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200502110736-200320) ;

( Radix Rehmanniae) . ( Rhizoma Dioscoreae) ( Fructus
Corni) . ( Cortex Moutan) . ( Rhizoma Alismatis) . ( Poria) . () ( Radix Aconiti Lateralis
Preparata) ( Cortex Cinnamomi) ; N (
) ( )
o : 34 43.9%
Wistar (10 (300 +20) g SCXKA )
2003-0004) 10 &
2.2
32.7 mg 10 mL
0.22 pm 10 pL o
: 0.590 g/mL o
: 0.2 mg 1 mL
; 0.1g/L 0.22 pm 10 L o
2.3
2.3.1 HPLC-UV HPLC-ESI/MS Symmetry ShieldTM RP,, (250 mm x4.6 mm
5 pm) ; (A)4.0% (B) : £0 ~4 min 95% ~92% A: 10 ~ 30 min
92% ~80% A; 30 ~80 min 80% ~50% A, 130 °C; :0.5 mL/min,
( ESI) :0.17 MPa; :10.0 L/min; 14 kV;
70 V, :m/z 100 ~ 1200,
2.3.2 Wistar 12 h 10 mL/kg
o 90 min 500 L
o 3000 r/min 10 min -20 C o
2 mL 1 mL 6% HCIO, 1 min
14000 r/min 15 min 0.22 pm 50 pL
3
3.1 HPLC-ESI/MS
HPLC-ESI-MS la ( =) ESI-MS
1b. 5~7
19 1. 2:m/z463 M-H =~ m/z445 M -
H-OH =~ m/z403 M-H-2CH,0 ~ m/z301 M-H-Glu ~ 3-0- (1—-06)
; 5:m/z779 2M -H =~ m/z747 2M -CH,O0H-H =~ m/z389 M-H =~ m/z227 M-
Glu ; 6:m/z715 2M-H =~ m/z357 M-H ~
8:m/z 635 M-H = m/z465 170
123- -0- ; 9:m/z959 2M -H ~ m/z941 2M -H -H,0 ~
m/z449 M -OCH; ~ m/z327 M -H - CH,O0 - ( Benzoic acid)
: 12:m/z 631 M —C,H,COOH -H,0 -H - 140 ( +H,0)
63 4 5- ) ; 13:m/z787 M-H =~ m/z 617 170
1236- 0- ; 15:m/2939 M-H =~ m/z903 M -
2H,0 = m/z769  m/z939 170 m/z 617  m/z769 152
; 16:m/z599 M-H -~ 569 M -CH,0 -~ m/z477 m/z599

111640-
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m/z 551  m/z 569 M -CH,0 -H,0 ~ ;
19m/z647 M-H -~ m/z601 M-C,H,OH-H ~ m/z525 4— 6«3
4 5- ) : 110 .
4
1
T80 11 1214
1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80
t/min
1 HPLC (a) (b)
Fig. 1  Chromatogram of total glycosides of Jinkuishenqi pill( a) and mass spectrometric total ion
current chromatogram in negative ion mode
1( The Peak number is the asme as in Table 1)
1 HPLCESI-MS
Table 1 ~ HPLCESI-MS data and identification for total glycosides of Jinkuishenqi pill
Negative ion mode ( m/z)
Retention time ( MS) Molecular
Peak No. tg( min) Molecular Fragmentation weight Compound presumed
ion peak ( MS/MS)
1 14.6 Unknow Unknow Unknow Unknow
3-0- (1—6)
2 16.4 463 403 373 445 300 464 Galloyl-3-O-apiofuranosylH 1 —6) —glu—
coside
3 23.1 495 137 333 465 496 Hydroxyl-paeoniflorin
4 25.9 405 243 373 345 406 Morroniside
5 30.0 389 227 449 390 Loganin
6 31.4 715 417 357 358 Sweroside
7 34.2 523 505 487 524 A B Rehmaionoside A or B
123- -0- 12 3-
8 34.6 635 465 544 597 636 Tri-O~galloyl-B-D-glucose
9 37.4 959 449 479 327 515 480 Paeoniflorin
10 38.8 799 783 475 800 Unknow
11 42.0 777 615 778 I Cornuside 1II
63 4 5- )
12 45.9 631 491 271 632 6°« 3 4 5-Trihydroxybenzoyl) -paeoni—
florin
1236- -0-
13 46.5 787 617 465 788 1 2 3 6-Tetra-O-galloyl-8-D-glucose
14 47.5 541 347 379 542 I Cornuside |
15 50.2 939 769 617 940 Pentagalloylglucose
16 57.4 599 281 403 447 477 569 600 Hydroxy-benzoyl paconiflorin
17 59.0 495 333 171 460 Paeonoside
18 65.3 583 553 431 584 Benzoylpaeoniflorin
4- 63 4 5- )
19 66.9 647 259 601 525 648 4"Hydroxy 6" 3 4 S-rihy-
droxy-benzoyl) paeoniflorin
3 (123 - 123 6- 0-

. ) 6 ( . 6434 5-
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) . . A— 643 4 5= ) )
6 ( N N A I 1)
3-0- (1—6) .
3.2 HPLC-ESI/MS
2.3.2
2 2, 8 (2~9
t/min
2 (s1) . (S2) (S3)
Fig.2 Chromatograms of total glycosides in vitro ( SI) medicated plasma ( S2) and blank plasma ( S3)
1~9 a~j 2( The Peak number is the same as in Table 2)
2
Table 2 Oringinal components and metabolized components of total glycosides in rats plasma
. Negative ion mode( m/z)
Retention
Compound . Molecular .
time ( MS) . - Compoundpresumed Note
No. ( min) Molecular i ak Fragmentation weight
olecular ion pea ( MS/MS)
a 10.1 169 125 81 170 Gallic acid A
30- (1-56)
2 16.4 463 403 373 445 300 464 Galloyl3-0-apiofuranosyl— B
( 1—56) -glucoside
b 21.6 665 490 666 Unknown A
2- 4-0-
c 22.3 327 151 328 2-Hydroxyacetophenone-4-0— A
glucuronic acid esters
23.1 495 137 333 465 496 Hydroxy-paeoniflorin B
25.9 405 243 373 345 406 Morroniside B
d 27.1 197 151 123 108 198 Paconimetabolin I A
e 28.1 962 561 446 963 Unknown A
f 29.5 543 324 253 544 Unknown A
5 30.0 389 227 449 390 Loganin B
6 31.4 715 417 357 358 Sweroside B
A B
7 34.2 523 505 487 524 Rehmaionoside A or B B
123- 0-
8 34.6 635 465 544 597 636 1 2 34ri-0-galloyl -D-glucose B
9 37.4 959 449 479 327 515 480 Paeoniflorin B
2- 4- S5-0-
g 54.3 261 181 262 2 — Hydroxy-4-methoxy ace— A
tophenone-5-O-sulfate
2 4- S5-0-
h 71.4 247 167 248 2 4-Dihydroxyacetophenone-5-0— A
sulfate
i 73.6 151 109 152 24 A
! : 2 4-Dihydroxyacetophenone
A: ( Metabolic components) ; B: ( Prototype) o
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) : 30- (16) . . . . . A
B.1 2 3- -0- o 9 (a~i ) a( My 170) :
m/z 169 M-H m/z 125 M - COOH m/z 81 2
; b ; c
254 nm m/z327 M-H ~ 328
m/z 151
2- 4-0- ; d: m/z 197 m/z 151,123 108
10 I; e f ; g h
m/z 247 261 14 h
2- 4 5-0- 2 4- 5-0- : i
275 nm m/z 151 M -H m/z109 M -H -CH,CO ~
2 4- 8 ~10 .
3.3
6°4{3 4
5- ) 4-- 63 4 5- ) 34 5-
2 40— — | —
2 4- 5-0- LR \Hogiy HO"%‘% Hoﬁ
2 4- 5-0- 2 4- B20 OH\ oL e C};O
! Pacarifiorin e
I 3 .
N 0 OH
) k"/‘e —2H Moo
— 0
HO R, HO
R o) | 0 CHO |
: 19 Paconimetabein |
17 8 :
0. (156) ‘ Fig.3 Metabolism way of paconiflorin
N N N N A  B.1 2 3- 0- N 9
2- 4-0- 2- 4- S5-0- 2 4-
S5-0- 2 4- I 3 o
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Identification of Chemical and Metabolic Components of Total
Glycosides of Jinkuishenqi Pill by High Performance Liquid
Chromatography-Electrospray Ion Trap Mass Spectrometry

LI Wendan"'> HU Yang' JI Yu-Bin'> DU Juan' SUN Zhi' BAI Jing'’
"( Research Center on Life Sciences and Environmental Sciences Harbin University of Commerce Harbin 150076)

*( Engineering Research Ccenter of Natural Anticancer Drugs Ministry of Education Harbin 150076)

Abstract To identify the chemical components of total glycosides of Jinkuishenqi pill and their metabolites in
vivo analysis and comparison were carried out by High performance liquid chromatography electrospray ion
trap mass spectrometry ( HPLCHSI-MS) among rats” plasma samples obtained after oral administration of total
elycoside ( TG) of Jinkuishenqi pill. 19 compounds including galloyl-3-O-apiofuranosyl{ 1—6) —glucoside
hydroxyl-paeoiflorin morroniside loganin sweroside rehmaionoside A or B 1 2 3-ri-O-galloyl 8-D—glu-
cose paeoniflorin cornuside II 6°-0{ 3 4 S-rihydroxybenzoyl) paeoniflorin 1 2 3 6-tetra-O-galloyl-8-
D-glucose cornuside I pentagalloylglucose hydroxy-benzoyl paeoniflorin paeonoside benzoylpaeoniflorin
47hydroxy 6" 3 4 S-rihydroxy-benzoyl) -paeoniflorin and 2 compounds unknown were detected in TG of
Jinkuishenqi pill. The compounds absorbed into blood including their prototype components and their metabo—
lites were identified. 17 compounds were detected after oral administration of TG 9 of which are metabolites
and others are the original form of the compounds contained in Jinkuishenqi pill. Among the total the metabo—
lites are Galic acid 2-hydroxyacetophenone-4-O-glucuronic acid esters paeonimetabolin [  2-hydroxy<4-
methoxy acetophenone-5-O-sulfate 2 4-dihydroxyacetophenone-5-O-sulfate 2 4-dihydroxyacetophenone and
3 compounds unknown respectively. The results showed that HPLCESI/MS method is efficient sensitive for
detection and identification of prototype and metabolism of total glucosides of metabolites in vivo which is
important to reveal the chemical component of the metabolism in vivo.
Keywords Total glycoside of Jinkuishenqi pill; Component analysis; Metabolites in vivo; High performance
liquid chromatography-electrospray ion trap mass spectrometry
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