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Analysis of chemical constituents in Qinbai Qingfei Concentrated Pills by UPLC-
Q-TOF-MS

CHU Yan-tao, = WEI Wen-feng, = HUO Jin-hai, =~ WANG Wei-ming "
( Heilongjiang Provincial Academy of Chinese Medical Sciences, Harbin 150036, China)

ABSTRACT : AIM To establish an ultra performance liquid chromatography quadrupole time of flight mass spec-
trometry ( UPLC-Q-TOF-MS) method for analyzing the chemical constituents in Qinbai Qingfei Concentrated Pills

METHODS The analysis was performed
on an Acquity UPLC BEH C 4 column (2.1 mm x 100 mm, 1.7 pm), mobile phase was 0. 1% formic acid aque-

( Scutellariae Radix , Stemonae Radix , Asteris Radix et Rhizoma, elc. ).

ous solution (A) -0.1% formic acid and acetonitrile (B) with gradient elution, flow rate was 0. 3 mL/min, and
column temperature was maintained at 35 °C. RESULTS Total seventy-eight constituents were identified, four-
teen of which came from Scutellariae Radix, twenty-nine of which came from Stemonae Radix, ten of which came
from Ophiopogonis Radix, thirteen of which came from Asteris Radix et Rhizoma, three of which came from Platyc-
odonis Radix, nine of which came from Pheretima. CONCLUSION This method is accurate and rapid, which
can be used for the identification and analysis of Qinbai Qingfei Concentrated Pills.

KEY WORDS: Qinbai Qingfei Concentrated Pills; chemical consituents; UPLC-Q-TOF-MS
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AEALHATHEGE, MRIEKSTh 78 R R FELL.
Oy TRERIE, ZFEAROCSCHR . N R g OR B I )
KRk, LU T 18 MEEY, NiZLAYRY
200 SRRl K AR FIALHI BT BE0E 1 LAl
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Waters ACQUITY ™ UPLC (64 (24 [E Waters
/NHE]) 3 AB SCEIX Triple-TOFTM 5600 * 15 43 #f i i
1, BCAT ESI A APCI 5 (35 [E AB SCIEX 24
A]); BP211D BUKS % 73 RF (FEZ F A4
WALEUA PR 7)) 5 KQ-800KDB 7Y # 7 ik % e X
(B r A RAT) o

Wl SR @IS (T8 Merck A7) ;5 H
M2 h kel (36 Fisher A7) 5 KAZEMRAK ()7
M F IR R A WD) o

BT (465 715200011) | B EE (LS
100081-200406) . A ZE (5 111595-200402)
PUOHA R (it 111514200403 ) | miMERR (-5
110885-200102) . #¢JiifR (L5 110753200212) |
iz (45 110861-200406 ) | YR IEIG (4t
140661-200903 ) 5% By (o [ 62 24 it G i BF 5T
Be) o hImmi i (A, SAEKT 98% ),

KA EMHRAEAL (45 20150401, 3 g/4%, R
Je LA th R B R ) o
2 ZWHE
2.1 &34 Waters ACQUITY UPLC BEH C
A (2.1 mm x 100 mm, 1.7 pum), VanGuard
Pre-Column A (2.1 mm X5 mm, 1.7 pm); %
B 0. 1% HRK (A) 0.1% FERZHE (B), #6
EYEM (0—4 min, 95% —73% A; 4—35 min,
73% A; 5—10 min, 73% —50% A; 10—13 min,
50% —30% A; 13—14 min, 30% A; 14—20 min,
30% —0% A); FE 35 C; AR A 0. 3 mL/min;
#EFEE 3 plL,
2.2 REFAE HBEIE, AE TR, BTR
B3 R 5500, 4 500 V, B FURIEE 550 C;
FHAEN,, F . FBRE ST 379. 17 kPa,
AR 241.29 kPa; 2@k +80 V; filffEfE
i £35 eV, HHEAEEDY E 15 eV, TOF MS =4l
[ 100 ~1 500 Da, IDA & B W {E# T 100 cps B9
8 I R AT BTG A4 3 Product Ton 4411
Fil 50 ~ 1 500 Da, JFEshaSHR4NER. B R4
{45 Analyst TF 1.6 software, % 45 &b JH & 4
Peakview 2. 0/masterviewl. O software ,
2.3 AR KERAE RIS I
1304

GRHABIAR 1 g (340 HE), A 30 mL75% HIEE,
#7530 min, 13 000 r/min B.[> 10 min, B IEW,
EIFE

2.4 PRI BIERRGH S PRI BRR Y,
Pl 28 T 20 A SR 2 I R TR, ARAEAL T e A
FREL, $% “2.37 R Jr vk Ab B, OB BT M,
HIFE

2.5 HEHME% (1) K UPLC-Q-TOF-MS
RV FEIE R RN R R —2% . —RiE, R
Formula Finder 318 HoRS 8 04 4> 7 i, $EN HomT
BEMAL AL, IRESRFITEE T2 5 VUG (2)
HRARE ] N AMHOC SR, WAR TR . AR . AT R
FAbKIE T4 T5 6 k25 ikl 5 8, d@ar
e i G LR R R Y 1 SN e =W 1 Dy
T, HYORIE. CAS 5 K fir @A), it 53
Bk S B IR, PR AT BB fL 2R A (3)
A 3 5 0 DR B R TR R R TS R T L, BfA
W ZE SR o X F— e ok AR X R S A 5, K
P MS/MS 4 |- {5 B LA B AR 3547k, it —2P 4
Wr A5 .

3 £
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Fig.1 Total ion current chromatograms
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Tab.1 Results of constituent analysis

45 ty/min % KB R m/z FEE m/r iR 7 F R MS/MS m/z
137[M+H]*,119[ M + H-H,0] *,110 [ M + H-
1125 GRS Wife 137.0458 136.0385 1.0 CsH,N,0 [ ] [ 20] [
CHN] *
338 M + H]*,320[ M + H-H,0] * ,264[ M + H-
2 2.63 tuberospironine A 338.1962 337.1889 0.4 C,gHy; NOs
CyH0,1* ,246[ M + H-H,0-C,H,0,] *
isomer of tuberospi- .
3 283 0 EA 338.196 2 - 0 - -
ronine
353[ M-H -, 191 [ M-H-CoH 04 1, 179 [ M-H-
4 291 BER* se35 3530880 354.0945 1.0 CeHgOp  C,H,05] ", 173 [ M-H-CoHy0,-H,0] ~, 161 [ M-
H-C,H,,05-H,0] = ,135 [ M-H-C, H,,05-CO, ] -
53011 X TE 390.2272 389.2202 3.3 Cy,HyNO 390[M +H] "™, 372[M + H-H,0]",316[ M + H-
' AP ) ' ' ' 2T H0,] ,272[ M + H-H, 0-C5 Hg0, ] *
6 3.18 A LRIFH T 320.1856 319.1783 0.1  CH,sNO,  320[M+H]* ,246[ M + H-C,H,0, ] *
322[M+H]*,248[ M + H-C4Hs0, ] * ,230[ M + H-
7 03.36 4WIKH TE 322.2013 321.1941 1.3 CH,NO, :
CyHg0,-H,0] * ,174[ M + H-C, H, 0,-C; H, 0, ] *
179[ M-H] -, 135 [ M-H-CO, ] ~, 117 [ M-H-CO, -
8 3.39  mpnEER se5 179.0363  180.1574 2.6 CoHy O,
H,0] - ,107[ M-H-CO,-CO] -
9 3.68 AL EH B Hi 276.1958 2751881 0.2 C;HyNO, 276[M+H]* ,202[ M + H-C;H,0,] *
AL T R ,
10 3.85 HE  276.195 8 - 0.6 - -
S i
408 M + H]*,390[ M + H-H,0]* ,372[ M + H-
11 3.96 ST HBHm T 408.238 1 407.2308 2.1  CypHyuNO H,0-H,0] ", 344 [ M + H-H,0-H,0-C0] ", 316
. SUAWERH BT <E : . . 3
LRI ) 2R M4 H-H,0-CH 0, ], 298 [ M + H-H,0-H,0-
C3H6021 *
12 411 [EERH HE 278.2115 277.2041 1.4  C;H2,NO 278[M + H] 7, 250[ M + H-G,H, J*, 204 [M + H-
nRIAIE " T 6 H,0,1 % ,136[ M + H-C4H,, 0, ] *
204 M + H]*,276 [ M + H-H,0] * ,248 [ M + H-
13 4.21 sessilifoliamide B HHE 294.2064 293.1991 1.1 C,;Hy; NO;4
H,0-CO]* ,220[ M + H-C;H,0, ] *
219 M + H]*,201 [ M + H-H,0] * ,159[ M + H-
14 4.28 toxol w35 219.101 6 218.0943 3.2 CupH,0;  H0-C,H,0]* ,117[M+H-C;H,,0,]*,103 [M +
H-CyH,0] *
SSO[M + H]*,532[ M + H-H,0] *,514[ M + H-
IS 455 SEARFIKE %545 550.2044 549.1085 3.1 CyHyONgcl U1 oHMOLM+H-CHNO,J7 3020 M + H-Cys Hyg
. Vi > N Y X . . 5
e - PR N, 0,1 7,235 [ M 4 H-Cpy Hig N5 O,CL] 215 [ M +
H_C16H21N305J *
16 4.55 XIUFEMHELB  TE 406.2224  405.2151 0.4 CyHyNO 406[M + H]™,388 [ M + H-H,0]7, 332 [ M + H-
' o ! ' ' ' 2T H 0,1 ,306[ M + H-C;H 0,1 *
o N . 463[M +H] * ,287[ M + H-C4HgOg ] * ,269[ M + H-
17 4.57 @A W 463.0869 462.3604 0.3 CyHi Oy
CoHg0g-H,07*,169 [ M+ H-CoHy0,-CsH 0] *
] 376[ M+ H] * ,302[ M + H-CyHs0, ] * ,276[ M + H-
18 5.01 S T 376.2482 375.2410 3.1  CyuHyuNO, . 3
CsH30, ]
S84 [ M-H -, 548 [ M-H-HCI ] =, 504 [ M-H-HCI-
19 5.04 E3540FHMB £%F 584.1679 585.1757 1.4 Cy,sHyNsO,ClL, C,H,0] 7,474 [ M-H-C,H,Cl, | ~, 371M-H-C4H,
N,0,] 7,232 [ M-H-C4H,; N3O, -C, H,NCl, ] -
303[M+H] +,285[M + H-H,0] +,257[ M + H-
3 2/ /_
20 5.07 %ggﬂ OBTE s 3030515 302.2357 2.4 CisHyOp  H,0-COT 4,167 [M+H-C,H,0;] +,137 [ M + H-

CgHgO4 ] +
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45 ty/min L %x SR MEE m/z S m/z 1RE 4 FR MS/MS m/z
POl NER .
21 5.11 & 390.227 5 - 2.0 - -
Sk i

544 [ M-H ] -, 498 [ M-H-CH,0, | -, 468 [ M-H-
CH,0,-CH,0 ]~, 253 [ M-H-CH,0,-CH,0-C,,

22 513 %3hkB 55 544.2418 545.5848 0.4 CyHisNsOg HN,0, 1-, 214 [ M-H.CH,0,CH,0-C, H,
N,05 ]~
23 5.13 W EMESAMA G 376.246 5 - 4.6 - -
410[ M + H]*,392[ M + H-H,0] * ,374[ M + H-
24 530 Cochinchistemoni- 100537 4005164 1.4 CpHuNO,  H,0-H,0]* 364 M + H-H,0-COT* 318 [ M + H-

none

H,0-C;Hg0, ] *

536[M + H]*,518[ M + H-H,0]*,451 [ M + H-
CpsH3,04NsCl C,H,NO] * ,304[ M + H-C;;H,(N,0,] * ;217 [ M +

H-CigHy N3O, ] F

g

A

25  5.52 ESEGAMFRRF £5%E 536.2268  535.2192 0.

=}

N ' 392[M + H]*,374[ M + H-H,0]* ,336[ M + H-

26 5.56 fSS’llls‘chHamlne S 392.2431 391.2359 0.1  CpHuNOs  H,0-C,H,]*,300 [ M + H-H,0-C,H,0, ]+, 262
[ M +H-H,0-C,H,-C;H,0,] *
532[M + H]*,514[ M + H-H,0] * ,429[ M + H-
H,0-C,H,NO]*
420[ M + H]* ,388[ M + H-H,0-CH, ] * ,360[ M +
H-H,0-CH,-C, H, ] * ,346[ M + H-C, H,0, ] *
287[M + H]*,269[ M + H-H,0]*,241 [ M + H-

27 5.65 Ak A 55 532.2402 531.2329 1.9 C,sH33 N5 Og

28 5.96  SXFFERE BB 420.2381 419.2308 2.6 Cy3 Hy3NOg

29 5.97 FEEWAER WA 2870539 286.0477 0.7  CisHOg  H,0-COJ* ,223[M +H-H,0-CO-H,0] * ,167[ M +
H-CyHg 0] * ,139[ M + H-CyHy0-CO, ] *
) 447[M +H]* ,271[ M + H-C4HgOg ] * ,253[ M + H-
30 6.02 EENC WA 447.0892 446.0849 2.8 CyHi Oy

CgHgOg-H, 0] * ,169[ M +H-C4Hy O4-CoHy ] *
iufﬁigﬁgﬁﬂ- 433.1128 4321056 0.4  CyHyOy ﬁiiﬁl:ilzg;w+H-C6HIUOSJ 2
516[M + H] * ,498 [ M + H-H,0] * ,413[ M + H-
32 6.42 HRAEIRHAKT  %%F 516.2436 515.2380 4.5  CysHyi 0N C HgNO,] *,338[ M + H-CoH,;,N,0, ] * ,235[ M +
H-Cj3HgN;0, 17,179 [M + H-CjgHpyN; 05
336[M + H]*,318[ M + H-H,0] * ,308 [ M + H-
33 6.48  XFBE B HH 336.1806 3351732 4.9  CgHyNO;  €OJ*,290 [ M + H-H,0-CO]*,262 [ M + H-
C3H6021+

o

\
p:

447[ M-H] ", 315 [ M-H-CsH,0, ], 271 [ M-H-

34 6.48 EEFEETF A 58 4472233 448.2309 1.2 CyHy0
C;H;,05] 7 ,161[ M-H-C 5Hys 05 ] ~
303[M + H]*,285[M + H-H,0]*,165[ M + H-
35 6.62 [zt Lg% 303.0495 3020427 1.1 CsHpO,  CH(O;]* ,153[ M + H-CgHy0, 1% ,137 [ M + H-
CgHgO41 "
A 459 [ M-H ] -, 283 [ M-H-C,H,0, ] ~, 268 [ M-H-
36 6.73 WEAH A 459.0933  460.1006 0.2 CypuHyOy ) }
CHg0g-CH3 ] = ,175[ M-H-C s H,, O; ]
37 6.89 FEFELE A R 1237.5495 1238.5568 2.7  CsyHeOp  1237[M-H] -
38 6.90 FEHR A FEHE 533.3110 534.3193 2.7 CyH,0 -
311 [ M-H 17, 283 [ M-H-28 ], 265 [ M-H-
39 7.05 betavulgarin 55 311.056 8  312.0634 1.3 C7H, 04 CH,0,] ", 251 [ M-H-CH,0,-CH2 ] ~, 147 [ M-H-
CgH,0,] "
S0 A 7-0-% ) 461 [M+H]* ,285[ M + H-CHgO, ] *,270[ M +
40 7.18 f}; E% VIO s 46101078 460.1006 3.1 CyHyOy 6o
Z AR R T H-C¢HgO4-CH, ] *
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#i'5 tg/min L %x KU WEM m/z BB m/z 1R 53 F MS/MS m/z
372[M + H]*,328 [ M + H-CO, ] * ,298 [ M + H-
41 7.33 WEAMMEEHE GE 372.2169  371.2096 1.5 CypHyNO €3Hs 0,7 280 M + H-C; H 0, H, 0] 7 ,272[ M +
' AT " ' ' ' 2T HLGGH0,] %, 254 [ M + H-CH,0,-CO, ]+, 242
[M +H-C,Hg0,-C, H ] *
287[M + H]*,269[ M + H-H,0]*,259 [ M + H-
42 7.64 (lIZSHt w5 287.054 1 286.0477 0.3  CisHpOp  COJ*, 153 [ M + H-CgHg0,]*, 135 [ M + H-
C8H603J *
43 7.79  REMEERAF K FEFE 843.4384 844.4457 3.6  CupHgOp;  843[M-H] ™ ,519[ M-H-C,,H,40,, ] -
292[M +H]* 218 M + H-CyH,0,] * ,174[ M + H-
44 7.83 2-ANTTEWWER T 292.1907 291.1834 0.7  CHuNO; G HG0,-CO, 1%, 146 [ 174-C,H, 1+, 118 [ 174-
C,H,-CO]*
45 797 XMIMTTEEEL A EEW 406.2224  405.2151 2.2 CypMHyNO, 406[M + H]™,388 [ M+ H-H,0]7, 332 [ M + H-
' e " ' ' ' 2T H 0,7 ,306[ M + H-CsH 0, ] *
) 271[M + H]*,253[M + H-H,0] %, 169 [ M + H-
46 8.16 FHEE* WA 2710601 270.0528 0 Ci5Hy 05
CeHg]* ,123[ M + H-CyHz0, ] *
5, 8-7 F5 He3-(4-
AL ) 67— 345 M-H] -, 235 [ M-H-C,H,0, ] =, 207 [ M-H-
47  8.58 ’(I%TAE) 6;7; A& 3450980 346.1053 0.9  CiH;0, 6762
W4 k-2, 3-— A - CsH,0,] ™ ,149[ M-H-CoHgO5 ] -
A H-(5)75 4T
48 8.59 NI HmL T 406.2224  405.2151 1.7  CpHyNO 406[M+ H]™,388 [ M + H-H,0]7, 332 [ M + H-
' w 3 ' ' ' 2 U H0,] % ,306[ M + H-CsHg0, ] *
PPy 373[ M-H] ~,237 [ M-H-C4H,0, ] =, 183 [ M-H-C
49 .03 LA ER 3731293 3741366 2.7 CyuHy,O, i s n
W F H,,0,] " ,163[ M-H-C,,H,,0, ]
50 9.18 S JEE HOh TE 386.1962 385.1890 0.9  CyH,NO 386[M + H] "™, 368 [ M+ H-H,0]",340[ M + H-
. WS ] . . . 22 Ho7 NUs CO]+,312[M+H—C3H602]+
422[M + H]* ,404[ M + H-H,0]* ,376 [ M + H-
51  9.26 tuberostemoline EHE 422.2173  421.2101 3.3 Cy, H3 NO; H,0-C,H, ] *,348[ M + H-C;H;0, ] * ,274[ M + H-
CSHGOZ_C3H602J *
345 [ 2-(2- 259[M +H]*,229[ M + H-OCH, ] *, 151 [ M + H-
52 950 WA ML) Z TH 259.1329 258.1256 0.5  CiHigO;  OCH,-CgHg]*,133 [ M + H-OCH,-C4Hs-H,0] *
Ak ]y 103[ M + H-OCH,-C4 H¢-H,0-OCH, ] *
. 283 [M-H]", 268 [ M-H-CH, ], 163 [ M-H-
53 9.63 WEAE* FH 283.0612 284.0685 2.5  CyHp0s i :
C4H,0]
255 [M+H]*,237 [M+H-H,0] *,153 [ M + H-
54 9.75 HBE WA 255.0650 254.0579 0.7  C,sH,0, .
CsHg ]
315[M+H]*,285[ M + H-OCH, ] * ,257[ M + H-
55 9.79 PEAHEA | WA 315.0858 3140790 2.2 C;;H,,06  OCH,-CO]* ,197[ M + H-CgH,0] *,181 [ M + H-
CSHGOZ] *
375[M+H]*,345[ M + H-OCH, ] * ,327[ M + H-
56 9.90 EAEEAT WA 375.1071 3741002 0.7 CoH 3 Og OCH,-H,0] * ,197[ M + H-C;yH,,0; ] * ,167 [ M +
H_CIOHS()S] *
) 285[M+ H]*,270[ M + H-CH, ] * ,242[ M + H-
57 10.00 T-/R4EE A WA 285.0758 284.0685 0.7  CioHp,0s :
CH,-COJ * ,168[ M + H-CH,-CgH, ] *
2,5,7- =5 HE0.,8- 345[ M+ H] *,223[ M + H-CgH,, 0] * ,121[ M + H-
58 10.25 THIL3-(4-HI4E FEA 345.1333  344.1260 2.2 CioHy 04 . .
) A4 4T C,H,,05] " ,98[ M +H-C,; H,05-CH,0]
343 [ M-H ], 329 [ M-H-CH, ], 313 [ M-H-
5.2'- Z“RIE6,7, L. N . _
59 10.39 A 343.0825 344.0896 0.7  CigHO;,  OCH,]~,207[ M-H-CgH,, 0,1, 195 M-H-CoH,,

8- = AR BL B

0,]°

1307



2016 46 H R 7 June 2016
38K o Chinese Traditional Patent Medicine Vol. 38 No. 6
2R
#i'5 tg/min D%y VR ME m/z FBIE m/z 1R 53 F = MS/MS m/z
K — e 359[ M-H] ~,223 [ M-H-C4Hg0, ] ~, 169 [ M-H-C
60 10.45 i‘fa T F4& 359.1136 360.1209 0.2 C19Hy 04 R !
A E Hy 051~ ,154[ M-H-C,; H,,0,-CH, ]
739[M+H]* 721[M + H-H,0] * ,413[ M + H-C,,
61 10.53 FEBHC FR T739.4263 738.4190 1.0  C3HgpOp
Hyy0] % ,395[ M + H-C,, Hy, 0y-H,0] *
388[M + H]*,370[ M + H-H,0]* 314 [ M + H-
62 10.91 TiEbHmL A/B TE 388.2119 387.2046 0.1  CyHyyNOs  CyHgO,]*,300[ M + H-C;Hg O,-CH, ; *,200[ M +
H-C,H,40,-CH,-CsHg0, ] *
A% P S ,
63 11.37 7 H¥ 372.216 6 - 0.9 - -
BIREALES "
X S 11
64 11.59 irﬁj A%“g &4 329.1020 328.0947 0 CigHi0g 329 [M+H]*,135[M +H-C,xH,,0,]*
BH N
A% I S ,
65 11.75 H 372.2169 - 0.3 - -
S ﬂ
J % i S
66 11.88 H¥ 372.2162 - 2.0 - -
Sk i
339 [ M-H ]~ 311 [ M-H-CO ], 217 [ M-H-
67 12.18 HIILEXETEI A £4 339.0866 340.0946 1.4 CoHy60g C,Hg0, 17, 179 [ M-H-C,, HgO, ] =, 161 [ M-H-
CoHgO4 ]~
N 327[M+H]* 219[ M + H-C,;H 0] * ,191[ M + H-
68 12.43 WA EEEN A FL 3271227 326.1154 2.2 CioH 05
CgHg0,]* ,179[ M + H-C\yH,,0] *
N 343[M +H]*,325[ M + H-H,0] * ,207[ M + H-
PREL AR . .
69 12.46 S A FA 343.1176 342.1103 0.9 CioHig0q  CgHgO,]* ,161[ M + H-CyH,, 0, ] * ,135[ M + H-
a €y HL0,] "
327[ M-H] -, 205 [ M-H-CgH,, O] -, 177 [ M-H-
A R .
70 12.74 Z%i‘*am’* FAR 327.1238 3281311 0.2 CiwHyOs  CgH,0-CO] ™, 163 [ M-H-CgH,, 0-CO-CH,; ~, 135
) [ M-H-C4H,,0-CO-CH,-CO] -
71 17.24 | Pukifs Hifp 227.2017 228.2089 1.1 CyHy;0,  227[M-H] ™ ,181[ M-H-CH,0,] -
. 303[ M-H] = ,285[ M-H-H,0] ~ ,259[ M-H-CO, |
72 17.72 FEAEDUMTR e 303.2330 304.2402 0.4 CyHs, 0, :
59[ M-H-CjgHys ]
73 17.96 + ke Mg 241.2173 242.2246 1.4 C,5H,0, 241[M-H] = ,195[ M-H-CH, 0, ] ~
281[M +H]*,263[M + H-H,0]* ,219[ M + H-
74 18.00 WiihER Hifp 281.2475 280.2402 4.6 CigH3, 0, C,Hg0,]* ,163[ M + H-CcH,, 0, ]* ,125[ M + H-
C6H1402'C3H2J -
251[M + H]*,233[M + H-H,0]* ,177[ M + H-
5,8, 11-Lhk N + +
75 18.53 Sy Mg 251.2369 250.2297 2.8 Cy7H30 C,HO]* 149 M + H-C4H,, 0] * ,55[ M + H-C 3
— -1 A%
H240J *
76 19.06 | NbifR Hifp  255.2330 256.2402 0.6 Ci¢Hy,0,  255[M-H] -~ ,209[ M-H-CH, 0, ] -
77 19.83 bz i 269.248 6 270.2559 0.9 C;H3,0, 269 M-H] = ,223[ M-H-CH, 0, ] -
311[M +H]*,293[M + H-H,0]*,223[ M + H-
78 20.68 11- RN iy 311.2945 310.2872 0.6 CyHis0,  CHgO,]* ,97[M+H-C;3Hy0,] % ,57[ M + H-Cy¢
HS()OZJ *
H:ox FoR G IRBHTION, - FoRRK . REY L XHE

JLHIHE Y F B T340 — 20, B B A SRR B 1Y
WA T AL, ZRATOTEIIEE R K s
HEE T, WOV 2%, ol WEIE CO. M
C,H,0 B 1o DAs A1 ] e ik e #2, IE R
TR 45 T 15 U6 m/z 447.089 2[ M +

1308

H]*Y, BRAERE R m/z 271 [M + H-176 ] *, FHi%
W T BT R AR PR o
RAETPPER R, B 0,0, PRAE T8 m/z 253
[M+H-CHgO-H,0] " 5 7T C Ik, Bifs C, .
Cy M B BRPEAREF 85 m/z 169 [ M + H-CoH, O, -



2016 4£ 6 A
384 6l

TR %

Chinese Traditional Patent Medicine

June 2016
Vol. 38 No. 6

CeHgl™, H3cmk [8] —H, M H B A1,
L SRR AR L, HEik . BT
— 8, BOEE O BT, LA 2 ~ 3,

3x10* 271.484 0
i 2x10° 271.367 7| 272356 5
447.089 4

|

253048 3
123.006 6 169,011 7 225053 17 & o063 |
.

100 150 200 250 300 350 400
mlz

B 1x100
0

B2 #EFFEEFHEXTH ESI-MS RigE
Fig.2 ESI-MS’ mass spectrum of baicalin in a

positive mode

HO. 0

o, OH HO. )i /'u(Y‘ ;:ﬁ
‘C( : O OH OH
1C ] —
19%0 HC miz169

OH O o
OH O S -€o
miz 447 miz271 mz2s3  ——>  miz225

B3 EZHHRMER

Fig. 3 Fragmentation pathway of baicalin

+  m=z1

22 2 A i S S R R R ) — 28, HBR RSN
DS 3 22— M1, (R 77 X5 A
WA DX, i ELH S s S A 2% A SRR A
it a3k [9-11], Sl 9 s =
WAL Y. A ScEk (9], MT A MR
Fid, HEJCWIR Couft, 2K B I, R EPIE
ZRWiFE CO;5 X C, 15 Cy [ WU 55 57 3
HEZRR 2O B ek A PE R R e CO, %
FHRA Gyl Gy, WIRER B 3. DAL
A vl B oA, WP 4~5,

327.124 1

£ 500 178.062 6 206.057 0
3l 0 135.044 z”’—“’l-o“}i“ EUS'OSUO
100 150 200 250 300
mlz

4 FEELEMB AEFHERXTH ESI-MS’ FHEE
Fig.4 ESI-MS’mass spectrum of methylophiopogonanone

B in a negative mode

CH, CE
m

CH, CH, CH, L
()WOT”' o i >, o ; 0. ‘\@ f "o
— _ — = __,
HC HC HC —
OH O OH O OH OH 1o

iz 163

miz327 miz 206 miz 178 » Wiz 135

5 HEZZTEWBHRMEER
Fig.5 Fragmentation pathway of methylophiopogo-

nanone B

3.3.2 AWmck KRR EERAAE, 2
R AR ) BRSO Ry, RZERA

Mg [1, 2-a] FAEARSMEE [1, 2-a] LW
fRER, HRIE SR AT I R . RS
Y sg gl W [M + H-100 | * 06, o+
BT — A a-H -y TR A K i AT D
[M+H-74] ", hifEnFEFraa8 FH%T1k
PoCHE AR, BiE CH,CH=C (OH), "4 ; 0]
DIEBIFR I K, B CO e i 1k, LI
WIRB R ], HIESFRATSE [M+H]™ R
m/z 322, FFAEWEF m/2248 RS )RR 5 &
JCEHERR m/z T4 (R 7= A, dE— D AR
2 H,0 Fl CO, J&5 Az i m/2230 F1 m/2204 (8% F 5
T, ZRWIEHIRER m/04 WEER, 758 m/z
174 [M+H-7474 " W, 256 Cmk [13], #I2H]
ENERIRE, #F—LS5hREaxT L, i, g
F7R—30, WCEENENIRE, WIE6~7,

4x10° 248.163 1
3x10% 322,109 6
B 20
IXI?) 36117 1741261 2301539
60 80 100120 140 160 180200220 240260 280 300 320 340

mlz

Bl 6 £NIAHERSTFENXTH ESI-MS® ik E
Fig. 6 ESI-MS’ mass spectrum of croomine in a posi-

tive mode

CH,

0 \
o} -CH,CH=C(OH), ¥ ~N

230
CH,
#z322 meas o |y ol P
~CH,CH-C(OH),} !
\ e
i

N
iz 174

no miz

R

7 SRIREERBERZ

Fig. 7 Fragmentation pathway of croomine

3.3.3 JAbZE #de R Z ARSI A
M, FELIGRRG AL 5560 T 2w
TR BRZE, Horpxt IR A S IR IiE R Z
HARS o REGFIVE R, o DL AL ik
MR B 2, HAR LR ILE I, 245G
SCHR [ 1S ], M58 2 IR . o0 Mk R A ) R 6
I o
4 itig

ARSIBAED , TS RIS W T AR R 2
TRV JE, SR AR bR A B A A U7 i A g
(BPC) &I L R ARSI 1) 0K 24 vh B A5 09 8T B o
Heh FHAER AR, MRS IOEEEER,
BN RER S S5 o AR R A 32 B R O A A R
%, HETMATRE, 5 RAETRNRE, e RS2

1309



2016 4£ 6 A
384 6l

TR %

Chinese Traditional Patent Medicine

June 2016
Vol. 38 No. 6

) DP {5} CE {H#08, % i H A K4 L &
USE SR, EFEHRIE (DP) &k £80 V, ffii
el (CE) %W 35 eV, RiMGAERY R (CES)
BEHN 15 eV, T Bl 2 A R 2 R A R 5] 1 7
EHE, MEHRERAT.

GEASCHRAHT, BT B BB A SRR
TERT, Hxd AR MIC K 0.97 ~3.90 g/L"
i ELE A RSB B . B . BUR S
FAUT g s S R 2 L I T S 5 2
BEYEES TR AL A WA TE BT S A0 G s
S I RE R AEVEIN L A B T L
T I 52 S T LA N P A T L 5 i 2
FRLA LR 1E 0% 1 2 B A L e R vk
B S S M 1) S B VLAY, 1T 785 B A S D
MR B AT s R g, MR e shae' ™, B,
o (A T R VA T A ALY 3 S 2 5
SEHE AR R I, WA LAY [ 4 S A
63, 65, 66 BALGW, ToukE KL,
(36 43 45 MG SCHR 3, G 16, 45, 48 kA
YRR R A 3 AT, 16 S SEIR
R, HSR 45 5, 48 SR, it
I R4 SR R A VR

AR ILH R UPLC-Q-TOF-MS 19 FHH AR 625 7
VR AL TR (AL B A HEA TR A S VST, st
ANk B O LA B SRR AT, e
T I8 ML ARG, RN, %Oy
WERA, TSR I I A AL 25580 R R 5T 2
SRR

S 30

i
=

(1] Zem, £ K, EHEPL 50w o SRR 1E R
[J]. Hhkzh, 2014, 36(1): 36-39.

(2] Zgk&, % Je, B M, % B 2Rk
Al AS Y B AL S R A TS [0 ] vl Il Tl 8 R 2
2004, 26(3): 222-225.

(3] FARH, skilbls, JEs. Kbk 46 du 32 22 25 s 2a it
FElJ]. BJeVLhiEgy, 2003(6): 4243.

[4] Cheng HY, Chen]JH, Yang HH, et al. Identification of ac-
tive components in Styela clava by HPLC-ESI-TOF/MS and the
study on their HPLC specific chromatograms[ J]. Acta Pharm

Sin, 2010, 45(10): 1285-1289.

1310

[5]

[6]

[12]

[13]

[14]

[15]

[16]

A, #® B, AWK, % R UPLC-Q-TOF/MSE %
BB oik O 2 A RO B A "2 A (1], 252 A 4k,
2011, 46(10) . 1231-1236.

Es-Safi N E, Kerhoas L, Einhorn J, et al. Application of
ESI/MS, CID/MS and tandem MS/MS to the fragmentation
study of eriodictyol 7-0-glucosyl- (1—2) -glucoside and luteo-
lin 7-0-glueosyl- (1-—2) -glucosid [ J]. Int J Mass Spec,
2005, 247(1-3): 93-100.

XIEE. b iR & E ke[ D]. K.
WG R, 2010,

g, BB, B, S MR R TEF Sk e
B (1 LC-MS/MS 34 [J]. 25% 53 deik, 2009,
29(9) . 1425-1429.

HANEE. PR A MIE R T [D]. B MaP R
2R, 2004,

Ye M, Guo D, Ye G, et al. Analysis of homoisoflavonoids in
Ophiopogon japonicus by HPLC-DAD-ESI-MS" [ J]. J Am Soc
Mass Apectrom, 2005, 16(2) . 234-243.

Zhou Y F, Qi J, Zhu D N, et al. Homoisoflavonoids from
Ophiopogon japonicus and its oxygen free radicals ( OFRs)
scavenging effects [ J ]. Chin J Nat Med, 2008, 6 (3):
201-204.

R, REdE, M PH. 4 Rl AL Y TR AT B
5ELT]. Mk, 2006, 34(4) . 497-502.

oA XM R R BR AT SE D] T T
rPEEZy R, 2010.

FRIRPEIL., BREAHE, S3/KER4RE. 456w A Y b5 il oy K
EAE TR e ()], PR A Y B, 2010, 29
(2): 14.

FHA. BTN N I B K 2 e 5 SR REAT ST [ D]
TEBH: TREHZRLRA:, 2005.

PN, A TR IR Al 58 SRR 24 11 92 36
WF5El)]. PEZFE, 2010, 27(4): 115-116.

AP, REEL, MIEZE, 5. WA RMEE 2 AR
MEMURI B FESERELT]. hEF 252, 2013, 22(6):
647-653.

ZUE, WM, T, . ORAAE R R0 BT R
[J]. Zy2f=f4, 2007, 42(2) . 118-126.

TR ZLRNPENTT R RLT]. Rigysy, 2012,
24(4) . 69-70.

Lin L G, Yang X Z, Tang C P, et al. Antibacterial stilbe-
noids from the roots of Stemona tuberose[ J]. Phytochemistry,
2008, 69(2). 457463.

EICH, SRR, EmAE, 5. B3EILF R M EER]
WEt ()], PESEER, 2015, 36(3): 102-107.
PRS2 e BE YT S 2 AR P ST ()] ik
2y, 2013, 25(4) . 25-26.



