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Acquity UPLC ¥ AH 2354 (58 [E Waters 24 A ) ;
Xevo G2 Q-Tof & 43 ¥ o it ( 35 [5] Waters A H] ) , Bt &
ESI % 74 ; Acquity UPLC BEH C,(2.1X100 mm, 1.7
pm) (3% A (36 [F Waters 28 1) ) s HAC- 1 H 2l ¥ 4 &l
WRASC (R e T 1E SRR AT BR A ] ) 5 3K 1S o 3V VR 50
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RIS =LA ot V5 VR A 53 -

22 =B RAER RN &
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ATZE0.22 pm GLFLUERESE LT .
24 LHYHhFH &SR
241 #¥%HExh

HEPE SD KR (200420 ¢) , 17135 1 A5, BEAL 5>
PIZEIT PR E R TR, 32 1 mL/100 g 93 B 7, 25 H4A 4
TR BT A RN, A2 AT DL = BRI
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K1 ZEWLERS LC-MSHE
No.  ty(min) fon Expected Detected frror Formula MS/MS fragmentation Identification
mode (ppm)
1 0.55 i 387.1139  387.1145 155 C,H, 0, 341 AR
2 063  + 177.0511  177.0514  1.69 CH,O,N, 160,159,131,116 ESC
3 217 - 879.4953  879.4977 273  C,H,0, 833,671,653,509 Z k2]
4 231 - 879.4953  879.4969  1.82 C,H,0,  833,671,653.483 e AR L
5 271+ 303.0505  303.0503 -0.06 C,H,0, 275,165 Mt FE
6 426 = 11395849  1139.5834 -1.32 C.,H,0, 1093,961,799.475 Yesanchinoside H
7 459 = 1007.5427 1007.5436  0.89  C,H,0,, 961,799,637.475 = k23 R/R /20-BARAK LF RS
8 470 = 1153.6006  1153.5999 -0.61  C,H,0,  1107.961,799,637.475 Yesanchinoside E
9 484 - 1007.5427 1007.5436  0.89  C,H,0, 961,799,637.475 = £ 2% R/R20-ARAK LI RS
10 525 - 1007.5457 1007.5427  3.87 C,H,0, 961,799,637,619,475 ZLeHM
1" 55 - 977.5321  977.5309 -123  C_.H,0,  931,799,637.475 ZE2FR,
12" 618 - 845.4899 8454899  0.00 C,H,0,  799,637.475 =k 23 Rg,
13 623 - 991.5478  991.5492 141 C,H,0, 945,799.637.475 AB23H Re
14 677 - 885.4848 8854852 045 C,H,0, 841,799,637.475 A =B RA L2 Rg,
15 6.89 - 1169.5955 1169.5992  3.16  C,H,0, ~ 1123,961,799,637.475 ABZHA
16 744 - 885.4848 8854852 045 C,H,0, 841,799,781,637.475 A = BEAA S L3 Rg, MR
17 7.64 - 10055270  1005.5336 656  C,H, 0,  959,797,635.473 Zk2HFC
18 8.15 =" 1167.5799  1167.5765 -291 C_H, 0, ~ 1121,959,915,797,637 Zk2#B
19 824 - 8154793 8154786 -0.86 C,H,0, 769,637,475 Z k2 FR,FHIHE
20 1023 -7 13156534  1315.6511 -1.75 G H,,0, 1269,1107,945,783,621 AB 2% Ra,
21 1045 - 8454899 8454911 142 C,H,0, 799,637,475 AB LIRS
22 1050 -1 12856429  1285.6429  0.00 C,H,,0, 1239,1107,945,783,621,459 Z k23 Fa
23 1067 - 8154793 8154789 —049  C,H,0, 769,637,475 Z L 23R,
24 1114 =7 1285.6429  1285.6384 -3.50 C,H, 0, 1107,945,783.621,459 AB 23 Ra,
25 1116 =" 12856429  1285.6393 -2.80 C,H,0, 1107,945783,621,459 Z L 23R,
26 1140 - 829.4949  829.4913 —4.34  C,H,0,, 783,637.475,329 AB2H Rg,
27 1148 - 683.4370  683.4355 -2.19  C,H,0, 637475 AFB2% Rh,
28 1193 =" 11546006 1154.6025  1.65 C.H,0,  1107,945,783,621,459 AB 23 Rb,
29 1212 - 1193.5955  1193.5939 -1.34  C,H,0,  1149,987,825679,553 A =B R AL 23 R,
30 1240 - 1193.5955  1193.5939 -1.34  C,H,0,  1149,1107,1089,945,783,621,475 A =BtAAL 23 Rb FHik
31 1246 - 1193.5955  1193.5930 -2.09  C,H,0,  1149,1107,1089,945,783,621,475 & =FtEA K 23 Rb, FH 1k
32 1250 - 885.4848 8854843 -0.56 C,H,0,, 841,679,533 A =B R A2 3 R S
33 1287 - 1193.5955  1193.5930 -2.09  C,H,0,  1149,1107,1089,945,783,621,475 & =FAEA K 23 Rb, FH 4k
34 1305+ 11015822  1101.5779 -3.90  C,H,0, 749,587,425 ABZ3F Re
35 1323 =" 11235900 11235856 -3.92  C,H,0,, 1077.915,783,621.489 AB 2% Rb,
36 1341 - 6834370  683.4349 -3.07 C,H,0, 673,475 ABZIFF,
37 1363 =" 11235900 11235862 -3.38  C,H,0, 1077,945,783,621.475 ABK 2% Rb,
38 1441 - 991.5478  991.5484  0.61 C,H,0, 945,783,621,459 ABZIFRd
39 1445 - 991.5478  991.5474 -0.40 C,H,0, 783,621,459,327 Zk2HFK
40 1459 - 1031.5427  1031.5416 -1.07  C,H,0,  987,945,927,825,621,459 A =B R A S 24 Rd
41 1479 - 1031.5427  1031.5417 =097  C,H,0,  987.945,927,825,621,459 A= BEAA S 23 Rd S 4K
42 1506 - 1031.5427 10315417 -0.97  C,H,0,  1031,987,945,825,621,459 A =B R A R 23 Rd A 46
43 1549 - 991.5478  991.5477 -0.10  C,H,0,  945,783,621,459 %R K2 XVII
44 16.08 - 1031.5427  1031.5396 -3.01  C,H,0,  987,945927,799 7 =B A S 2 3 Rd A 1R
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Ton Error
No.  ty(min) Expected Detected Formula MS/MS fragmentation Identification
mode (ppm)
45 1631 - 1031.5427  1031.5443 155 C,H,0, 987945781 7 = BEAA S 3 Rd 54K
46 1662 - 961.5372  961.5333 -4.06 C,H,0, 915,783,621,459 =k 2 ¥ Fe
47 1674 - 961.5372  961.5374 021 C,H,0, 915,783,621,459 ZL2HFd
48 1698 - 797.4687  797.4662 -3.13  C,H,0,, 751,619 ZL2HT5
49 1821 - 829.4949  829.4929 -241 C,H,0, 783621459 ASRIHFF,
50 1912 - 829.4949  829.4927 -2.65 C,H,0, 783,621,459 20(S)-A K24 Re,
51 1934 - 829.4949  829.4956  0.84 C,H,0, 783621459 20(R)-AB 23 Re,
52 2114 - 723.3803 7233808  0.69 C,H,0, 677 £ 4505 B
53 2139 - 811.4844 8114813 -382 C,H,0, 765,603 ABZHRK
54 2161 - 811.4844 8114811 -4.07 C,H,0, 765,603 AB 2 Rg,
Ea: 5 AR AT AR ;T [MAHCOO] ;" : [M+Na]'
2: TOF MS ES-
100 1107, 5934 1.25e5
[1108. 5974
1109. 6000
1662. 3785
1107. 509g}1110. 6017 1661. 8752 112‘;2-32;3
1010240 }7?.0565 23,0934 459, 3941 553.[2926 621.4366  783. 4849 945.3399 1107, 4002 111 6023 12396311 1342, 7639 1623. 6234 r1{>55-38261847.6249
¢ 160 ‘ 260 ' 30‘0 ‘ 40‘0 ‘ 560 ‘ 660 ' 70‘0 ' 8(.’"0 960 ‘ 1060 ‘ ‘HIUE] ' 12(‘)0 ‘ 1360 ‘ 1460 ‘ 1560 ' 16(‘}0 ‘ 1760 ‘ 1860 ‘ 1960 e
B3 AZEH Rb HIMS/MSiLE
2: TOF MS ES—
1001 931.5252 1.93e5
232, 5286
933. 5311
637. 4312 799. 4838 977, 5298
638. 4321 800. 4860 .
61 DIEPATS. 0562 sy 5914 2937408 g goy TR ST OO ML [ sy gy geagTe9 71O h/(801.4871 - - 53.21’978523.2;231
U160 ‘ 150 ‘ 260 ‘ 250 ' 360 ‘ 350 ‘ 460 ' 450 ‘ 550 ) 55‘0 ' 60‘0 ' béO ' 7(2‘!0 ' 75‘0 7 80’?} ' 850 ' 900 ' 950 ‘ 10&]0 ‘ 10r50 ‘
E4 =+tEFR A MS/MSILEE
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JEANZ BB HRAEY, L= 2R A
i, C—6 (LRI — o> F M AW S — 0 FARBE 2111
FHIEIAR, C-20 (v 2 He e — o> TR A MU . 76 i
oL IM=HT m/z 931 B9 73 ¥ & F i 2 Bk — 43 F AR BE A
W2 20 T i m/z 799 .m/z 637 BRI BS 1 S m/
2475 IR NS = BB AT U B i — P W C-17
Te L S8 J 2 84 Da, 7R A m/z 391 BUTE S T T AS:, i
A5 B SOk B — 20, MS/MS 3% [E LR 4
3.1.2 &HAmRmE

BB FRS N R ) =& R [M+H] m/z 177 195>

TE T, ERK—4F NH,AH,0 7= 4 m/z 160 Al 159 #E
R BT, m/z 159 R B Rk —53F CO ™A m/z 131
R BT, m/z 1600 7 B 7l RAEEHIEER—0 T
CO, /™ Az m/z 116 AR 851, T AR 6% 715 B 5 S0k
B —20, MS/MS 15 & UL IE 5.,

3.13 #E%

TE B 4 2R A 24 A R [M+HT m/z 303 143
FBF, 0 EK—5 1 00K HE R m/z 285 ﬁiﬁ%‘
T ke F R — CO =M m/z 257 B 8512, 1%

A B 5 SCk B — 20, MS/MS 1% E ILIE 6.

2: TOF MS ES+

1007 177.0510  B.86e3
175. 1199
.
136.0611
1160355 127, 0385
136. 0683 145,014
[116.0700 152, 0564
176.0538
110 0578 114056 124,039 131,0439 138, 0562 1490706 152 0693 {5, 0903 163.0576 174. 0369
| L., J J | l { WO o ‘ 19004 I 167,188 ﬁ | 180,9749
OL.A | [ IV ! g P W ‘l\ulhllliu‘l.li‘ J80,774
110 15 120 125 130 135 140 145 150 155 160 165 170 175 180
B5 Z=tHRHMS/MSIEE
1: TOF WS ESt
100 303. 0503 88863
-]
257, 0465 285, 0395
304.0571
137. 9891 158, 0044 1931094 212. 1197 2010345
209.1179 | 223.09%3 305.0459
118, 0896 165.0620 \ 29,1506 7. 1340 391, 1206
, 85 9297 %. ?642 ; ut M NI o .J\‘“I\ YT TR POTTERON FIPPSURRTIPPSTPOTOUOON [N [FOAT LI ek by s NI \ T TN PO ITTIN N \ il
T S ) A A A A 230 Y A A
E6 HEEHMS/MSIEE
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WE— PA=CHRERE RIS R EIRERTHAF

b, N A PO | - —
2.00 4.00 6.00 8.00 10.00 12.00 14 00 16 00 18 00 20 00 22.00 24.00 26.00 28.00
1004 ®
Y < T | T T 1 T 1 1 Jvt‘rj‘ll-ﬁ T 1 T T T T T 1 ‘J‘,‘A«‘_’\ 1
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 201 00 22 GU 24 00 26 00 28 GU
Rt I )
Mt 2
0 A —JJ WHML—ILIM_J'\_ ",y «,.AA.A.JM LJVWJMJU bl Time
T T T T T 1 T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28 00

7 HiBEFEKXBPIEIEE

E:(A)=EH;(B)EGRE;(C)AHhE

100+ o
QE_
2 3 2
ol | r W_JLM__HJ\_H_MMLWW'%
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00
1001 (E)
<]
0= JAA A
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00
100 ®
=
1]
P Y {
0 T ? T ¥ T ; 7 ; T T T T 7 T T T T T T T \ Time
200 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 2200 24.00 26.00
8 IEEF&I BPI&EILE
E:(D) =L (E)Za i (F)SHhi
32 2 S A FRIAFH R 52 B T HLIR R A SRR , 47 24

K H“2.57 TN AR S5 3 =Bk R RS
I3 K 285 243 10 SRR b R AT R DU 07, 0 IE B AR 5
T, = H KRB A IR 25 24 1M 38R & 1 BPI a3
PN 7 K 8 s o 42 B “2.67 10 K408 A B 5 1k 1
TEAL2E R S5 M, 7R 45T =B R A R UL TR 3L
5 21 14 A~ W Wi 5t A8 25 1) B RN 4 A AR (3R
2-323),
321 =ZthhRHmRRRmET

W MSC A I P 5 75 245 3 A A PR AN ) 285 4 AR 1
ARG F R L oo T ARA I AR R, B RS 1 40
A2 55 R0 FIORS Bff BT S BT S WO o SR, 8 K 24K

AR A AR 1 S5 22

M1 e B FBUF P2 AL IM-HT m/z 475 (105> T 55
T Sem/z 391 R R85, JE B 84 Da B RRAE 4
KOWEENRANS =8, M2 7R R P B 5
M1 —E 2458470 (B 7 B T [M-H] m/z 473 tb
M1 /N2 Da, A B SR NS =1

M3 7E 61 B TR R R [M-H] m/z 459 53155
T,k E84 Dart T m/k 375 BIWE B T, i 2 it
THSRAS B30 W % e R A S

M4 7E 53 & o 7R [M+Nal” m/z 645 70 7551,
EB R ZK— R — oy 1K, R
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F2 =M IMEREBAL S LC-MS #3E

No. t,(min)  Ton mode Expected Detected Error (ppm) Formula MS/MS fragmentation Identification
2 0.80 ¥ 177.0511 177.0511 0.00 CHON,  116,160,159,131 Zxk

5 277 + 303.0505 303.0508 0.99 C.H,0, 275165 WA
11 5.56 = 977.5321 977.5303 -1.84 C, Hg,0,  931,799,637,475 =ZLZHR,
12° 6.18 - §45.4899 845.489 -1.06 CoH,0,, 799637475 AK 2 Rg,
13° 6.19 - 991.5478 991.5464 141 CuH 0, 945.799.637.475 ABLH Re
22 10.50 = 1285.6 429 1285.6394 -2.72 Cigltil, 0 1239,1107,945,783,621,459 =t 2HFa
26 1140 - §29.4937 829.4949 -1.45 CoH,,0,, 783637475329 ABLH Re,
27 1183 + 639.4472 639.4417 ~8.60 C.H,0, 441423405 ABLH Rh,
28 11.86 = 1154.6006 1154.6073 5.80 C,,Hy,0,, 1107,945,783,621,459 AB 2% Rb,
36 1341 - 683.4349 683.437 3.07 CH,0, 673475 ABLHF,
38" 14.15 = 991.5478 991.5460 -1.82 C,H,0 6 945,783,621,459 AK 2 Rd
49 19.15 = 829.4949 829.4927 -2.65 C,H,,0,, 783,621,459 AR LHF,
50 19.40 - 829.4949 829.4963 1.69 C,H,0,  783.621459 A% £ R,
53 2144 - 811.4813 811.479 -2.83 C,H0, 765603 Ak 2.3 Rk,

E a5 AR S AT A IE ;T [M+HCOOT
£3 =EHMARMRREY LC-MS HE

No. t, (min) Ton mode Expected Detected Error (ppm) Formula MS/MS fragmentation Identification
M1 20.77 = 475.3787 475.3786 -0.21 C,,Hs,0, 457,391 RS =B
M2 23.56 = 519.3686 519.3696 1.93 C HL0, 473.455.389 WA RAS 2B
M3 26.37 = 459.3838 459.3843 1.09 C,,H,0,4 441,375 RAF =B
M4 28.20 +* 645.4343 645.4372 449 €. H,0, 465203 AK 2 CK

7 [M+HCOO] ;*: [M+Na]"

[M+Na-gle—H,0]" m/z 465 Fl[glc+H,0+Na]" m/z 203 ")
TR B 1, 4255 Sk LU X 55 58 o NS 24 C-K™,

4 itig

AWF5EH, % F UPLC-ESI-Q-TOF-MS/MS 4%
ATy AR E 38 | JBT% 43 2 R A5 1, v =&
K6 SO 3 W BT S A28 00 L 285 b o i AN SRR
FEXE, 43 AT HL 0T 1 24 g LA, 25 SR A = L R R P i
YRR SA k2= LR b Ao 3 g
JEANZ ZFERAF K364, JEAS = FE R K 144, #
B2 1A B LA RS LRI AL & 14

FE =B U IR AT R SR L — 2B T 4
2 1M 31 AT 48 B0, 5 o = ok R B4 25 1
I RS L MLHEAE it ) €33 T 07 26 40T 1l P A AT 1 D
T2 B o3 AR, 45 AR R BRI i e e 15 31

184 =LA A MR B, A0 FE 14 4IRS i 7Y
55 AR o WUR B 25 B IR NS
SRR 6N =B R, O AS T R,
ANZ B Re. AZBH Rh  AS B Rg, AS B
F R AS BB RA 61, 0l M AS B4 Rb, A
ZEHFRIASEBHF, AS B Re, AS 21T R,
SR RAT Fa; AU 1A =B R HZE AL
AN R R, R EAS ZEMAS S
T C-KRIFE TR A S B BT RS = BRI A
JRAZ =R T RS =R, 7R 25 KR
25 v G0 1) g R A JER 7R i A e AR T i
LR EIE TR Y IS SRR i 25 E
B, N 5 T AT — B L S DU E
BLHII 58 B8 0 B filh , B ATTVE S = Lok B 2 10 %00 B
537 AR B i bR R P I

27 3Lk

1 ERGMTE G 2 AR R IEAIE 28— ). Jbat: P EBEZR

7 H AL, 2020.
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Abstract: Objective To establish a method to recognize and classify the main chemical constituents and constituents
absorbed into blood of Radix Notoginseng Powder accurately and rapidly by applying novel ultra—performance liquid
chromatography tandem quadrupole time of flight mass spectrometry (UPLC-Q-TOF-MS/MS). Methods ~ACQUITY
UPLC® BEH C18 chromatographic column (100 mm x 2.1 mm, 1.7 wm) was employed to UPLC analysis with the
mobile phase consisting of 0.1% formic acid acetonitrile=0.1% formic acid aqueous solution. ESI ion source was used to
ensure the data collected in positive and negative ion mode. The chemical components in Radix Notoginseng powder and
the transitional components in blood were quickly and accurately identified by comparing the retention time and mass
spectrometry information with the reference substance, combined with the literature reports and the accurate molecular
weight and mass spectrometry cracking law of the same or similar components in the mass spectrometry database.
Results A total of 54 chemical components were identified, including 36 protopanaxadiol saponins, 14 protopanaxatriol
saponins, 1 flavonoid, 1 carbohydrate, 1 amino acid and 1 ester. A total of 18 exogenous compounds related to Radix
Notoginseng Powder were identified in the plasma of rats, including 14 absorbed prototype components and 4
metabolites. Conclusion  The qualitative method established in this study could be used to rapidly and accurately
identify the chemical constituents and constituents absorbed into blood of Radix Notoginseng Powder. This study
clarified the transfer—transformation process of pharmacodynamic substances from in vivo to blood, and provided the
basis for the determination of the quality marker and quality control of the Radix Notoginseng Powder. Lay the
foundation for molecular mechanism research deeply.

Keywords: Radix Notoginseng Powder, UPLC-ESI-Q-TOF-MS/MS, Pharmacodynamic substances, Quality marker
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