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H E: B RAEESAGE- TS KITRAF R (UHPLC-Q-TOF-MS) EM: il i H iK% (Tongluo Mingmu
Capsule, TLMMC) LM, 3% BEAMA Acquity Uple HSS T3 il (100 mmX2.1 mm, 1.8 um), WA A K
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Component profiling analysis of Tongluo Mingmu Capsule based on UHPLC-Q-
TOF-MS

AILI Rezeye, TAO Chujun, LIU Yizhe, QIU Feng
School of Traditional Chinese Medicine, Capital Medical University, Beijing 100069, China

Abstract: Objective A ultra-high performance liquid chromatography quadrupole time-of-flight mass spectrometry (UHPLC-Q-
TOF-MS) was developed to analyze the chemical compositions of Tongluo Mingmu Capsule (TLMMC). Methods Gradient elution
was performed using an Acquity Uplc HSS T3 column (100 mm x 2.1 mm, 1.8 um) with the mobile phase A of 0.1% formic acid in
water and the mobile phase B of 0.1% formic acid in acetonitrile. The flow rate and the injection volume were set to be 0.30 mL/min
and 5 pL, respectively. Through the integration of ChemSpider (http://www.ChemSpider.com/), traditional Chinese medicine
comprehensive database (TCMID), traditional Chinese medicine systems pharmacology database (TCMSP), Chemical Book
(http://www.chemicalbook.com/) and relevant literatures created an internal database for TLMMC. Those chemical components were
identified using the internal database previously indicated, mass spectrometry fragment ion information and the relative molecular
weight of the reference material. To identify the components the internal database described above, mass spectrometry fragment ion
information, and the relative molecular weight of the reference material were used. Results A total of 82 chemical components were

qualitatively identified from TLMMC, in which 42 components were determined by comparing the retention time, precise molecular
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weight and fragment ions of existing reference standards. Other 40 components were predicted according to comparison of the exact
molecular weight and fragment ions. The 82 components include 36 flavonoids, eleven triterpenoids, eleven monoterpenoids, eight
anthraquinones, and 16 other components. Among them 13 chemical components were from Huangqi (4stragalia Radix), 13
chemical components were from Yinxingye (Ginkgo Folium), eight chemical components were from Chishao (Paeoniae Radix
Rubra), eight chemical components were from Mohanlian (Ecliptae Herba), six chemical components were from Dihuang
(Rehmanniae Radix), six chemical components were from Fenge (Puerariae Thomosonii Radix), five chemical components were
from Dahuang (Rhei Radix et Rhizoma), five chemical components were from Sanqi (Notoginseng Radix et Rhizoma), five
chemical components were from Puhuang (Typhae Pollen), five chemical components were from Juemingzi (Cassiae Semen),
four chemical components were from Niizhenzi (Ligustri Lucidi Fructus) and other four chemical components were from
Pheretima (Dilong). Conclusion The present UHPLC-Q-TOF-MS method can quickly and comprehensively analyze the
chemical profiles of TLMMC, systematically elucidate its pharmacological substance basis and provide a solid theoretical
foundation for the elucidation of its mechanism of action and clinical application.
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substance basis

W25 B H K% (Tongluo Mingmu Capsule ,
TLMMOC) & 2023 4 10 H3k#tk Eiify 1.1 22
By, BApEgg. a5 30. IEme HY)
R FT 2 BUREFRIw 51 RS 2 ARG T VR PRI A1
PO 595 A LR 2% BEL L =9 4 R A T 350 HIR B IR
i, HEGTR. mels. 8=, K,
BN MG LA, BRI AL, kA, Bk 4R,
ki . CAIRREEERY, TLMMC W] & 3% F#K
BE IR 54 (diabetic retinopathy, DR) &3
% N B2 A K K7 (vascular endothelial growth
factor, VEGF). 4K F5Z/4-1 (Fms-like tyrosine
kinase, Flt-1) FIAK K752 4K-2 (Fms-like tyrosine
kinase 2, Flk-2) % mRNA KEAMFRIEL, T
VEGF-VEGFR {5 5% 3@k, f%3EL% DR )
BERE, BA A BRI RS .

TLMMC 74T, SRS, iy, S, i,
FrE . AT VT ORI R =B Mg 12
WRHH 2R, HARSERIr 24, WIBUERE R R,
H A AR AT TLMMC #J50 FERERIE 56 1 AH G A .«
Yy 5 B Ak 0t 9 2 vh 24 52 07 AR FI R 4k 1) O
AT, BENE VLRI BRI DAL R 5
FoE PEARTHE L B BRI . S T # R TLMMC 7E I
IR EZ4 . HREIR, A 0EEET &R
P ITIE R A R R . R, A
TPt 5400 R FH 7R o 255 AH £ 185 - DU A AT N (1] o 3%
( ultra-high performance liquid chromatography-
quadrupole-time of flight-mass spectrometry, UHPLC-
Q-TOF-MS) BtHH AN TLMMC 3T 52 15047,
TP B TLMMC Wkt D Foilm PR & BN

BLE LA
1

1.1 NE5RE

25 E PRt A 7] Waters Acquity UPLC R G Al
Q-TOF SYNAPT G2 Jiiifi{X (Waters 2w, EED,
IKA Vortex2 B etk ay [+ 7HD AR %
HIRAF], KQ-500E HYjH 75 i e CEL Lk s
XA IRA T, DV215CD B Hi 7 K-, CP224C Y
HL RSP [ iiess (i) HMRAF], Sigma
3k-15 AURIR & 0N A HINAR T R A
HFRAT), SECURA3102-1CN HL 1K F[FE £ F
Bl b ARAF].
1.2 xtR&m5RF

HIEHHE (S PS012327, RS EA YR
HIRAT, FEDE=98.00%) T 5 5 1 %) b
H (S5 PS000687, Rl M AR AR A,
JRE$=98.00%) BT (A5 PS010251,
R AR R A, 5253 %0=98.00%)
TEWITE R (LS PS000674, RLHY BAYIRH AR
AN, RS =98.00%) . TEWIEE (itS
PS000671, MRS BAEMEHARAR, RES =
98.00%). AjZ41 (5 110736-201438, 1 [E &5
ik E IR, RS 80=96.40% ) A2 N IR H
(fit5 PS011455, Ml BAMEH AR AR, i
B =95.00%) . K HEEA A E (S
PS13011802, RS BAMBHARA R, B
$=99.81%). JLAEZFR (iS5 PS012798, R
EVREARAT, RESH=98.00%) LR
(#t5 PS012798, Ml BAMEH AR AR, i
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H74=98.00%). WETFER (k5 PS000688, Jik
HE BRI AR AR, 275 40=98.00%). K
LUl (S A04HB190321, igdsM- A MREH
AT, FRESH=98.00%). LFKH (bS5
J25HB186356, g AMEHARAR, FE
73 40=98.00%) L Ui (k5 P26DIF78576, Liff
P AR AR A, 255 40=98.00%). AER
R (35 AF21020553, WCARIRVEARIHEHRA
7], FES$=98.00%) FEEE (L5 AF20070652,
PR RIEAE YRR IR AT, T E 7 30=98.00%)
M35 4F D (b5 AF20120402, ERIEAEMIRISE
AT, FEs$=98.00%). Wil Nl (IS
728D118S135868, it AWk A RA R, i
H$=98.00%) P A (5 A25HB192084,
AR AR R AR AR, ES30=98.00%).
HIRER (IS JOT-10054, RS IEMEAYHAE
FRAT], FiE0$0=98.61%) K& (L5 111738-
20160, HE &M MmAE iR, RES =
93.30%). KEFIC (L5 111502-200402, H1[EE
i 2 A E AT, R $0=99.90%) SR
K3-0-918 2 (LS 55033-90-4, _EHgEM-4:4)
BHEAR AT, RS $=98.00%) FH#HT (it
5 104472-68-6, UFIEHAVRHAR AR, B
S3E0=98.00%). HitZ &R ('S PS010462, JAR
BAMBHEAERAT], FES$0=98.00%) HRA K
fis A (#it'5 D04D11G133061, FHFEHAYRE A
AT, FEs$=98.00%). MANE B (LS
D24J11G119518, g AEMRHARAF, i
BB =9800%). WAANR C (Hits
A05GB157055, bHilgimtAEMRHEAER AR, BiE
73H0=98.00%) HENER (b5 J19HB179213, |
TR AR IR A A, i &5 %0=98.00%) 11
AWy (L5 JOT-10060, HRT SF A4 Y8 R A IR
ANd, FESH=9.10%). BFRER (k5
J30GB154008, g AMEHAERAR, F&E
73$0=98.00%) ] (Ht5 PS020288, AN
AR AIRAF, R 75=98.00%) KR H R
(#it5 PU0033-0025MG, R EAM R A R 2
A, FEDH =09800%). K#ER (Hts
A261B224130, FH#RREMAEDIBHA R A R, lEs
$=98.00%) KL (#5 A261B224130, _FifFii
AR PR A A, R 40=98.00% ) K#E &R
I (5 MO8IB214534, gy A= ¥R A R

NFE], FRESH=98.00%). HERKER (M5
A17GB145379, iRt AMEHAR AR, FE
73 %0=98.00%) Kl (L5 JOT-10022, ALY
FEEEVHARER A, FESE=99.12%) %
WHIE (IS JOT-11440, F#FEMARA TR
NF, FESH =98.60%). M EEB (HitS
G13S11L124423, Filgim-AYEHcAR AR, i
BB =9800%). NS 2 Rg (L5
JO8IB205578, gt AEMRE AR AR, HES
$=98.00%). ANZZF Rb; (iS5 J191B217937,
RHFEHAEYIRHA R A7, TR %0=98.00%)
=-bLRBHEH R (it5 A211B213074, LigJEHAYk}
FAHRAT, FESH=98.00%). Jiiikal F Ex
(MEOH) 4T Fisher & 7], b5 178335; Fiik4is,
5 CACN) T Fisher AH], #t'5 172473; —HEE
1 (DMSO) 14T Amresco A#], fit5 2543C551; H
% (HCOOH) T E 258 Fb Sk AL s A PR A F 5
AKNAEGIK, T TR PG R AR o
1.3 25455

TLMMC B A1 5K FE LS 25V i 0y A PR 4 =] 4
fit, b5 A2210003, HUASERRIEE 0.4 ¢ FHY TR
Jr2.21g)
2 ik
2.1 AR
2,11 XTIEEVEREE 2 alE 42 P iEYIxT
ME R, FE%RE, LAUE = DMSO Bl ik
R EE A 1.00 mg/mL RS0 RE S i 1. 2031
FE BN 42 Fpib AP S e it e vid B, B
FR—&EMF, N 50%FERBEEZIE, Bl s
AW AR 359 20 pg/mL FRIVE 2 ok S VA
2.1.2 FERIEHIS I TLMMC WAEY)E &,
FEEFRE, 0 50% H BE MR, A LB (P)2 400
W. i 40 kHz. %iE 25 “C) 30 min, M 50%
R E 2%, Boil e LA FE N B0 1 mg/mL (9
W, L UHPLC-Q-TOF-MS 7347,
2.2 TLMMC X7 #EEREL

T IR S R R S, AR IE IS RS
Hr 2 22 45 24 PR 24 0 2 (traditional Chinese medicine
systems pharmacology database and analysis platform,
TCMSP ). #4544 % (traditional Chinese
medicine integrated database, TCMID). ChemSpider
( http://www. ChemSpider.com/) . Chemical Book
Chttp://www.chemicalbook.com/) FIAHIESCHR, A7
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T TLMMC BN B8 2, i & 48,
Fa. MO TR GRS B
2.3 UHPLC-Q-TOF-MS 43 #f
231 BAMHEBERAE BIERN Acquity Uple HSS
T3 ik (100 mmX2.1 mm, 1.8 um). HiEIHH A
9 0.1%HER/KIE, EHH B N 0.1%H IR L%
W, AR E 0.30 mL/min. PEMLEEE WE 1. 2
& SuL, B PEEATR A 80 min.
1 RENEERGE
Table 1 UHPLC mobile phase elution gradient

t/min mEIAHE A% WANHH B/%
0 98.0 2.0
1.00 98.0 2.0
3.00 93.0 7.0
10.00 88.0 12.0
40.00 55.0 45.0
50.00 45.0 55.0
67.00 18.0 82.0
70.00 12.0 88.0
75.00 2.0 98.0
76.00 0.0 100.0
78.00 0.0 100.0
78.10 98.0 2.0
80.00 98.0 2.0

232 B KA ESIHEEJR. 1E. s 1A
A m/z EEN 50~1 200, BAHEHEN 2.0
kv, #EFLHEEA 40kV, BFIHEERN 100 °C, B
WANRE R 450 C, BEHSAREE RN 800
L/h, #EFLSIE S0 L/ 1E B TR0 B L FiZ
bt miz v 556.277 1; SR E R E AL
mlz N 554.261 5.
24 WERSDT

FETRIHIESIH TLMMC N 80 2R T A
Bk, EHRSHHE TR S i T
PHEE A, FahEIEITE 40T 85.00 Mtk G
VIR, EFEER RS R R AR A RS R
PEOME AR, MU SRR, 658
[FINLZ AT VRS, JoRA BRI HE. AR %
I, BT T HAR MS/MS K. fiigfb A nimiad H
{REFINHE] . ARZEAE 8 X 1070 DA [ vRERf o B AN 45 B Y
FURBRAIAT S €, Rl vl FARHEEATHAIA o
25 BURALES O

fH Masslynx BAHFXFFE 5 A %€ LS

Y R RS W R AT SR B AT
3 &
31 TLMMC FERSHLEE

% ] UHPLC-Q-TOF-MS 734 TLMMC 4tiat i
W, RENRAEESILE 1. AARE
TLMMC H 3% T 82 MbZpisr, RAC
AN S R AR BE I A R B AR G 201 R BRI
TIXTEE, B T Ho 42 Rk dm i RS whA 2
TR R R B LEHEN T 5 4h 40 AT EEm)
J5) o IX B4 22 B 4343 A0 Tl % TLMMC BT I 12
PR L0281, ml oy % 0 S A R 45 SR 2 Lk 2.
3.1 EEIR EERLA Y TLMMC H =2
1 U MERR A3 o AR AL S 0 I B A B ZE AR L 1]
ARFAILYEEE T 36 FEEZR sy, WAL
TIET . BEREIALRRS, EERAER
MERAT T 2 0k, EAEE. A A THER
RAFma R, HaF 872 bl [M+H]M [M—H]
I RAETE . IR EPITE MS? i & 2 71
CO. H,0O. CO, 1 CHs 121, HKH 7 524k
G E R LA C AR RFIER] RDA Wi,
JE T X TR R B TR RTORS B AR X 4 R LR
XF, HE G 46 NARBREZR, HoTETIEN
m/z 285.0 [M—H]", MS2 i & Wt E5% 14071
HO T F B 116 m/z 268.1; [ 776 B 2 1 RDA
Wizd, JERK m/z151.0 IR BT dksli Rk 1
9 F HO FERE R T m/z 133.0, H g5k K
N R B E L 2-A; (LAY 25 105y T8 T8N
m/z 447.1 [M—H]", L&Y 46 CRBEZR) £
162.1, HHEEH BT m/z285.1. m/z268.1. m/z151.1,
m/z133.1 BI5ARBERLEL, HENZIL SRR
B, H ok E AR R B E LA 2-B.
&0 19 R 1E S TR 2] m/z 447.1 950+
B, BR 1 o TRIEREAE R m/iz 285.1 HIRE Y
BT, Mt ER 1 5T COHEMim/iz257.1, T
m/z149.0 J m/z 137.0 &I EEIEEHZ C 3k 4 RDA
W7 T BRI B 1o 3B 5 56 R R B B [ 5 4
Xy F BRI ELRE, B 1% B S A A
B, H Uik B R R B EILE 3-A; LA
V) 43 L EE RIEEA AR > 1 ¥ Gle, HHZ
vk (B 3-B) R 5 B85 R a6 2 b
AU B R AR, toF St HE P B IR TR 6 o 122 20
SNBSS
3.1.2 =dFREEE A TLMMC F3L%E |
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D 28 65
68
33 70
2 PO B2 so
I A
5 Fin ‘41." iu R .i 164 66 76
TR E 15 1 ) e T s o, e
o 10 20 30 40 50 60 70 75
t/min
A-IEE T TLMMC RIS ] B-SE TR TLMMC ORI .
A-extraction chromatogram of TLMMC in positive ion mode; B-extraction chromatogram of TLMMC in negative ion mode.
1 XA UHPLC-Q-TOF-MS £E M54 TLMMC EF &L ZE R 5 i I i E
Fig. 1 Extraction chromatograms of chemical components in TLMMC qualitatively analyzed by UHPLC-Q-TOF-MS
#*2 TLMMC UER5HIEEMEAR
Table 2 Identification and attribution of chemical components in TLMMC
. et S E B k% _— .
ta/min 4 * % I '
£S5 t o AT mesT ) ) (X109 HHET g FE i
081 KBTHE CiHxOn  [M—HJ 3871263  387.1291 -723  341.1075,199.057 3 i A pal
¥ 229 HE CsHzOn  [MHHCOO  407.1185 4071190 -123  199.0688 i i 1
32 I CoHiNsOs  [M+H]* 268.103 1 268.104 6 -5.59 161057 6, 136.059 7,  HH e 9
119.0331
£ 311 2Atimethyl-  CigHaOs  [MHH] 21337 3421315 643 2259515, 147.0620 ¥ HH 10
(3-pentanyl)
0xy]-4-0x0-2-
hutenoate
5 319 RETR CiHeOs [M—H] 169.0141 1690137 231 1250237 E4i] ] il
6 399 JHEHD CoHeOn  [M+Na* 7092161 7002167 084 1341120, 505202 2, i il

179.0840,323.119 1
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A a7 N N
B5 i %@ BFR MAET fnfﬂl"f Ei:jf (zi) REET W BRI
4 484 F)LER CrHs0s M=HI 1530182 1530188 -392 1090372 2 iRy 11
g 800 HfA4H CoHxOp  [M—HJ 4951531 4951503 342 4951487, 449188 9, i ] 16
479.0155
ok 813 LK% CsHiuOs  [M—HJ 289.0733 2800712 726 289.069 3, 245.080 2, P il 7
203.033 3, 151.036 8,
137.0219,109.027 9
100 942 EFER CHuNOz ~ [M+H]* 1660871 1660868 181 120087 8, 103055 6, &H® Ak 9
91.0597,77.6796
1 1095 EfE CuHuOs  [M—H] 4151046 4151029 400 295076 8, 267.080 9, R g 13
2530638
128 118 AHNEET CoHxOn  [MHHCOO] 5251627 5251608 362 479159 0,525.162 7, i il 19
37.1011
18" 122 BREFIMYE  CeHsOs  [MHHCOO| 5471489  547.1452 553 3249321, 307082 1, #M wE 13
295,076 8, 277.066 8,
267.080 9, 253.0708
14 1250 AjHH CoHpOn  [MHHCOO] 5251627 5251608 362 479159 0, 525.162 7, A 19
327.1011,121.036 4
15 1343 KEH CHeNO  [MHH] 471196 4171186 239 134112 0, 255.065 4, 0w 13
207,074 8,199,075 2,
137037
16 1419 REHH CsHgOn  [M—H] 7852517 785.2504 165 6232161,161.8620  AWE i 1
17 1438 [TER CoHiOs  [M—HI 1930505 1930501 207 1780356,1340408  KHEZ AN 2%
18" 1446 AT CaHuOnw  [MHH 4330058 433.0078 -462 271062 9, 253082 6, W ik 13
235.1700
19 1552 FERAMEE CoHzOn  [MHH] M71298 4471291 157 285072 8, 257.017 0,  Hii HE 19
M 149.0270,137.03 7
2° 1562 FHA CuHoOn  [MHH] M293 7712348 583 771233 7, 625176 1, P W 10
479.1178
A° 1575 HENEEC CoHuOn  [M—HJ 4301270 4391240 683 383156 2, 365.143 7, kNl A 15
321.155 0, 303.140 0,
277161 3, 250,152 5,
2419115
2 1613 WEE 30-FH CoHaOw  [MHH] 6111641 6111612 475 465009 5, 303.058 8, HE 16
i 153,018 9, 151,043 1
2% 1616 AT CoHxOw  [M—HJ" 609.1484 6091456 460 301019 2, 271043 2, &M s 18
2439131,149.9200
A4 1675 RREZ30-H CuHpOs  [MHH] 6251741 6251769 -448  3170671,287.0578 W 10
B
% 1681 AEEH CaHuOu  [M—HJ 470898  447.0027 -6.49  285.056 1, 268.123 7,  Hfi BEE 2
151,087 3, 131.145 8
2%° 1753 pratensein 7-0-  CxHxOu  [M+H] 4631267 4631240 583 3010693 2860464 iR R 16
glucoside
a0 1199 REREMB CsHuOn  [M—HJ 5(51208 5151190 349 353108 1, 191064 6, R BEE 2
179.045 3,173,058 4
28 1810 HEAUTH CaHeOy  [M—HJ 685.2363  685.2344 277 721212 0, 299120 0, i LT 3
453,141 4,523,182 5,
4211541, 281102 2,
223.0600
290 1847 REHHET  CuHxOs  [M—H] 6232007 6231976 497 4611733, 1610184  AHE  WH 1




283.083 1, 269.062 0,
1614177, 145.940 8,
121.012 4, 104.939 4,
930198
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£2 (&)
A 57 N N
B5 i %@ MER ANT ff/”f }mﬁ (zi) RAWT W BR T
30" 1850 REFEC CsHuOp  [M—HJ 5151208 5151190 349 353108 1, 191064 6, W =R 2
179.045 3, 173,058 4
3 1897 ARKH CuHnOr  [M—H] 2901124 2991131 -234 281113 8, 237.105 1, il LT 2%
209.0519,137.025 9
% 1978 REFERA CoHuOr  [M—H]" 5151208 5151190 349 353108 1, 191064 6, BEE 2
179.045 3, 173,058 4
33 059 EMERTOP CoHpOu  [M-HT 4611076 461.1084 -173  285.056 1, 214.890 0, ¥ =R 2
D-MMH i 2259398
W09 TRH CoHzOs  [MHH] 4311330 4311342 -278  260.083 1, 241,083 6,  Hifi i 19
239,061 5, 211,075 0,
137.018 6, 133,062 4
B 2019 WHEE30(2C0 CxHeOn  [M—H] 7552005 7552035 -397 195919 7, 43913 1, i 10
L- R )5 2710823
Bl
3% 235 =HEER CqHwO1s  [MHHCOO] 9775305 9775321 -164 931527 2, 7994779, ZibREf = 2
637.4131,475.3800
3 AUTS HENEA CaHuOs  [MHHCOO] 4531414 4531397 375 407142 0, 351165 4,  WERANEE A 15
333.156 6, 319.170 6,
307.173 9, 289.156 0,
273.1689, 2451300
3 277 HAMEEB CaHuOn  [M—H] 431286 4231291 -118  367.158 1, 349.154 6 RERMEE WA 15
305.156 1, 287.154 5,
261.160 4, 141,027 7,
1250287, 113.027 7;
97.0092
39 202 KEmR CsHwO:  [M—H]" 2530500 2530501 039 2250673 B K& 2%
400 205 KEfx CsHids  [M—HJ 2530500 2530501 039 2250542 H W 13
4t 238 ABEFRy  CeHnOu  [MFHCOO[ 8454866 8454899 -390 799490 2, 637435 2, ZiRREHE = 2
475.380 0
2 250 ABETRe CgHeOis  [MHHCOO] 9915518 9915478 403 O455516,7994902, ZHEEH =t 2
637.4352, 475,380 0
4 811 EEREW CHpOs  [M+H]* 2850728 2850763 246 267067 8, 57077 0, HE 19
253,047 8, 239,068 3,
225,053 5
M R KER CsHg0s M=H] 2830243 2830243 000 239.0529,211.0524 KM N 2%
45 R HEE CsHidr  [MHH 3030493 3030505 -396 250090 6, 257.049 0, T s 14
229.0523,153.023 1
46t 2384 AREZR CisHiOs  [M—HJ 2850414 2850399 526 1510131,1330413  EMW RS 14
a7 386 ILER CsHiOs  [MHH] 2070543 2687.0556 -452  259.090 6, 241058 3,  HW iy 14
165.0760
4 420 ERE CisH2:09 M=H] 3471333 3471342 -259 347127 1, 211960 9, A 3K 1
167.015 2, 143,874 3,
122.903 4, 1116.934
0,1135717
4 4T BEERE CaHaOn  [M—HJ 4310998 4310078 464 340991 8, 311036 8, e 13




PER 2025498 B56% H 178  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 17 = 6115 -

£2 (&)
A e N o

i %@ MER BANT ff/”f Ei‘f (X‘fé) REET W HE

1485 WHEENE  CeHuOr  [M-H] 3130353 3130348 159 298.0331,186.0386  AE =R 2

519 WHE CigH10r [M=H] 3430841 3430818 670 313.058 4, 285.05 1, K ViR 11
270,086 1, 242,033 8,
214,89 4

633 MEZ CsH1:05 [M+H] 30778 2130763 549 253096 4, 151117 7, WA 10
119.0855

672 FWEAHE  CuHpOp  [M+HCOOI 5831796 5831816 343 620190 7, 535159 9, i ] yal
431,136 0, 165.056 4,
1210316

8B REEE CisHu07 [M—H]" 3150523 3150505 571 301049 5 300042 3, F gty 14
272,051 0, 283.039 0,
151018 6

2061 FEH IV CpHOi  [MHHCOO] 8414651 8414586 772 633438 2, 795505 9, Zifeff B 2
679.4513

016 TREKEZA  CeHOs  [MEH] 50746 2850763 596 2850748 Wi HE 19

3058 ATHEE  CeHuOs  [MAH] 2690814 2690831  -6.32 253054 8, 237.054 6, i HE 19
225,053 5, 197.060 4,
169.064 8, 152.058 2,
1180731

058 AR CyHgOs  [M—H] 4553498 4553525 592 3202534 SHEE T %5

3060 THIEE CeHi0s  [M—H] 2670809 2670657 262 237.0984,2000582 i HE 19

073 ABEHRn  CaHuOs  [MHHCOO] 11536069 11536006 546 1107.5928,9455381, =ikt = 2
783502 3, 621435 4,
459.3834

3160 BHEMAE  CuHuOr  [M—HI 3290642 3290661 577 314064 0, 299036 8, T 1
285,056 1, 271,043 2

T FELEE CsHuOs  M-H] 290471 2690450  7.80  240.060 3, 225.067 3, g K 2%
1978196

262 HERT CuHeeOu  [M+Na* 8084544 8084585 507 623352 8, 491300 1, ZHERE KK 19
473,355 4, 455,353 9,
437.3361,419.333 3

364 KEZWH  ClHpOs  [M-H] 2830610 2830606 141 239.0462 B K& u

B0 ABEHR]  CgHeOw  [MHHCOO] 9915518 9915478 403 045551 8, 783502 3, =iEE = 2
621446 4, 459.392 7

3456 MY CaHaOs  [M—HI 607.1663  607.1663 148 443099 5299.014 2, i 74 il
284,024 6

348 IR CiH07  [MAH] 3501113 350.0131 501 34400153200620  EE iiRe 1

364 FETA CyHs0  [M—H] 6334052 6334003 773 587427 9, 2439131, =iERH 0 BEE 2
1978196

4031 FHEEEI CeHnOs  [M+NaJ* 8924779 8924796  -190 851481 1, 707438 7, =HRT  WE 19

671421 1, 653.402 5,
217.0716,157.044 7

409 KHEZ CoHwls  [M—H]" 290471 2690450  7.80 241063 0, 225.067 3, g KH 2%
1978196

211 RENFEE  CuHxOw  [M—H] 5651148 5651135 230 533.1206,480.0388 il izally 17

223 FERHI CeHuOs  [M+Na]f 8504625 8504691  -7.76 809455 3, 791456 9, =HEW W 19

647.389 9, 629.408 0,
175.154 9,157,102 1
293 FRENER  CaHaOu [M=H]" 565.114 8 565.1135 230  5331206,489.280 3 HiH RA 1
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A 573 N =

B2 tmin ﬁ;f AER MAET iﬁf %ﬁf (zfq AT W OBE TR

W 4633 BETFHC CoHzOs  [M—H] 5951628  595.1663 588 256.2114,271.0288  AfE iRy 11

54683 fuiE CxHuO  [M—HJ 722190 7232136 746 6774147,2600548 T LT %5

6 5042 HER CyHuOy  [M—H] 3530851  353.0873 623 1910528 KNE W 16

5065 SIRNER CyHuOnw  [M—H[ 5791255 5791291 -621 5471400 HH iR 7

78 5584 AR CsHisOs  [MHH  327.1093 3271080 397 2419015 195919 7, #ERME @AM 15
163.120 4, 149.920 0,
1039261

79 6043 FEMANER  CsHaNOs  [MHH) 794712 279.1709 107 201164 8, 149027 0, &AM iy4 9
103957 0, 120,035 2

80 6712 B CoHiNsOs  [MHH]F 2841008 2840995 457 152083 5, 135.119 5, L2 9
1100105

81" 6988 IHEEH CiHzOs  [M—H 3451575 3451549 753 183018 3, 179.022 0, i % 1
165.005 9

8 7268 REMPIMIE  CoHwOs  [MAHF 3031252 3031232 6.60  270.084 4, 256077 3, T HE 2

229.0432,121.032 4

N5 0 IR LA S A A

*RINAE T Masstynx B34 5T 1 e B 4 I AL 540

“represents the components determined by comparison with the reference substances; *represents the components inferred from mass spectrometry peak

data analyzed using Masslynx software.
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Fig. 2 Secondary mass spectra and fragmentation patterns
of luteolin (A) and luteolin-7-0-glucoside (B)
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Fig.3 Secondary mass spectra and fragmentation patterns

of calycosin-7-O-glucoside (A) and calycosin (B)
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Fig.4 Secondary mass spectra and fragmentation patterns

of ginsenoside Rg1 (A) and astragaloside IV (B)
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BRI E B0, DIATZE A, £ MS2IERH, ~jZ
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e, BR VBRI | A1 7= A
Fr& T mlz327.1, m/z 121.0 FORE T HED 2K R,
o MS? J A SR A S — 2 vl I LI 5-A
&Y 12 5ATE X F R EAME, NoAAZ
TR T . SR Masslynx HEH 7708
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Fig. 5 Secondary mass spectra and fragmentation patterns
of paeoniflorin (A) and albiflorin (B)
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WZ Lo AT 25 P e, T8 Ik 55 H o Rl £ B )
LR, B NAT 2R .
3.4 EEEE AURILSEE S 8 MBS
FERE K, AR, KR, AR,
KB BRI B Ty 45 i, A8 57 B A8 X e 2
Rif, DL [M—H] e 7B T fE e, X8
WETE TSR AL &SR F CO. LKER
R, AE MS? T, KREEEELL [M—H] (m/z
269.0) BEFHIEARAELE, ELLEK 3 51 CO 414
AR miz 241.1, miz 225.9 N m/z 197.8 [T &1
U, FL MIS? AR Fr B A S — 2R i P L 6-
Ao B 44 1EE TR AR m/z 283.0 1)
T TIE, HIRESL COOH Fl CO 43 Fr=Ame Fr
BT m/z 239.0 A om/z 211.1, 3855508 8 A B it
[ S AR T R AL, B 1% KR,
H il B R R~ B B L 6-B.
3.2 TLMMC FER7HFHE N

AL E TSR] T TLMMC ) 82 Rl sy,
Heh 42 Fiplir o5 O W IR T e B4k
40 Foft R o aE8 Ik RE A AR O 43 R R T b
XFT DAHEN . 8 PR AIIX 82 R AP ELEE 36 Ff
FEA. 11 Fh =5, 11 Rk, 8 MR LA 16
AL A (B 7-A)s o 13 Rk ok E
TR, 13 MYk ERAM, 8 Bk kH

A

ELES
43.9%

TRAT, 8 Mk oK H S R, 6 R R E
BT, 6 FLZER IR BRI ES, 5 Rk R B ok
W17, 5 FMEEE R R B REL, 5 AL SEmr ok 3 =
£, 5 AL R BV, 4 R AR ok B 22t
T ARG R BIE (& 7-B).

197.819 6
OH O  OH 44
241(-CO)
241.063 0 Ho{ "}
269.044 7 I\(,Co)225 O
225‘9133 SL NS
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B 283.024 3
OH O OH 283
2110524539 046 2 21.( o) o
‘ I o) 93)940

200 240 280 320
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Fig. 6 Secondary mass spectra and fragmentation patterns
of emodin (A) and rhein (B)
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Fig. 7 Type distribution (A) and attribution (B) of 82 chemical components identified in TLMMC
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AR, ARSI 75 v R AR R 2 23 0K F 0.20. 0.30
0.40 mL/min #1717 2438, &5 R R BAFIREN 0.20
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mL/min i, S8R5 B8 B 22, IR R A%t AR ER 2 RLE B AL P100 ISR 2 JLI R & X [J).

PRI E0, AFIF K% E: 1M 0.40 mL/min 1)
W, SECEE R T T R DA B RS K
EHER, AR EN 0.30 mL/min i, &% R 4T,
sy SR [, R a% 4% 0.30 mL/min 1)
R R

TR BN AH A R R A2 RN 7 v R % 5 HERf P 1)
FERER, KRR T FE-K. K-
0.1%H /K 3 PR s, BFFL RIS T H A1 H 2
25, CFERITELEE T T HEE, 1R BRI —
SEFEIE R PR LR o W R M R LAL T 06 R

FEE TSR R R, MRS S8
S T K, AR I S BN S R 1 4
R 0 (RIS G A A — e IR, R ik
PHZRXRHEE, AT 200 35, 45 CHIHE
W, RIAE 35 CHF I8 B 1t e o

R4, ARWTFEHRE TLMMC i B2 fh 28 K
AR A R/ S5 97 2 AR A 0 B % 43 B B R AT T 2%
W, BHKAE 60 min B, (I KRR, 5B
Zo B, KOk K S 80 min, ilkIE S
BRE Y, G R, e AR .

ARWFFN TLMMC e %5 7 82 Fiiba#
By, RV T IXEE RS v BE R IR 2k . (HHE L
J 5y FTRE RIS AR 7E T2 A2k, AR R B A7 L
TR ISR R, T AT Re A SRR TR A
ML yiF, KT RERIE T 3R 1. AR5
Mt (P EZG LY FOSCERIRIE 1 B e g R,
JB& T SR R A3 1 2 B SRR 2k

AW G URiEE UHPLC-Q-TOF-MS 73 Mg A
PRI, ASTEHL S HT TLMMC AL 2250 B, o 3= 3
TEPERT AT TIRNRENT, B TIEH T E 7
TEVE R B S e iR 2R, LRS5O L) 4D e R PR
J97 FH $E LR A o

RBAR FIAVEHHERRAEF B R
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