[(2E)-3-phenyl-2—propenoyl]- 96.8 —
1-0-(3.4,5—trihydroxybenzoyl)-B-D-
glucopyranose
44 1129 C,H,0, 253.08647 [M-H]" -1.85 4'-H5ILEE 99.7 —
45 1137 C,H,0, 227.09195[M-H]' -623 Hi2F 97.0 —
46 1149 C,H,N,0 323.09329 [M-H] -13.53  6-[5—(I1-naphthyl)-1,3.4—oxadiazol-2-yl] ~ 95.0 —
quinoxaline
47 1191 CH0,  253.050 08 [M—H]T -2.00 HIFERPEHEER 99.9 —
48 1286 C,H,0, 269.181 38 [M-H|]" -143 {EffER 93.6 —
49 1329 CH,,0¢  287.05556 [M-H]" -2.01 AKmRHE 96.0 BN K
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s Y isg
RO =S e s RSOk
i ] (ppm )

50  13.30 C4H O, 181.050 08 [M-H]" -1.72  4-ox0-4,5,6,7—tetrahydrobenzo [b] furan— 93.5 —

3—carboxylic acid
51 1403 CiH,05  271.060 65 [M-H]" -1.64 4% S5 97.6 —
52 14.14 CH;,04 331.248 45 [M-H]" -1.05 (1572)-9,12,13~trihydroxy—15-octadecenoic ~ 93.3 —

acid
53 1430 CiH,0,  253.050 08 [M=H] -2.03 & 52 99.9 A
54 1508 C,H,0, 269.08138[M-H| -096 4-HEIL-2" 4" - FKLer 5 98.1 1M 55
55 1525 C,Hp0s  283.06065[M-H] -133 — 90.7 —
56 1563 C,HO,  239.03443[M-H|" 841 FhER 97.9 —

57  16.79 C,5H;,0, 395.222 23 [M-H]" -7.76  9—(4—ethoxyphenyl)-3,3,6,6—tetramethyl— 90.1 —
3.4,5,6,7,9-hexahydro—1H—xanthene—
1.8(2H)-dione

58 1850 C,Hy,0, 31525353[M-H]" =155 (+)9(10)-dihome 95.0 —

59 2011 CuHyO, 31721167 [M=H|" -9.17 Wik 96.1 —

60 2028 CyH,O, 47134741 [M-H]' -1.33 18p—HEki& 99.3 —

61  20.56 CHy 0, 27923241 [M-H]" -236 o—FRflR 99.1 L

62 2382 CpuHy,0, 33923241 [M-H] -1.65 22'-TFHHEEX (4-HPR-6-f T HAER ) 97.1 —

63 2410 C,H,0, 27122732 [M-H] -1.10 16-FL5LAEHEmR 98.5 a1

64 2428 C,HNO 25424389 [M-H|T -2.02 St 99.0 —

65 2476 CHiNO 282279 69 [M-H]" -2.05 JHIfigfkhz 97.8 +igEd

66 2492 C,H,0, 30524806 [M-H]" -1.45 {EADUMR 99.3 S E|

67 2508 C,Hy,0, 28124806 [M-H|' -1.36 Wiy 100.0 EIERS N 1]
L

68 2552 C,Hy,NO 25439735[M-H]" -2.19 {}EM:% 97.8 —

69 2575 C,H,0, 257.24806 [M-H|" -2.55 ##tHiR 100 /K TE/ 48

70 2598 C,HNO, 418332 12[M-H|" -8.55 N-JMALER 90.9 —

71 26.14 C,H,0, 281.24806 [M-H| -1.99 R AT# 100.0 —

72 2717 CHu0, 28326371 [M-H| -1.40 fff5H% 99.8 —

73 2759 CyuHkO,  455.35252[M-H| -0.76 P-FLF&FW 99.7 A

74 2885 CuH,0, 43734196 [M-H] -1.54 22'-WW.ZHEEM (4,6-—HUT EFEE ) 99.8 —

75 2888 C,H,0, 45535252 [M-H] -0.76 FFHCRmR 99.9 —

210 BIREALSS o

AR RS i 4 R AL A, %K oo

T4 5 DL MHT 40 T8 TUE A7 7. LA B D ,

47 SALE W], WSy T8 Tk miz 254.057 o oHl " Hy

40, MWL TFRH 0. HBE 14 co QUL o

5% m/z 225.05 [M=H—COJ [ 5 T B, 2k O.. S

%14 €O, 153 m/z 209.15 [M—-H—CO,| H & T
R, A alEsk 2 14 Co, il 14 CO 153 m/z
182.09 [M-H—CO—CO,|” HIE FHER . S

kPR, R g R B2 mERA AR
FILE 2, Figure 2. Possible cleavage of alizarin
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215 HAER EALEHY

A I LY 4 DA MLIR B A Y, %
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