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Identification and analysis of absorbed components in rat plasma after
oral administration of active fraction of Corydalis yanhusuo by LC-MS/MS

CHENG Xing-ye, SHI Yue*, SUN Hong, JIN Wen, ZHENG Shun-liang, LI Kai-tong, YANG Shuai

(Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences,
Peking Union Medical College, Beijing 100193, China)

Abstract: To analyze and identify the constituents in rat plasma after oral administration of the active
fraction of Corydalis yanhusuo, a LC-MS/MS method was established. The constituents absorbed into blood,
their original crude drugs and their metabolites were identified either by comparing the retention time and mass
spectrometry data with that of reference compounds or by mass spectrometry analysis and retrieving the
reference literatures. Nine species are the original form in Corydalis yanhusuo, moreover, some metabolites in
blood identified as glucuronide were found. The constituents absorbed into blood and the possible metabolites
which demonstrate to originate from the active fraction of Corydalis yanhusuo are responsible for the observed
efficacy. Its serum pharmacochemistry should be subjected to complete investigation so as to illuminate the
pharmacology and active mechanism of the active fraction of Corydalis yanhusuo.
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Figure 1 ESI-MS spectra in the positive mode of the peaks eluted at 2.611 min (A) and 2.379 min (B) separated by HPLC and detected

in the total ion chromatogram of rat plasma sample after 3 h admi

containing 0.2% acetic acid (60 : 40, v/v); flow rate, 1.0 mL-min™’

on Q-Tof II mass spectrometer

nistration. Conditions were: Diamonsil Cig column; acetonitrile-water

; and electrospray mass spectra were recorded in the positive ion-mode
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Figure 2 Representative HPLC-UV chromatograms of active fraction of Corydalis yanhusuo (A) and a standard mixture (B).

3: Columbamine; 5: Coptisine; 6: 13-Methyl-dehydrocorydalmin
11: Berberine; 12: Dehydrocorydalmine. Others are unknown

e; 7: Dehydrocorybulbine; 9: 13-Methyl-palmatrubine; 10: Palmatine;
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Figure 3 Extracted ion chromatograms of the components: active fraction of Corydalis yanhusuo (A), rat plasma sample after oral
administration of active fraction of Corydalis yanhusuo (B) and blank rat plasma (C). Conditions were: Diamonsil C;s column;

acetonitrile-water containing 0.8% acetic acid and 0.2% triethylamine (24 : 76, v/v); flow rate, 1.0 mL-min""; and electrospray mass

spectra were recorded in the positive ion-mode on API 3000 mass spectrometer.

Peak numbers correspond to those found in Figure 2
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Figure 4 ESI-MS spectrum in the positive mode of the peaks 2 (A), 3 (B), 4 (C), 5 (D), 6 (E), 7 (F), 9 (G), 10 (H), 11 (I) and 12 (J)
separated by HPLC and detected in the total ion chromatogram of rat plasma sample after oral administration of active fraction of
Corydalis yanhusuo. Conditions were; Diamonsil C;s column; acetonitrile-water containing 0.8% acetic acid and 0.2% triethylamine
(24 76, VIv); flow rate, 1.0 mL-min"'; and electrospray mass spectra were recorded in the positive ion-mode on API 3000 mass

spectrometer. Peak numbers correspond to those found in Figure 2
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Figure 9 MS? spectra of m/z 366

Table 1 Identification of the components in rat plasma sample
after oral administration of active fraction of Corydalis yanhusuo.
Peak numbers correspond to those found in Figure 2

Peak MS

2
No. (m/z) MS* (m/z)

Identification

2 _ _ _

3 338 322, 308, 307, 294, Columbamine
280, 279, 265, 262
4 370 354,206, 190, 165

5 338 322,190, 188,149  Tetrahydroberberrubine
6 352 337, 336, 321, 308, 13-Methyl-dehydrocorydalmine

Fumaricine

294,293,279

7 352 336, 322, 320, 308, Dehydrocorybulbine
294,293,279

8 352 336, 322, 320, 308, 13-Methyl-palmatrubine
294,292,278

9 366 320,290 Unkown alkaloids

10 352 350, 348, 336, 334, Palmatine
322, 308, 306, 292,
278

11 336  320,318,293,278

12 366 336, 322, 320, 308, Dehydrocorydalmine
294,292,278

Berberine
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Figure 10 MS? spectra and structures of m/z 528 (A) and m/z 514 (B)
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Table 2 LC-MS/MS data of metabolites in rat plasma

No. MS m/z MS/MS (m/z)

Ml 514 338 [M—GlcUAT"

M2 518 342 [M-GIcUAT", 178

M3 528 352 [M-GIcUAY", 337, 322

M4 532 356 [M-GIcUA]', 342, 294

M5 542 350 [M—GlcUA-CH,]"

M6 546 354 [M-GIlcUA-CH,]', 338, 178
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