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Rapid analysis of chemical components in Dachengqi Decoction based on
UHPLC-Q-Exactive Orbitrap MS and feature-based molecular network
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Abstract: Objective Ultra-high-performance liquid chromatography coupled with quadrupole-electrostatic field orbitrap mass
spectrometry (UHPLC-Q-Exactive Orbitrap MS) combined with feature-based molecular networking (FBMN) was developed in this
study to rapidly analyze the chemical constituents in Dachengqi Decoction (K#"<7%). Methods Chromatographic separation was
performed on a Waters Acquity UPLC® BEH Cis column (100 mm x 2.1 mm, 1.7 um). Acetonitrile and 0.1% formic acid aqueous
solution were employed as the mobile phase for gradient elution. The mass spectrometry data of Dachengqi Decoction were collected
in positive and negative ion modes, and then uploaded to the global natural products social molecular networking (GNPS) platform to
create feature-based molecular networks (FBMN). According to the reference substance fragmentation patterns, correlation between
nodes in the molecular clusters, and matching results of GNPS database, combined with the chromatographic retention time, accurate relative
molecular weight of high-resolution mass spectrometry, and MS/MS fragmentation information, the chemical constituents in Dachengqi
Decoction were rapidly identified. Results A total of 304 chemical constituents were identified in Dachengqi Decoction, including 17
limonoids, 19 phenylethanoid glycosides, 39 anthraquinones, 46 flavonoids, 21 lignans, 71 alkaloids, 14 organic acids, 21 acyl glycosides and
56 other compounds, among which nine compounds were potential new compounds. Conclusion The application of FBMN can achieve
the rapid and accurate identification of chemical constituents in Dachengqi Decoction and facilitate the discovery of unknown

constituents or novel structures. The results of this study provide a scientific basis for the pharmacodynamic substances screening and
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quality control research of Dachengqi Decoction, and also provide reference for the rapid identification of chemical constituents in

traditional Chinese medicine compound preparations.

Key words: Dachengqi Decoction; ultra-high-performance liquid chromatography coupled with quadrupole-electrostatic field orbitrap

mass spectrometry (UHPLC-Q-Exactive Orbitrap MS); feature-based molecular networking; alkaloids; lignans; limonoids

KASIHIRE T R DRAT S (980D, 218
BICFARETTH. &JrRe GE M. &
b G, ZR BTy BRSE (RO Tk, =S
Rk, AR TFRERER, 2RpHvmseEl,
AR CH 2 B T AR R S R
K ARJE H WD) RERERT S5 A0 R G500 I Im R IR
57, FA LS B PR B FH A 230,

24 52 07 R R AL S A3 B A TR AE XS H 2
RV A B L R A R TR A
BEERE . HAT, KAEASGHTRIE A, RS
BRI S B %, (R T T AL R
SRR . BEASSEUER A UPLC-LTQ-Orbitrap-MS
EA T RARSG G, et 73 Fdidr,
EEZONERR . W RMATR RIS, M=
RA M)A MK . Cao SEBIR A UHPLC-LTQ-
Orbitrap-MS i E M KA Z L E H 64 Mk, W
MOERRS . TS, AR B, KRR,
HERBEZ RN, BB G H K
SR, HERZ 0 AR RN RGFRHT o

BT, DKo 1 B4 1A R I8 U — Kk
1. 43 FM%% (molecular networking, MN) J&—Ff
RS HAE AT R EOR, T S5 SR LA S )
FEAH R BT 0% S5 A T 2= A AR R Ry 157
MN ARG MS/MS J5z i (R AH AL 5 48 S ALL R A
EVREAER 118, N &R 5EER
RICBN IR SAI PSP RIS T B TR
H15r F M 4% (feature-based molecular networking ,
FBMN) #AR7E MN fR38a Eift—Podk, wIRAR
HEHERR AT E BB S, IR R TR T =R
FRiE S T RAGY, BT O R T 25 R AR
Py AR AT, PR, AHI FERUSR R Al
TR - DU AT -5 FRL 7 U TE B v 40 #% (UHPLC-
Q-Exactive Orbitrap MS) 5 FBMN R, % A#&KS
VK B AL 22 B3 HEA T DRI S e A A T SR AE,
HLA T AN 5T A B 9 B Al
1 EEHH
1.1 Y&

Vanquish 288 & 808 AH (3% 4 (3£ Thermo

Fisher Scientific A &), HiA HaWIFERS . —JohbRE
TR AR A AT A R BIAS I 25 s Q Exactive Plus
Ty HE R U R AT - H I T B S (£
Thermo Fisher Scientific A ], B INHEE Mm% 5
TR Xcalibur {22 TAEYS; ME104E/02 #4755y 2
— M1 R (i Mettler Toledo A PR 5] ); Sorvall
ST 8R fm# ¥ % & 0L (3£ E Thermo Fisher
Scientific A#]); DZTW BUFEHME (JLEkt
27 A 2845 PR A 71 s KQ-500DE #4288 A i i vk
# (RIS NERARAFD.,
1.2 #R5E5

WA (LS 2108027). EKEA (5
2110017) FRIPARSL (5 2203009). 58 (it
2203014) W B AL A 251 T, Aadbnih
=25 K2 h 25 IR 5 4 8 R T AR IR R % 4 il
RNERHEYIEMN KEE Rheum palmatum LT
FARZE ARZFHEYER Magnolia officinalis Rehd.
et Wils. [T i MAR Bz . 2B/ RHEYIIRIE Citrus
aurantium L.[F)TEE4N R BRIR E 280 VP2 48 n 1
At i 17 S PR 45 i A

XL ERVEH A (1, #it'5 M1OHB177710). #&
A (2, #16'5 K09S11L123847). (+) -JLZxE (3,
IS5 P21J11F118380) KEEFL(4, fit'5 TO6J10F92311).
KiEE (5, #It'5 T17011F127680). E4ME (6, it
5Y27J10C91584 O .« M H (7, #tF
H24N9Z75896) FriG i & (8, #it*5 H23J9K65962).
N2 2 (9, 15 G13D11L134229). 458 (10,
fit & A22GBI58496 ) . i & (11, #t 5
YJ0603HA13). FilZifz (12, #t5 ST04870120).
FHPE RN (15, L5 J271S221137). HIEH B (16,
fit 5 J26HB186051 ) s & (17, #t 5
G10S11L123540 ) « R JL & &% (18, #t 5
K19J9R66088 ) « K 3 % H it (19, it 5
MISGBI41118 ) « P 25 K & (20, #it %5
A17GB145379) FlJEANEY (21, L5 T2806B5149).
ZEEMEE (22, #1155 JO6HB172580) . K HZ-8-0-
B-D-Fi & EEF (23, #it'5 S30GB163028). i &
(24, #t'5 H24F11K108893). W& (25, #t5



PER 2025498 B56% 188  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 18

* 6533 »

CO3F6Y 1), gz (26, #it'5 M29GB150104). %
78 (27, #tS C17D10C105977). K} (28,
fit 5 T29D10F107203 ). ¥ 3 4k (30, #it 5
M27GB149635 ) « K = f& B (31, #t 5
R21M9F61834). S5 &M (32, k5 IB241112)
W6 H EHERE AR R A . IR 2 A
(13, fit'5 PCS3621). K % -8-O-B-D-Hi &) B
(14, #it'5 PCS0251). 7725 K3 % -8-O-B-D-Hi % Wi
1 (29, fIb'S PCS1543). A:#HiaEh (33, b5
2405100 W A A AE AL HE AR IR A F, i
ORI =98%. LR, 5. RIRWEARE
Thermo Fisher A ] ; 246 % H/KCRE Milli-Q ##
ai/Kif 724 (£E Millipore A7)

2 7k

2.1 I EARAE &

FREGE R 12.00 g« 7964 9.00 g 225 JEAb
24.00 9. ZIPAASE 12.00g. B AT, JEAb, Hl92T 384
mL 225 17Kk 89 30 min, R 30 min, JEid,
JEVR TP RN K IR 20 min,  FiIAE 10 min, JE .
THE, BRAER L, IOKERN 288 mL. A9 2 kE
W, RN AR . UK Z 20
mg/mL, 12 000 r/min Z.0» 10 min (F.0¥4% 8.5
cm) , B EE, 0.22 um AL e e, EIfE.
22 MEREARNEE

Sy AIFREU IR 1~15. 16~29. 30~33 &,
FESEE v, FCHRASSUEIREA 10 pg/mL [FVRAXT
HESRVAR 1. 24 34 4 °C. 12000 r/min 250> 10 min (5
OPAE 8.5 ecm), 0.22 um FFLIERE SR, BP1S.

23 oEH

231 miEEfE Ak i Waters Acquity UPLC®
BEH Ci5 (100 mm X 2.1 mm, 1.7 um); JishHH: 0.1%
HIERK (A) -4 (B), BREFM (0~0.75 min,
5%~7%B; 0.75~43min, 7%~20%B; 4.3~11.5
min, 20%~40% B; 11.5~16 min, 40%~70% B;
16~16.5min, 70%~95%B; 16.5~17 min, 95%~
95%B: 17~17.1 min, 95%~5%B; 17.1~20min,
5%~5% B); KRR 0.3 mL/min; F£if 35 °C;

HEAETE 5 ul.

232 kM nFAEBIE S FE (HESD;

1E AR R = B B4 iYER m/z 100~1 5005
1Em 55 M 3.8kV, HMIZHLE 3.2kV: AT
5 35 arb; flBN AR R 15 arb; flB IR 300 C;
B AR EIRE 350 °C; BN Full MS/dd-MS?,

Full MS 23#%4 70 000, dd-MS? 233854 17 500,
M5 F AR RS, REREEEN 20, 40, 60eV.
24 EYEE
24.1 GNPS FFfED F MM E KA MS
Convert #4146 B 4 4% 48 . mzML % 2K,
i MS-DIAL #AAHAAFRHERMLE Cixt 3C
) A MS/MS Y3 (.mgf SCHF), 8L Win SCP %
P B R GNPS “Ff, EREHIED TN S5
WEMN: ARSI 381l R W2 % E
9 0.02, RIZEBEEEN 0.7, H/NLECH A
T BN 6, Network top K % A 10, HAESHER
No BHE /P HTLE Cytoscape 3.9.1 B AT .
242 WEVIMEIE LTRSS T Xcalibur
4.0 ik TAESE ) Qual Browser #A4FX i it H HE
AT, RIE SRS iR R
WA MS? ZRF S5 R, 460 I texs
PubChem (45 e« T 1S LA AN J AH OG SCiik,  0F
GNPS ¥ FEVLEC sy, FERYE S e e s
FLARART s POABABLEE , &5 o ol 5 A AR T 297 o
B2, HENILA Y SRR RESE A .
3 Z#R
3.1 KESFHUERDEMSH

% “2.37 WUFAF AT KA TG K BRI S S 1
MELE 1. & “24.17 DU TAEREEAESIGIAS
DK BRIV RHE 71 N2 B L 20 IER 75
) FBMN LRIl op AT 198 A | B
93 KEBWE 115, o simiaZign % A gk
TR AR S A RIS 3 MR TE,
HEWIRRSRAN 53 N LR TEIEE . 3 bt A
R RS ALY 3 MR TR T R
A FBMN LRl iATias 3228 RO E R B
RS, AR, ARFRRZS. BAHIERZL. BRI 7
KBWEY T8, Hrh BB Ny B2, &
P S BRI 2 AN 2RI THK, FRIRSRAN 3 — S
J5. T M IR 2 NSRS TR, ARTE R4
NWIARIERE EWARNERER 2 NS TR, 456
S TFREHT RS T R ARG LS. GNPS £
FEVLHED, FL5w ORI 304 MEED), L
F 1. Hef, 9O NIBERFLEY) (1 AKREZEZEM
8 MEMIHZS, WK 3.
3.2 HYIEENEMEE

EE T, A FBMN Hil2r i 3 MW
KHRKHD T (as by o) , LT 71 AMEY)



6534 « PER 2025498 B56% 188  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 18
1~3
56 .
ESI
109,111,112,114
150,154,156,157,161
977-98,100~103 177,179,180,182
P - 197,198.199,201
o 8?3-09.4 134,137,139
84,87, 239,240,245
|[[7~10 7980 | 0818 hea 166,172 w 217,220,221 259.260,262265
1214 66.68,70 || 122~124 228,230~23] 248,249 .
‘\ |[M1517,00 4849 | Mg | hst~1 223,924 M0T227 294295297
/21,2224 7 72,73l ! 25 “Togs
J‘L 45,47 53,54 k R7 s | L |l20a,, 204 lazs | | 2 | zgz( 28“*398:
‘ 39| 568, T 7 ar | T | es2 276 292
J W | 56320 w56'38f";j L L \ ¥ Nl N, 52257 266,26927%¢ “ 289 | 208,200 \
] A L ol S AAAAAA T LA WA A N UL LW R W=7 N
4 198,200,202
191~192,194~196
173~176,178,181
151--153,155,158 160 EST
135,136,138
128131133
107~108,110,113
103104105 18319 216,218,219,222
8586,35 89,9192 L2~ 163 234235237 250251
77475 | | 125126 PP (203004 241245 | 253236
20,23,25~26 64~ 65,6769 1467149 205210 23223 246~~247,
- 8183 | 140~ 144 | 213215 5 :]
11 57,5961 || | ] : 213
|‘ s0~-s52,54-~55  [[7778 T | 2|
[‘ 618 40~ 41 gy eql us~i2y | | ‘ , 275,277
/‘ | 3031 I g5 *'96I9 I | | 230‘ ‘ 258 267268 279 288,290,291
\ \J‘ | bras? T | M K L\J | |LA ’ 329{..\JEBSFN W\ | §ag1f271,273 [P8928L 293,296 ) 301305 303
| L8R AL A L N VWU et TR st 500 L
I L I B AR
0 1 2 4 5 9 10 11 12 13 14 15 16 17 18 19 20

+/min

1 K&ES;7/KRLRA UHPLC Q-Exactive Orbitrap MS 2B Fii it
Fig. 1 Total ion chromatograms of Da-Cheng-Qi Decoction by UHPLC Q-Exactive Orbitrap MS
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% 1 E-TF UHPLC-Q-Exactive Orbitrap MS B K& S Z/KRLRF U ER D EHE D HT
Table 1 Qualitative analysis of chemical components in Da-Cheng-Qi Decoction by UHPLC-Q-Exactive Orbitrap MS

W2 wmn 4T mamy on KME R SIMS Kangk KR Ak
(/) mz)  (x109)
1 078  CHuNO*  [M[f 1041075 1041074 -095  60.08 it D, HZ 44k
2 081  CsHuNO,  [M+H]* 1180868 118.0866 -198  72.08,58.07 i H ER/ITES
3 081  CsHNOp  [M#H]* 1160712 1160710 -175 116.07,70.07 fi R D.HZ #ERE
4 084  CiHuOs [M-H 1910556  191.0556 -0.02  173.05,127.04 ETEH HZ HigkE
5 104  CisHaNOs  [M#H]* 3141604 3141599 -163 296.15,152.11,121.06,103.05,93.07  N-HIERE-4-0p-D- Z A
e
6 108  CoHuNO;  [M+H]*  168.1025 168.1019 -312  150.09,135.07, 121.06, 119.05 FRMH z E3les
7 111 CuMuNO# M 1961338 1961334 -2.01  137.06, 119.05, 91.05, 60.08 HREm H E3les
8 111  CoHuNOs  [M+H]* 1820817 182.0810 -422  165.5,147.04, 136.08, 123.04 LR D.HZ #HEME
9 111 CuHuNeOs [MHH]*  268.1046 268.1038 -283  136.06,119.04 5t D,H,Z #EE
10 116 CuHaNOs  [M+H]*  300.1447 300.1452 172 282.13,121.06, 103.05, 93.07 Rf-4-0-p-D-H%  D,H,Z M
i
11 116 CiHwOnw  [M-H] 3310665 331.0676 326 2710521102, 169.01, 15100, 12502 1-O-% & FRAE%E D AR
R i
12 120 CyHaNoOs [M#H]" 3531703 3531710 -077  322.13,310.13,191.12, 160.08, N-FEMiE#5-04-  Z EX/]CEN
148,08, 132.08 D-i&iHEH
13 123 CiHasNoOs [MHH]* 3671869 3671870 035  322.13,205.13, 160.08, 132.08, R AE-5-0-pDH 2 EX/]CEN
58.07 iR
14 124 CeHuNO  [M+H]*  138.0919 1380914 -369  121.06,103.05,93.07, 91.05 R D,H,Z Mm%
15 134 CHsNO  [W+H]* 1521075 1521072 -230  121.06,103.05, 93.07, 91.05 N-H iR z W
16 136  CuHxOs  [M-H] 4931193 4931191 -0.42  331.07,313.06, 28305, 271,05, 6O-RATHERP D S
169.01, 151.00, 125,02
17 138 CuHsNO* M 180.1388  180.1383 -2.94  121.06, 103.05, 93.07, 60.08 N-FERZ 5 H W
18 140 CiHeOs [M-H] 1690137 169.0135 -1.23 15100, 125.02 BETE D, HZ HAMEE
19 142 CwHsNO  [MHH]* 1661232 1661227 -295  121.06,103.05,93.07, 91.05 REFW z W
20 174 CiHwOn  [M-H] 3310665 3310676 317 2710521102, 169.01,15100,12502 1-O-%&THERFE D AR
R 1
2 182 CuHN:O  [WHH]" 2051341 2051337 -184  160.08, 132.08,58.07 sk Z A
22 187 CuHuNO;  [WHH]* 1941181 1941176 -254  177.09, 151.08, 145.06, 117.07 isosalsoling’ H W
23 18  CuHpOr  [M-H] 2430505 243.0511 252  169.01,151.00, 125.02 1-0-RBTFHN=E D figk
24 189 CoHuNO»  [M+H]* 1660868 1660864 -255 120.08,103.05, 93.07, 91.05 AN D.HZ #ZAMK
5 192 CaHxOi  [M-H] 4751452 4751462 226 329.09,307.10, 167.03, 152.01, FHER-4-0-0-L-F%F  H NS
123.05, 109.03 {E3t-(1-6)-p-D-
e
6 19  CiHiOs  [M-H] 3150716 3150729 413  15201,108.02 LO-FLRBHAE-B-D-  HZ  EHERER
WL
27219 CeHeOs [M-H  167.0344 167.0341 -206 167.03,123.05 R eplives
28 220 CuHuOu  [M-HIT 4830775 483.0790 323  331.07,313.06,211.02, 169.01, 1.2-2-0- T & TR TR
151.00, 125.02, 107.01 p-D-Fi &>
29 226 CpHaNOs  [M] 2101494 2101487 -349  151.08,119.05,91.05 LN sky/IC s
30 233 CaHxOi  [M-H]  477.1608 4771622 290  345.12,183.07,123.05 A2HS B
31 236 CisHwOun  [M-H] 3730771 373.0783 320  331.07,331.07,313.06,169.01, 12502  1-O-% & FHE-6-0- U3 e
Z D
32 242 CuHuN,O  [M#H]* 1911184 1911179 -2.87  160.08,132.08 N-FEmEZ z E2/1EN
33 253 CxHeOy  [M-H] 6232187 6232208 338  477.16,461.17,315.11, 135.05 PG+Rha+Gle H KROBTR
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£1 (&)
BE wmin 4T mamy e KR RE MSIMS s WEWEH KR AR
(mf2) (mz)  (X107%)
34 253 CuHwOw  [M-H]"  417.0669 417.0686 411 373.08,33107,313.06,169.01,  1-O-%&TFEA6- D BEEEMEE 2
125.02 O-7 Z M #-p-D-
WE
35 254 CisHusOs [M-H]"  299.0767 299.0774 223 239.06,209.05179.03,137.02,  L-O-WEAEKHE D BEEEREH 2
93.03 3E--D-H A
36 257 CauHuOu  [M-H]" 4511240 4511247 138  289.07,24508,203.07,179.03,  JL%%-7-0-p-D- D Hbe-3-BE%
151.04,137.02,125.02,109.03 &L
2 e tafk
37 257  CiHeOs [M-H]" 1530188 153.0184 -2.38 153.02,109.03 JE LR D,H,Z HHEE
38 265 CaHxOuw  [M-H]" 4830775 483.0785 209 3310731306, 2710524104,  16-—-O-%&TFE D BEEEHEE 2K
211.02,169.01,151.00,125.02  H-p-D-Hi%iH>
39 266 CosHuNOs*  [M]* 492.2234 4922022 229  330.07,285.11,25309,235.07,  3-BMH-RLHHW- H /L e
225.09,192.10,175.08,161.06,  O-p-D-E#&j it
14305, 137.06, 123.04, 58.07
40 283  CsHi0s [M-H]- 1530552 153.0551 -0.39  135.05,123.05,109.03 BRI R KRR
41 291 CuHiOy  [M-H]" 3530873 353.0884 318 191.06,179.03 17304,16102,  W&RE HZ  HmE
135.05, 127.04
42 291 CuHxOn  [M-H]"  447.1503 447.1516 304 315.11,135.05,119.03, 101.02 PG+ApP H KCEHE
43 298 CaHuOu  [M-H]" 4511240 4511248 160 289.07,24508,203.07,179.03,  JLZ%%-7-0-p-D- D Hb-3-BE%
15104, 137.02,125.02,109.03  HAHL R
F 53 St A
44 299 CuHsOu  [M-H]- 4311553 4311572 439  299.11,161.05,137.06 LG+ApP H ROFHE
45 300 CasHuNOgs™  [M]* 4762284 4762282 043 314.17,269.12, 254.09, 237.09, L #H-0-p-D- H /1 e
219.08,209.10,192.10,175.08,  WiAipEH"
137.06, 115.05, 107.05, 58.07
46 300 CisHxoOw  [M-H]- 3590078 350.0990 336 197.05182.02,167.00,153.06, T 7#E-4-O-p-D- H T
138,03, 123.01, 107.05 WE
47 300 CuHiNOs  [M+H]* 1960074 196.0965 -453 178.09,150.09,135.07,12106,  N-F-L-BER Z MR
119,05, 103.05, 91.05
48 313 CuMauNOs  [M+H]* 4622128 4622127 -0.24  300.16,269.12,237.09,209.10,  N-HHEL%H-0-- H B/ e
192.10,175.08, 160.05, 143.05,  D-Hi&if
137.06, 115.06, 107.05
49 314 CwHzNOs  [M]f 300.1600 300.1595 -1.63 255.10,237.09,209.10,193.11,  ERIEAZHHW H ERylTES
161.06, 145.06, 107.05, 58.07
50 330 CuwHaOwn  [M-H]"  439.0877 439.0889 284  313.06,169.01, 125.02 35-“RERHEL- D R332
0--D-(6-O- &
TR AR
51 330  CisHuOo [M-H]" 3410873 341.0879 185 179.03,135.04 1-O-WnEfi-p-D- D R332
WE
52 333 CaHuOu  [M-H]" 4511240 4511246 125 289.07,24508,203.07,179.03,  JL%%-7-0-p-D- D Hhr-3-BE%
151.04,137.02,125.02,109.03  H&EH
F 5 St ik
53 335 CuMoN:Or [M+H]* 2050977 2050973 -211 188.07,170.06,159.09,146.06, (&M D.HZ #AEmE
144,08, 132.08, 118.07
54 337  CisHuOo [M-H]"  339.0716 339.0714 -058 177.02,133.03 TREETES0- Z BFUER
[M+H]*  341.0873 3410867 -155 179.03,151.04, 135.04, 123.04 p-D-H &R
5 347 CaHxOn  [M-H]"  577.1346 577.1335 -194 451.10,42509,407.08,289.07,  Jife# % BL ot D LdjieS
245.08,227.07,203.07,187.04, A% 5H1E

151.04,137.02, 109.03
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5 wmn AR mamF on KME R MSIMS ki %E  (ame
(m/z) (mfz) (X109
5 356 CwHiNOs  [M+H]* 2721287 2721281 -227  255.10,237.09,219.08,209.00,  £H 25 H G/l
161.06, 143.05, 123.04, 107.05
57 362 CuHiOs  [M-H" 3200873 3290884 341 239.06,209.05,167.03,123.05  1-0-BFHAEtH-p-D- D i3
wER
50 365 CrHs0s [M-H"  137.0239 137.0235 -2.84 137.02,93.03 bapze S g D.H,Z HHEE
60 368 CaHxOn  [M-H] 5771346 577.1343 -0.56 451.10,425.09,407.08,289.07,  JE{tFH % BL AL D LB
245.08,227.07,203.07,187.04,  StHtk
151.04, 137.02, 109.03
61 368 CuHuOn  [M-H] 45011240 4511253 273  289.07,245.08,203.07,179.03,  JLK&-7-O-p-D-fii&ifk D Fhi-3-B %
151.04,137.02,125.02,100.03  HZILFH Rk
62 379 CwHgOz  [M-H] 8012453 8012479 315 783.24,639.21,621.20,477.16,  PG+Caff+Glc+Gle H ROBHE
459.16, 315.11, 179.03, 161.02
135.05, 133.03
63 379  CrHeOs [M-H] 137.0239  137.0237 -1.02  137.02, 93.03 [pE- g D,H,Z HHlEE
64 392 CaHxOww  [M-H]" 4751452 4751447 -1.02 329.09,307.10,167.03, 15201,  HHMR-4-O-0-L-RZHHE-  H B
123.05,109.03 (1-2)-p-D-H iR
65 398 CuHiOs  [M-H]" 3130923 313.0934 331 269.10,167.03 152.01 123.05, ~ &HR-4-O--L- H i
108.02 AR
66 399 CuHuoN20s [M+H]* 2651552 2651547 -1.88 248.13,177.05 145.03,117.03,  N-UBIRUE-14-T fe HZ AW
89.11, 72.08
67 400 CiwHOs  [M-H] 353.0873 3530883 301 191.06,179.03,173.04, 16102,  SJAE" HZ  AEE
135.05, 127.04
68 404 CisHuOs  [M-H]" 289.0712 289.0723 376  24508,221.08, 205.05,203.07,  JLEE D H-3-HR
187.04, 179,04, 151.04, 137.02
123.05, 109.03
[M+H]*  291.0869 291.0861 -2.55  207.07, 165.05, 161.06, 147.04
139.04,123.04
69 411 CeHuOw  [M-H]" 8651980 8652020 460 847.18,739.17,713.15 69514,  JfeE % CLEIH» D LSS
577.14,575.12, 451,10, 425.00, ik
407.08, 289.07, 287.06, 243.03
151.04, 137.02, 109.03
70 412 CwHpNO# [M]F 3281549 3281543 -187  283.10,268.07,251.07,233.06,  1,9,10-trihydroxy-2-methoxy-  H EX/1iES
223.08, 205.06, 195.08, 177.07, 6,6-dimethylaporphiniunm
58.07
71 418 CuHxOu  [M-H]" 5371244 5371259 277  493.14,451.12,289.07, 24508, )L %-7-0-p-D-(6-O- D HE-3-R
221.08,203.07,179.03, 15004, P BRI AT M
137,02, 109.03
72 423 CxHuNOs  [M+H]* 4922234 4922230 -0.68  330.17,299.13, 267.10,235.08, ik R-Op-D- kMt H EX/1iES
192.10, 177.08, 175.08, 151.08
143,05, 137.06
73 423 CwHpN:Os  [M+H]" 3231607 323.1600 -216  177.05 147.11,14503,130.09,  N-FIBtBtE M HZ R
117.03
74 425 CxHxOw  [M-HI" 4830775 4830789 286  439.09,331.07,313.06,169.01, % & F#-3-0-p-D-(6-O- D Bt AR

151.00, 125.02, 107.01

BETEHE)HEREE
& F#-4-0-D-
(6-O- % & TFEA)-
LRl
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BE wmn TR mamy  RH SHE - RE MSIMS R Lansh  RE A
(mf2) (mz)  (X107)
75 428 CiHiOy  [M-HI 3530873 353.0882  2.67 191.06,179.03,173.04,161.02, HEEM HZ  HHERE
135.05,127.04
76 431 CwHzNOs  [M]* 3281549 328.1544 -150 283.10,268.07,265.09, 25107,  1,10,11-trihydroxy-2-  H AR
233.06, 223.08, 205.06, 195.08,  methoxy-6,6-
177.07,58.07 dimethylaporphinium
77 432 CisHpOs  [M+COOH]" 3911240 3911256 402 34512,183.07,168.04,16105, 345-ZHEMEKM- H Bk
153.02 1-O-p-DHAIREH
78 442 CoHsOs M-HI 1770188 1770186 -132 14902,133.03,105.03,80.04  57-—HHEEEX FUEE
79 445 CyHuNOs  [M+H]* 1940817 1940810 -375 177.05,14503,117.03,8004  [iZRAMLHL Rk
80 447 CwHuNOs  [M]* 3141756 3141750 -200  269.12,237.09,209.10,192.10,  AZHFE /e
175.08, 143,05, 107.05, 58.07
81 448 CuHxOu  [M-HI 5051557 505.1537 410 359.10,197.05,182.02,167.00, T &M:-4-O-p-D-i& H T2
153,06, 138,03, 123,01 fE3E-(1-4)-0-L-
R
82 454  CisHuOs [M-HJ 3431029 343.1043 391 197.05,182.02,167.00,153.06, | FMi-4-0-0-L-8% H [t
138.03,123.01 iRt
83 456  CoHsOs M-H]- 179.0344  179.0343 -064 161.02,135.05 R D,H,Z AHER%E
84 458 CyHxOw  [M+H]* 6111612 6111608 -0.72 593.15,575.14,557.13,527.12, AKEH%-68-=-C- Z HR
497.11,491.12,473.11,455.10,  HHHEEP
443.10, 425.09, 407.08, 395.08,
365.07, 353.07, 34107, 323,05,
311.05,137.02
85 460 CuHz0y  [M-HI 303.1186  393.1199 341 231.07,189.06,175.04,147.04  aloesone-7-0-p-D- D A
glucopyranoside®
86 460 CisHiOs  [M-H] 3250923 3250926 085 163.04,145.03,117.03 L-O-MEERESD- D Tt Sep
HE
87 461 CuHuN:  [M+H[* 1751235 1751231 -253  144.08,132.08 N-FiIEE Gyl
88 463 CuHxOm  [M-HI 4771608  477.1604 -0.87 345.12,183.07,168.04,161.05, ARMH T Liaze
153.02
89 463 CuHuOs  [M+COOH]" 4411397 4411411 329  233.08,189.06 2-2-AWE)SHE- D A
{4 JRE-7-0-B-D-
W
90 463 CpHNO;  [M]* 2081338  208.1329 -410  149.06,105.03 2 B AR 5 LR e
91 470 CaHgOn  [M-HI 801.2453 8012460  0.79  639.21,477.16,315.11,161.02,  PG+Caff+Glc+Gle’ ROBHE
135,05, 133,03
92 474 CiHaOs  [M-HI 3551029 355.1042 361 193.05,175.04,160.02,149.06,  1-O-fBiEk-p-D- D Bt AR R
134.04 HE
93 482 CuHieN:  [M+H]* 189.1392 1891387 -256  144.08,58.07 NN-ZH & Bt/ ES
94 483 CuHzNOs  [M]* 3281549 328.1546 -0.86 283.10,251.07,223.08, 22111,  A-FFE-AR Y AR
206.08, 195.08, 107.05, 58.07
95 484 CuHpOiw  [M+COOH]" 537.1819 537.1832 239 49118 345.12,183.07,168.04, 345-=HEMEAEH-1- H Tyt
153,02 O-0-L-BA (1
6)-p-D-HE P
96 489  CiHsO2 [M-HJ 1210290 121.0284 475  93.03,91.02 JiEZe: S il S H 24
97 491 CuHuNOz  [M+H]* 178.0868  178.0862 -367  147.04,121.06,119.05 3-(4-hydroxyphenyl)-N-  Z AP
methylacrylamide®
98 493 CyHuNOs  [M+H]* 2861443  286.1437 234 269.12,237.09,209.10,175.08,  LZm H Lt/ ES

143.05, 137.06, 115.05, 107.05
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BE wmin  4TR  memy  eR KR RE MSIMS i Fo amsh  RE LAMER
(mf2) (miz) (X109

99 495 CasHigOn  [M-H]- 7852504 7852520 195 623.22,477.16,461.16,315.11,  AK=HB H RZEf%
161.02, 135.05, 133.03

100 497 CoHuNOs*  [M]* 3581654 358.1649 -156  340.15,313.11,295.10,285.11,  3-BAAKR ST H Ak
263.07, 253.09, 235.07, 220.05
207.08, 189.07,58.07

101 497  CiHaNOs™  [M]F 3121600 3121595 -144 280.13,205.11,190.09,174.09,  34-FERZHEEEE  H MR
162.09, 137.06, 107.05

102 502 CusHuOs  [M-H 2800712 289.0724 397  245.08,221.08,205.05,20307,  FILHE D Hikt-3-Mk
187.04,179.04, 151.04
137.02, 123.05, 109.03

[M+H]* 291.0869 2910862 -2.14  207.07,165.05,161.06, 147.04

139.04, 123.04

103 504 CyHaNO;  [M+H]* 300.1600 3001593 -223  260.12,237.09,209.10,175.08,  N-HEREZH H Ak
160.05, 143,05, 137.06, 107.05

104 505 CuHxnOs  [M-H] 5031506 5931527 348 575.14,503.12,47311,383.08,  FHE-38-—-C- Z HEX
353.07,325.07,297.08, 268.07,  HEIREH
16102, 135.04, 117.03

105 509 CuHuOn  [M-H] 7712348 7712374 345 609.20,477.16,447.16,315.11,  AZFFH H ROEHE
16102, 135.05, 133.03

106 518 CwHuNOs  [M+HJ* 1940817 194.0814 -1.85 150.09,135.07, 119.05,91.05 RCBHRAR FIEL

107 523 CuHuOn  [M-H] 7712348 7712376 368  609.20,477.16,161.02,135.04,  AZLH @ ROFHE
133.03

108 524  CuHpOw  [M-H] 6231612 6231631 302 533.13,503.12,413.09,383.08,  AMAZK-38-=-C- Z A%
312.06 HEH

[M+H] 6251769 6251766 -0.35  607.17,589.15,571.14, 541.13,

529.13, 505.13, 487.12, 469.11,
439.10, 409.09, 379.08, 367.08
355.08, 325.07, 151.04

109 529  CaHzNOs  [M]* 3441862 3441857 149 299.13,267.10,239.11,17508,  BEATH H Wk
151,08, 143.05, 137.06, 58.07

110 530 CxHgOn  [M-H]- 7852504 7852523 234 623.22,477.16,461.16,315.11,  KZHP H FOEHE
16102, 135.05, 133.03

111 532 CoHuNOs  [M]* 3421705 3421701 -1.35  297.11,282.09,265.09,237.09,  AKEFEH H AWk
222.07,207.08, 191.09, 58.07

112 532 CiHuNOs  [M]* 3301705 3301700 -1.68 285.11,253.09,235.07,207.08,  3-BEFELEHE  H AMEE
192.10,177.09, 175.08, 161.06
143,05, 137.06, 123.04, 58.07

113 533 CyHuOs  [M-H] 7291456 7291456 010 577.14,550.12,451.10,425.09,  JA#FH & B1-3-0- D %
407.08,289.07,169.01, 12502 & TR

5k

114 536  CaHzNOs*  [M]* 3281913 3281910 -0.70 283.13,268.11,25211,237.09,  7O-FAEAK:EEE  H YR
206.12, 189.09, 174.07, 151.08,
145,06, 121.07, 107.05, 58.07

115 537 CxHeOw  [M-H] 769.2555 7692567 356 607.22,461.17,443.16,299.12,  LGHCaff+Glc+Rhe  H KZEHE
161.02, 133.03

116 544 CxHeOw  [M+COOH]™ 7872297 7872328 395 741.22,579.17,433.11,271.06,  Hif#H-4-0-p-D-H& 2z #ii%

151.00, 119.05, 107.01, 93.03

B R AT
4-0-p-D-H & f A
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1 (8
B9 wmn AFL manF ol KR RE SIS S
(ml2) (mfz) (X109
117 544 CyHx0s  [M-H] 5031506 5931529  3.78 575.14,503.12,473.11,383.08, XTI Z W%
353.07, 325.07, 297.08, 268.07,
161.02, 135.04, 117.03
118 545 CapHnOx  [M-H] 6231612 6231632 321 533.13,503.12,413.09,383.08,  FHMHAZ68-"-C- Z FE
312.06 wEm
[M+H]* 6251769 6251763 -0.85  607.17,589.15,571.14, 541.13,
529.13, 505.13, 487.12, 469.11,
439.10, 409.09, 379.08, 367.08,
355.08, 337.07, 325.07, 151.04
119 548 CoHxOw  [M-HI 639.1925 639.1946 324  477.16,315.11,161.02,135.05,  PG+Caff+Gle H KROBTR
133.03
120 552 CiHz0s [M-HJ 3671029 3671032 0.66 193.05,191.06,173.05,155.03,  3-O-fMEiEZETHR HzZ  HHEKE
149.06, 134.04
121 555 CpHuOun  [M-HI 4500927 459.0042 308 415.10,207.04,253.05,237.06,  6-FEAKEK-80- D Bk
225,06, 209.06 p-D-Hi & H
122 557  CyHuNOz  [M+H]® 180.1025  180.1020 258  121.07,103.05, 93.07, 91.05 N-Z k£ s e ERloes
123 560 CaH2NOs M) 3401549 3401542 -1.98  325.13,308.13,295.10,263.07,  45-FH-KZIEH skl e
235,07, 220.05, 217.06, 189.07
124 563 CuHuNOs  [M+H]® 208.0974 2080966 -355 177.05,145.03, 117.03, 89.04 N-FE-FIRRE R Z ERloes
125 567 CpHxOn  [M-HI 4771033 4771044 237 313.06,169.01,163.04,14503,  1-O-K&TE¥i-2- D T bl 2%
125.02,119.05, 107.01 O-X % G B E-p-
D-#i%i bk
126 569 CxHxOs  [M-H] 6231976 6231995 300 487.14,461.17,31511,179.03,  AKEHF A" H RUBHE
161.02, 135.05, 133.03
127 571 CuwHsNOs  [M+H]® 3301705 3301699 -1.95 299.13,284.10,267.10,239.11,  HifER H ERlTES
192.10, 175.08, 143.05, 137.06
128 573 CpHuOs  [M-HI 609.1819  609.1846 441 473.13,447.15,315.11,161.02,  AZFL H KCEHE
135.05, 133.03
129 58 CyHx0ws  [M-H] 7291456 7291469 177 577.14,550.12,451.10,425.09,  BE##HZB1-3-0- D LAGiE
407.08, 289.07,169.01,125.02 WA TR
R 7 S Ak
130 58 CpHxOn  [M-HI 4771397 4771416 395  341.09,315.11,161.02, 13505,  PG+Caff’ H RORHE
133.03
131 587  CoHsOs M-H] 163.0395 163.0392 -1.84  145.03,119.05 NELR D.HZ HHEEE
132 589 CxHuNOs  [M] 3421705 3421702 -097  297.11, 265.09, 250.06, 237.09,  HEMARETCH H Et/L e
233,06, 222.07, 205.06, 58.07
133 597 CpHuO  [M-HT 507.1139  507.1144 101  313.06,193.05 169.01, 151.00,  1-0-% & 7HE¥-6- D Tt SR
125.02, 107.01 O Bt 2--D-
e
134 600 CiwHuNOs [M]* 3141756 3141751 -162  269.12,237.09,209.10,192.10,  MELEHHR H E2/L e
175.08, 143.05, 107.05, 58.07
135 601  CoHuOs M-HJ 197.0450 197.0451 036 169.01,125.02 BETHLE =S
136 602 CpHpOn  [M-HJ 4771033 4771043 211  313.06,169.01, 163.04,151.00,  1-O-W A FHEH-6- AR
145.03,125.02,119.05,107.01  O-H&FEEHHE-p-
D-Hi%
137 603 CiwHuNOs  [M+H[* 3281549 3281536 -394  297.11,265.09,237.09,233.06,  N-methyllindcarpine®  H A
222,07, 205.06
138 611 CuHuOn  [M+COOH]" 8172402 817.2441 476 771.24,609.18,463.12,301.07,  Hf-3-0-p-D- Z HH%

151.00, 107.01, 83.01

HE
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B2 wWmn  ATR  mART CEA FEE - RE MSIMS AnEs R AR
(mfz) (mhz) (X109
139 613 CuHiNO;  [M+H]* 1941181 1941179 -105  152.11, 121.06, 103.05, 93.07 N-(4-hydroxyphenethy)N- 2 LWk
methylacetamide’
140 619  CiHy0s [M-H]-  233.0450 233.0449 -0.64 189.06, 174.03, 161.06, 147.05 2PHESBFE-T-RE D BREE
i 5 i
141 626 CpHxOn  [M-H]" 8611878 8611912 395 817.20,699.14, 655.15,537.08, 493.09, &5t B* D HEX
269.04, 224.05
142 629 CupHyoOw  [M-H]" 847.2086 8472109  2.82  685.16,641.17,523.09,479.11, 43110, IEFF D D M
269,05, 253.05, 227.04, 224,05,
195.04
143 629 CuHnOn  [M-H]" 4310978 4310989 252  269.05,240.04, 211.04, 183.04 F &K #%-8-0-p-D- D K%
AR
144 633 CpHxOs  [M-H]" 6231976 6231989 211  487.14,461.17,315.11,179.04, 161.02, ARZH M H RZEHE
135,05, 133.03
145 638 CuHaOw  [M+H]* 4331135 4331119 375  415.10,397.09,379.08, 367.08, 337.07, HLIZER4LIHE Z HEE
313.07, 295.06, 283.06, 121.03
146 640 CyHpOis  [M-H]" 5951663 595.1688  4.14  287.06, 151.00, 135.05, 107.01 FEH 7 HE%
147 640 CuHiwOu  [M-H] 4450771 4450786 329  446.09,283.03, 239.04, 211.04 RER-8O-pD-HEMT D HRE
148 643 CyHxOs  [M-H]" 5931506 5931525 3.8  285.04,267.03,256.04, 24105 150100, B&AHHBAREX-7- 7 #EE
133.03, 107.01 O- =Rt
[M+H]* 5952027  595.1660 -0.58  449.11,287.05, 269.04, 241.05, 153.02
149 644 CwHwpOs  [M-H" 1930501 193.0501  0.29  178.03,149.06, 134.04 Op HHLERE
150 645 CxHuNOs  [M]* 356.1498  336.1493 -143  311.09,296.07,279.07, 268.07, 251.07, 4-BRFEA AR AR
223,08, 208.05, 58.07
151 650 CamHeOwu  [M-H]T 6492496 6492517 3.1  605.26,443.21,347.19,227.14,199.11, FEHE-17-0p-D-HE 2 WEHEX
161.05,119.03, 113.02, 101.02, 89.02, ¥
71.01,59.01
152 650 CamHxOs  [M-H]" 609.1819 609.1844 401  473.13,447.15,315.11, 161.02, 135.05, PG+ Caff+Api° H RZEHE
133.03
153 654 CamHsOu  [M-H]" 4771397 4771421 497  313.06,169.01, 163.08, 151.00,125.02, SiEfe s+ D ATHE
107.01
154 656 CyHiNOs  [M+H]*  286.1443 2861436 255 260.12,237.09,209.10,175.08, 143.05, 3 27 H 47w
137.06, 115.05, 107.05
155 661 CzHiOw  [M-H]" 4410822 4410843 480  289.07,24508, 169.01, 125.02 FINFRE3O0-RBTHRE D Hbi-3-8E
15 664 CwHuNOst [M]* 3141756 3141746 337  269.12,237.09,209.10,192.10,175.08, oblonging’ H 47w
151.08, 143.05, 137.06, 115.05,
107.05, 58.07
157 6.66 CuHsNOs  [M]* 3561862 356.1854 214  311.13,296.10, 279.10, 264,08, 248.08,  N-FIHL & 2 H Aok
236.08, 219.08, 58.07
158 668 CyHpOs  [M-H" 595.1663 5951674  1.89  287.06, 151.00, 135.05, 107.01 Bl EEH Z HE
159 669 CuHuOn  [M-H]" 4750877 4750888 244  431.10,269.04, 240.04 BHFEKHE80-pD- D HER
HEE
160 672 CpHxOs  [M-H]" 6231976 6232000 378  487.15,461.17,315.11,179.03, 16102, AZH D H KR
135,05, 133.03
161 676 CuHiNOs  [M+H]* 208.0974 2080968 -2.92  166.09, 162.09, 120.08, 103.05 N-ZBEA AR 7 HEMR
162 679 CyHwOw  [M-H]" 619.2238 6192263  3.96  469.16,307.10,179.06, 161.05,149.06  A=H Q AR H BHFX
163 679 CumHpOw  [M-H]" 5450931 5450047  2.82  457.11,415.10,253.05, 237.06,225.06, 6-FJ-K##-8-0p-D- D HER
209.06 (6-0-F —FiH)-

HEEE




PER 2025498 B56% 188  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 18 « 6543 «
148
W wmn ATA memy Con MR R VSIS KamEsh KB At
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164 681 CpHzOu  [M+H]* 4631240 463.1233 -168  445.11,427.10,409.09,397.09,379.08, FHFMHAZK-6-CHAMT> 2z W%
367.08, 353.10, 343.08, 328.06,
313.07, 298.05, 151.04
[M-H]- 4611084 461.1009 319 341.07,298.05
165 682 CisHxoOs  [M-H]" 3151232 3151245 400 297.12,267.10,239.11, 226.06,197.06, =HAHE TR H REEZER
133.06
166 687 CyHyNO;  [M+H]* 2681338 268.1333 -169  251.11,236.08,219.08, 191.09 [Ny 3= H AW
167 687 CuHzOn  [M-H]" 477.1033 4771046 281 313.06,331.07,169.01,145.03,125.02 6-O-% & TEEE-1-0-% D BHAHEHA
G RE-p-D-E E
168 692 CpHOw  [M-H" 847.2086 8472119 389  685.15,641.17,479.11, 431.10,269.05, &5+ C D Mm%
253,05, 227.04, 195.04
169 692 CaHeOis  [M-H 669.2758 669.2783 370  625.28,609.26,161.05,119.03, 113.02, £ZBtKHEE-17-0-  Z FrEEZER
101.02,89.02, 71.01, 59.01 p-D-Hi I FE
170 692 CisHi0s  [M-H] 3131076 313.1087 361 295.0,253.09, 235.08, 225.09, 207.08, JZAMNE C H AREEE
147,05
171 697 CaHuOs  [M-H" 667.2602 6672625 347 623.27,607.24,401.20,305.18, 161.05, RITEHEM-17-0p-  Z IEEEE
119.03,113.02,101.02, 89.02, 71.01,  D-Ri&iR+P
59.01
172 698 CisHaNO;  [M+H]* 3001600 3001588 -3.76  269.12,237.09,209.10, 175.08, 160.05, N-Fi3E &5 27> H Ak
143,05, 137.06, 107.05
173 707 CpHuOs  [M-H| 6091819 609.1846 441 477.14,447.15315.11, 161.02, 135.05, K=HE H RCEHE
133.03
174 708 CxHz01w  [M-H]" 6231612 6231619 261 31505,300.03,299.02, 285.04, 271.02, FRAEX-3-0-HBLMEH 2z #Hi%
255.03,243.03,227.04,15100,107.01  BiRRZEZI-O-EAHH
[M+H]* 6251769  625.1765 -0.56  317.07,302.04, 274.05, 257.04, 229.05,
153,02
175 710 CpHuOx  [M-H] 8611878 861.1915 424  699.14,655.15, 537.08, 493.09, 269.04, HiEH A" D Mk
224.05
176 714 CiHwOs  [M-H] 2330814 2330819 217  189.06,174.03, 161.06, 147.05 2-BHR)SHET- D AFEER
FaE QNN
177 719 CaHsNOs  [MH+H]* 3421705 3421700 -171  311.13,296.10,281.08, 280.11, 265.09, 4% Ehi H AW
253,09, 237.09
178 721 CuHxOn  [M-H]" 4310978 431.0984 134  269.05,225.06, 211.04 KAMBEW-Op-D-HE D HEE
e
179 722 CyHxOuw  [M+H]* 5811870 581.1867 055 435.13,273.08,153.02, 147.04 EEMEH 7 H#EE
[M-H"  579.1714 5791729 264  271.06,151.00, 119.05, 107.01
180 726 CuHxNOs  [M]* 3561862 356.1857 -1.27  311.13,296.10, 281.08, 280.11, 265.09, i & (LB H AWk
253,09, 237.09, 58.07
181 727 CpHxOs  [M-H| 6231976 6231998 358 477.14,461.17,315.11,179.03, 161.02, PG+Caff+Rha H RZETE
135.05,133.03
182 730 CpHuNOy  [M+H]* 4902077 4902072 -114  328.15,177.05, 145.03,121.06,117.03, N-FiZlBEAE-N-FIELR G- 2 Ak
103,05, 93.07 O-B-D-Hi i REH*
183 734 CuHpOi  [M-H" 517.0082 517092 198 473.1,431.10,260.05,240.04,223.04 P4 K#%-8-06-D-(6- D HEX
-1 Tk 4)-i % B 17
184 738 CpHxOm  [M-H 5792078 5792095 304 417.16,402.13,387.11, 181.05,166.03, T &M /I5HH-4"-O-p-D- H Bk
151.00, 137.02 FE
185 738 CuHpOu  [M-H| 4571710 4571733 495  307.10,311.11,149.06 A2 R ERE-1-0- H OB

o-L- R HEE-(1-6)--
DR EIRETP
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186 740 CxHuOis [M-H]" 6071663 607.1674 175  299.06, 284.03, 151.00 AT Z EAES
[M+H]*  609.1819  609.1815 -0.70  463.12, 301.07, 286.05
187 741 CuHpO:  [M-H]" 2310657 231.0663 236  189.05, 188.05, 147.05 alogsone’ {0 AR
188 742 CoHuOn  [M-H]" 4750877 4750890 275 43109, 269.05, 241.05, 225.06 HEKHR-8-0-p-D-HI 4 Bk
TP
189 745 CyHxOuw [M-H]" 5771557 577.1572 260  269.05,241.05,225.06, 151,00, 117.03, i IEMT  Z EAES
107.01
190 746 CisHxoOr  [M-H] 3111131 3111142 351  149.06 AETIE-2- R R IE-10- H Ui
p-D-I A >
191 754 CyHuOu  [M+H]* 5811870 5811867 -0.66  435.13, 273.08, 153.02, 147.04 A Z e
[M-H 5794714 5791734 349  271.06,151.00, 119.05, 107.01
192 760 CxHzOs [M-H]" 6071663 607.1671 124  299.06, 284.03, 151.00 A AT Z e
[M+H]*  609.1819  609.1818 -0.31  463.12, 301.07, 286.05
193 761 CxHpOs  [M+H]* 4732175 4732181 120  427.21,413.20,369.21, 341.21, 161.06, HHIEEY z il SiEes
133.06, 105.07, 95.01
194 763 CypHuOu  [M-H]" 6512653 6512652 -0.13  565.27,395.18, 161,05, 119.03, 113.02, % ZMAM-17-0-D- Z il SiEes
101.02, 89.02, 71.01, 59.01 e
195 763 CuHpOu [M-H] 4731084 4731098 305  269.05, 240.04, 211.04, 183.05 FEK#EZ-804-D-(6- D Jalizes
O-LBhHE)-Fi B Rl ¥
196 767 CuHpOnw [M-H]" 4331135 4331131 -0.86  271.06,151.00,119.05,107.01,93.03, Rk Z-7-0pDHkME 2 HE
83.01
197 775 CigHuNO;  [M+H]* 2821494  282.1489  -193 25111, 236.08, 219.08, 191.09 FAE T H R
198 782 CxHuOs  [M#H]* 6111976 6111971 -0.84  465.14,303.09, 177.05, 153.02 PR Z e
[M-H]- 600.1819 609.1837 291 30107, 286.05, 164,01, 151.00, 107.01
199 782 CpHuOu  [M4H]" 4651397 4651392 -100  303.09,177.05,153.02 18 % -7-0-p-D- & AT A%
200 790 CypHuOw [M-HI" 6512653 6512662 136  607.28,401.23, 275.17, 161.05,119.03, ¥ HMifiFA-17-0-p-D- friEs RR
113.02,101.02, 89.02, 71.01, 59.01 wEE
201 79 CuHoNOs [M+H]® 3301341 3301342 004  177.05,145.03,137.06,117.03,91.05  N-FiZiEtEZ Dl D R
202 797 CiHs0s [M-H]"  137.0239 137.0235 -291  137.02,93.03 WRIERHRR DHZ HHEK
203 808 CwsHuOx [M-H] 947.1882 9471916 356  903.20, 861.19, 699.14, 655.14, 537.08, 6-O-Fi _fiH-FEHEA D Jslizes
493.09, 269.05, 253,05, 227.04,
224,05, 195.05, 167.05
204 813 CxHuOs  [MHH]" 6111976 6111971 -0.84  303.09,177.05, 153.02 e Z HE
[M-H]- 609.1819 609.1842  3.70  301.07, 286.05, 16401, 151.00, 107.01
205 822 CaHuOw  [M-HI 4310978 431092 322  269.05,240.04, 225.06,197.06, 181.06 K3 %-1-0-p-D-H &fts Jslizes
206 822 CuHzOs  [M-HI" 3931186 393.1193 179  231.07,215.04, 189.06, 187.08 6-2 MK -8-0-p-D- FHE
wE
207 822 CuHuwOs  [M-HI  189.0552 189.0551 -037  174.03,147.05,133.07,119.05,105.03 25-—H&E-7-HEO R i J AR
208 829 CyeHeOws  [M-HI- 8312136 8312177 482  669.16,625.17,463.12, 227.04,195.05 K%~ B-1,1-—-0-p- Jlires
D-H F i LA A
F
209 830 CyxHpOy  [M-H]" 6631561 663.1581 304 457.11,295.06,277.05, 253.05,225.06 6-O-Fi “ME-K&®- D Jolie
1,8-—-O-p-D-H & fi P
20 847 CuHgOs  [M-H]" 6932758 6932789 436  589.26,565.26,395.17, 367.19, 161.05, [XH-17-0-p-D4i%  Z F %
119.03,113.02, 10102, 89.02, 71.01,  FE¥P
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211 856 CuisHisOs  [M+H]" 2611127 2611121 -2.28  243.10,189.05, 159.04, 131.05, 103.05  Fi& Jiz s 7 FUER
22 858 CaHgOw  [M-H" 7112864 7112895 433  669.27,651.27,607.28, 275.16, 161.05, W KMER-17-0-p-D-H% 7 FrEHES
119.03,113.02, 101.02,89.02, 71.01,  #E¥P
59.01
23 880 CpHxOn  [M-H]"  459.0927 459.0943 347  253.05,237.06, 225.06, 209.06 6-F L K#f-1-0p-D- D HER
W
24 882 CpHxOs  [M+H]' 6252132 6252128 -0.76  317.10,191.07,153.02 HEAR A Z AR
25 886 CisHaOs  [M-HI 3151232 3151243 343  297.11,267.10,249.09,239.11, 221.10, [EAMASIA B H AKEEEE
133.07
26 901 CpHyoO  [M-H 8312136 8312163 321  669.16,651.15,625.17,507.11, 463.12, K# “HfiB-11--0-p- D HEH%
227,04, 195.05 D-fi & B HF AR
s e
27 902 CiwgHiNOs  [M+H]* 3141392 3141387 -179  177.05,145.03, 121.06, 117.03, 103.05, N-PiEREAx I D Mk
93.07, 91.05
218 9.08 CaHeOn  [M-H] 6332547  633.2565 277  589.27,427.21,331.19, 205.12, 161,05, ¥#HM-17-O-p-D-E&MF 2 FrgE&%
119.03, 113.02, 101.02, 89.02, 71.01,
59.01
29 911 CwHxOs  [M-H]" 2991283 299.1294 343 28112, 258.09,239.11,223.08, 197.06 JEAMARMEM C H KERE
20 913 CisHiNO2  [M+H]' 2821494 2821489 -193  265.12, 250.10, 235.08, 219.08, 207.08, N-% FfiH T H ARk
191.09, 179.09
21 913 CyHsNOr  [M+H]* 2661181 2661176 -186  249.09,219.08,191.09 T H Bk
222 915 CieHuOs [M-H]- 2850763 285.0773  3.62  152.01,124.02 2-hydroxy-obovaaldehyde> H ARFE&ER
23 927 CwHuNOr  [M+H]* 2801338  280.1332 -194  249.09,219.08,191.09 N-F 28 7 B L H Bk
24 931 CiHzNOs  [M+H]* 3441498 3441494 -130  177.05,151.08,145.03,117.03,91.05  N-fEREs-4-0-FELE D AW
el - 3Rk £-3-0-
HEZ DR
25 946 CisHiOs  [M-H  287.0556 287.0564 291  151.00, 135.05, 107.01 ZERp ELES
226 948 CuHzOu  [M-H] 4731084 4731094 223 269.05, 240.04, 225.06,197.06, 181.07  K# %-1-0-p-D-(6-O- etz
A
27 953  CauMzO;;  [M-HI" 517.0982 517.1004 422  473.11,269.05, 241.05, 225.06, 197.06, K %-1-0-p-D-(6-O- D HEE%
181.07 B4 aT
228 970 CiHuNOs  [M+H]* 2981443 298.1437 224  152.11,147.04,121.06,103.05,93.07, N-WESHAEN-FERE 7 W%
91.05
29 972 CpHxOs  [M-H 6131193 613.1223 483  465.07,461.11, 443.10, 313.06, 295.05, 12-—-O-IX& FEJE-6-0- D BRAEKEFF%
271.05, 211.02, 169.01, 151.00, AR S -B-D - 4 1
125.02, 107.01
20 990 CxHuOw  [M-H] 5931870 593.1889 3.5  285.08,270.05, 164.01, 15100, 107.01, 7 A H EHHEE Z %
83.01
[MH]* 5952027 5952023 -0.69  449.15, 287.09, 161.06, 153.02, 133.06
21 991 CuwHaNOs  [M+H]* 3281549 3281542 205  177.05,145.03,121.06, 117.03,103.05, N-FIBELEN-FILREe 2 AWk
93.07, 91.05
232 1003 CauHxOs  [M-H]" 4151029 4151040 263  253.05,225.06 KHEM-1-0-p-D-HARET D HEE
23 1007 CaHuOy  [M-H  407.1342 4071352 241  245.08, 230.06, 215.03 HIR-8-0-p-D-HARETT D ZR
24 1028 CauHaOn  [M-H 4310978 431.0992 329  269.05, 240.04, 225.06,197.06,181.06 K#Z-8O-pDH&MT D HEX
235 1038 CauHxOs  [M-H]" 4151029 4151040 270  253.05,225.06 K#M-8-0-p-D-ikMEH D HEER
236 1050 CaHssNiOy  [M+H]* 7283983 7283972 -149  700.40, 615.31, 587.32, 502.23, 474.23, citrusin IIP Z W%
377.18,339.17
237 1053 CwHuOr  [M-H] 313.0348 313.0362 426  269.05, 241,05, 225.06 RERER D Mk
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238 1073 CaHsOis  [M-H]- 6131193 6131215 345 465.07,461.11,443.10,313.06, 29505, L16-—-O-B & FEAE- D MILHTE
211.02, 169.01, 151.00, 125.02, 2-O-A FE it J¢-B-D-
107.01 A
239 1080 CuHisO;  [M+H]" 359.1131 359.1126 -1.39  344.09,326.08, 298.08, 282.05, 270.09,  5-}84-67.3 4T F 4 FlES
254,06, 211.08, 183.03, 163.08, HEH S 7
154,03 S
240 1083 CyHpOw  [M+H]* 5811870 5811867 -0.66  419.13,404.11,389.09, 386.10,371.08, i % # £-3-0-p-D- W%
361.09, 346.07, 328.06 AT
21 1083 CuHwOs  [M-H]" 269.0450 269.0459  3.35 241.05,22506,151.00,117.03,107.01 /¥ & HE
242 1088 CisHoOs  [M-H] 290.1283 299.1293 333  281.12,239.11,221.10, 133.07 JEAA SR A NS
243 1089 CpHxOn  [M-H]" 4731084 4731090 273 269.05,240.04,225.06, 197.06,181.07 K %-8-0-p-D-(6"-0- Jotiizs
LTI B
24 1092 CuHzpOn  [M-H]" 517.0982 517.1000 353  473.11,431.10,269.05, 241.05, 22506, k¥ %-8-0-p-D-(6'-O- Bk
197.06, 181.07 R T )- i A
25 1093 CusHiOs  [M+H]* 2730763  273.0757 -2.27 153.02,147.04 S R
[M-H" 2710606 271.0616 355 15100, 145.03, 119.05, 107.01, 93.03
246 1097 CpHsOnw  [M-H"  449.1448  449.1466  4.09  245.08, 230.06, 215.04 B Hi-8-0-p-D-(6™-0- EHE
LT IE) - E
27 1109 CuHuOs  [M-H]" 2450814 2450820 251  230.06,215.04 VLR HHR
28 1111 CsmHeOm  [M+H]* 7252293 7252285 -1.06  419.13,404.11,389.09, 371.08, 361.09,  fi # %-3-0-p-D-(6'- HHE
346.07, 328.06, 313.03, 165.05 0-3-FH-3-F K =
R - A
249 1114 CiHOs  [M+H]* 3201025 3291019 -1.86  314.08,299.05,285.08, 268.07, 181.01,  4-F%-56,7-=H 5 HHE
168.04, 153.02, 121.03 P
250 1116  CpHzOnw  [M-H]" 4451135 4451147  2.80  283.06, 269.05, 240.04 K3 % FRE-8-0--D- Bk
WA
251 1127 CpHzOnw  [M-H]"  457.1135 457.1149 3.9  277.05, 253.05,225.06 K3 -1-0-p-D-(6™-0- Bk
L)
252 1139 CuHwOr  [M+H]* 3501131 359.1124 -181  344.09,329.07,315.09, 301.07,298.08,  3-§H-4'56,7-JUHI % HIE
283,06, 269.08, 255.06, 181.01, TS 4-75-3 5,
168.04, 153.02, 149.06 6,7- P A B
253 1150 CiHuOs  [M+H]* 303.0869 303.0864 -1.66 177.05,153.02 B E HI%
[M-H" 3010712 301.0722 341  286.05, 164.01, 151.00, 107.01, 83.01
254 1155 CpHpOw  [M-HI 4451135 4451148 294  283.06, 269.05, 240.04 K# K FE-1-0--D- i
WA
255 1159  CauHzOw  [M-H]" 457.1135 457.1148  2.80  277.05,253.05, 225.06 K #¥4-8-0-p-D-(6-O- i
L) MR
256 1175 CiHisOs  [M-H]"  207.1127 297.1135 261  279.10, 267.10, 249.09, 225.09 JEANE K E NI
257 1197 CuHuNOs  [M+H]* 3101443 3101430 -435 27812, 268.13,251.11, 236.11,219.08,  N-Z.JRJERT P R i 2 R
191.09
258 1199 CisHuOs  [M-H]" 2410865 241.0870 212  223.08,213.09,197.10 E=H N/
259 1210 CauHsN:Os  [M+H]* 7043983 7043978 -0.76  686.39,668.38,591.31, 573.30,555.29, citrusin IP W%
514.30, 419.23, 401.22
260 1210 CawHnO;  [M+H]* 3731287 373.1280 -1.98  357.10,343.08,327.05, 315.09, 299.05,  StftIS MR HHE
181.01, 163.08, 153.02
261 1212 CiHwOs  [M-HI" 260.0814 269.0822 318 251.07,225.09, 207.08 tzumin A’ AHEEE
262 1214 CiHeOs  [M+H]* 3201025 3291020 -150  314.08,296.07,285.08, 268.07,240.08,  5-F%E-4'6,7-= W4 A%

183.03, 154.03, 133.06

BRI R
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263 1215 CxHzOs  [M+H]* 489.2125 4892126 033 471.20,453.19,443.21,427.21,161.06, RiTEHER 7 WEEEE
13306, 105.07, 95.01
264 1217  CuHisO7  [M+H]* 3590131 359.1126 -147  344.09,329.07,314.04, 311.06,283.06, 4-#%4£-5678-MH%E 2z HEE
257.04,211.02,183.03 HEP
265 1224 CxHuOs  [M+H]" 4912281 4912279 -040 473.22,455.21,429.23,411.22,385.20, & Z B KAk 7 FEERE
369.21, 341.21, 161.06, 133.06,
105.07,95.01
266 1242 CxHpOs  [M+H]* 3891236 389.1230 -1.60 374.10,359.08,344.05,341.07,331.08, 3-BM-45678- 1 Z HE-
316.06, 313.07, 301.03, 287.05, AT 4R -
211.02,183.03, 149.06 356,78 1L
i
267 1251 CisH0s  [M-H" 2830606 283.0616 318  240.04 KEEFRF R0 D HEEE
268 1255 CuHuOu  [M-H"  487.1240 487.1256 323  283.06,240.04 K3 % F6-8-0-p-D- etz
(6-0-7. BE2E)- 4%
P
269 1259 CigHuNO;  [M+H]*  282.1494  282.1490 -157  152.11,131.05,121.06,103.05,93.07,  N-H:FEAE-N-HI% Z LY
91.05 i i
210 1302 CisHiOs  [M+H]* 2611127 2611122 -205  243.10,189.05, 159.04, 131.05 16 1 P FURE
271 1307 CisHuOs  [M-H" 2410865 241.0869 179  223.08,213.09, 200.05, 185.10 Ef=EB KIEEE
212 1309 CaHpO;  [MHH]* 3731287 3731281 174  358.10,343.08,329.10,315.09,312.10,  Hif& A" AR
181.01, 163.08, 153.02
213 1311 CwHwOs  [M-H 297.0399 2970410 363  253.05,225.06 6-FEE KR Jliizs
214 1312 CxHuOs  [MHH]" 4732175 4732189 293  45521,427.21,413.20,369.21, 34121, £ ZRhmkie iE S e
161.06, 133.06, 105.07
275 1330 CuHiOs  [M-H]" 2811178 2811187 3.3  263.11,245.10, 235.11, 133.07 randainol® KIERE
216 1333  CuwHisOs  [M+H]* 3431182 3431176 -179  328.09,313.07,285.08,181.01,153.02,  4'5,78-JUH A3 AR
133.06
217 1339 CuisHuwOs  [M-H]" 269.0450 269.0460 357  240.04,223.04,211.04,183.05 FEREE fslize
278 1364 CapHpOs  [MHH]* 4712019 4712018 -0.24  45319,42520,367.19,339.20,213.09, {75 &" if i e
161.06, 133.06, 105.07
219 1364 CisHuOs  [M-HT 2811178 2811184 228  263.11,245.10,237.09,225.09,133.07  (E)-5-allyl-3-(3- H Al&E%E
hydroxyprop-1-en-1-
yI)-[1,1"-biphenyl]-
2,4diol*
280 1390 CuHiOs  [M-H" 3110556 311.0569 436  268.04,240.04 BB ERER Jalizes
281 1392 CiwHuO;  [M-H]" 2530865 253.0872 277  235.08,225.09,207.08 JEFMEE D AHEER
282 1397 CpHxOw  [M+H]* 5332387 5332384 -051 515.23,469.22,411.22,369.21,341.21,  FilkME i S s
161.06, 133.06, 105.07
283 1407 CusHsOs  [M-H]" 2830243 2830252 345 239.04,211.04,183.05 KER Jslices
284 1417 CuH»Os  [M+H]* 4031393 403.1388 -132 388.11,373.09,358.07,345.10,327.09, It &” R
301.07,211.02, 183.03
285 1425 CwHiOs  [M+H]* 3431182 343.1175 -196 327.09,313.07,299.09, 282.09,18101, 4'56,7-JUHEXHEN z #HEE
168.04, 153,02, 133,06
286 1426 CuHsOr  [M-HT 4271757 4271767 232 265.12,247.11,245.10 EfE-4-0-p-D-H%  H ABEE
P
287 1431 CxHuOs  [M+H]* 4732175 4732162 -2.80  455.21,427.21,413.20,369.21, 34121,  SifHnmHR 7 EERE
161.06, 133.06, 105.07
288 1450 CiwHuOs  [M-H] 2850763 2850772 299  270.05,243.07,164.01, 151.00,107.01  RiFlER> Z %
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WE wmin BT mamy TeR SR Wj::: MSIMS i amat R ek
(mf2) (miz)  (X107)
289 1455 CapHxOo  [M+H]* 5152281 5152278 -0.64  469.22,411.22,231.07, 20505, 161.06,  Wlk#f 7 WEEEE
133.06, 105.07, 95.01
200 1457 CisHi0s  [M-HI 2791021 279.1029 269  261.09,233.10,207.08 BEHEAR H KRS
291 1468 CisHuO:  [M-H] 269.0814 269.0824  3.89  152.01,124.02 obovaaldehyde’ H KIEEE%
292 1473 CpHauOs  [M+H]* 4331499 4331493 138  418.12,403.10,373.05,360.08,345.06, 3'4'356,78-LHEE 7 HWEHL
211,02, 183.03, 165.05 H
293 1491 CiHuOs  [M-H]" 2690814 269.0823 355 22509,18405 3-allyl-4'6-dihydroxy-  H REFEE
[1,1"-biphenyl]-3-
carboxylic acic®
294 1506 CauHzOs  [M+H]* 4191342 4191337 -128  404.11,389.09,371.08, 361.09,346.07, M &% Z %
328.06, 313.03, 303.05
295 1509 CiwHuNOs [M+H]* 3081287 3081281 -201  266.12,249.09, 219.08, 191.09 N-Z BB AR H AW
296 1511 CisHuOs  [M-H]" 2950970 2950978 253  178.03,150.03, 133.07 obovatal’ UN:Fes
297 1513 CuHxO;  [M+H]* 3731287 373.1281 -1.82 358.10,343.08,328.06,325.07,315.08, MM & Z %
300.06, 297.08, 271.06, 211.02,
183.03,135.04
298 1537 CaHpOr  [M+H]* 4552070 4552091 462  437.20,409.20,391.19, 161,06, 133.06,  #HAf Z EwEE
105.07,95.01
299 1568 CaHnOs  [M+H]* 3891236 389.1228 -217 374.10,359.08,341.07,316.06,215.02, 5-0-EHE)INE  Z #E%
197.01, 169.01, 163.08
300 1611 CisHwOs  [M-H]" 2690450 269.0461 391  241.05,225.06,210.03, 197.06 NS D ME%
301 1642 CisHi0:  [M-H]" 2651229 2651239 394  250.10,224.08, 223.08, 209.06 FIE AN H KIEE%
302 1708 CisHis0s  [M-H] 2811178 2811187 3.3  164.05,147.05,133.07 FHIE AR H KIEE%
303 1717 CisHuO:  [M-H]" 2651229 2651238 338  247.11,245.10,223.08 JE AN H AREEE
304 1757 CisHwOs  [M-H]- 2530501 253.0508 283  254.0,253.05,225.06 KHEm D ME%

XIS EEXT A ARG E Ul ORI G . D-KE, H-JEAN, Z-MUSEs Caff-UmmERESE, Gle-#i&ifliAe,

5, Api-froehlidt, PG-FRREBGEES: & ATl BT IHE,  LG-BRBEES & & W sl -

*components confirmed by comparison with the reference standards; >components first reported in Dachengqi Decoction; potential novel compounds

Rha- i 2=

identified by feature-based molecular networks. D-Radix et Rhizoma Rhei, H-Cortex Magnoliae Officinalis, Z-Fructus Aurantii Immaturus; Caff-caffeoyl,

Gle-glucopyranosyl, Rha-rhamnopyranosyl, Api-apiofuranosyl, PG-hydroxytyrosol plus glucopyranosyl or allopyranosyl, LG-p-tyrosol plus

glucopyranosyl or allopyranosyl.

INHOAZ . m/z297.11 E 5% CH3 % m/z 282.09
[M—(CH3)NH—CHs]" Jfk ¥k Z: 2k CHsOH. CO &
% m/z 265.09 [M—(CH3),NH—CH;0H]". 237.09
[M—(CH3),NH—CH;OH—CO]J", #&/RA-FEF 2B
FRFEFNH A LA . X I b, #e a9 11
AR, HELAY) 132 AR A B O
WEY) 94, HESr T3 T4 m/z328.154 60 [M]",
73 F 3 CroH2oNO4 "o 2t B Fha] WL m/z {E 5/
F BRI 81, R H A RIS IR
R, B m/z 283.10 [M— (CH3)NH]" /2 m/z
58.07 [CsHsN]*, #7n HNZREehl. Mo+ EnH 45
R EAEAE 4 D EATERRBIEUR, m/z 107.05 #2
AR B 1 AEREERR, WA 3 AN E A E Re A
BURAE D] S Mk o m/z251.07 [M—(CH3),NH—

CH;OH]". 223.08 [M—(CH;),NH—CH3;0H—CO]".
195.08 [M — (CH3),NH — CH;0H — 2CO]* ¥ m/z
283.10 Kk E% CH;0H. CO. CO Jifd, LM
CH;OH. CO ZRI/RIUE S EMRIK) C-6. C-7 ALy
AHAR AR AN AR LU, T fE e el R OR AR
CO £, FRnlRRAEIESIEIUR. 25 b, A
V) 94 NIREN 4-HRFE-R ZEFi R, U E R
fif i 1% WL 4.

B 123, HESD T B FIE m/z 340.154 21 [M]*,
73T 3 CooHoNOs e 51 o 1] WL m/z 295.10
[M — (CH3)NH]". 280.07 [M — (CH3),NH — CH3]*+
263.07 [M—(CH3);NH—CH;0H]*. 235.07 [M—
(CH3),NH—CH;0H—COJ". 220.05 [M—(CH3),NH—
CH;0H—CO—CHs]". HHED T3 7 K — e A
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Fig.3 Chemical structures of nine potential novel compounds identified in Dachengqi Decoction

BOR AR /0 2, HEN AR = 2Em N S &4,
AIREAN 4,5-FRERE, G K &R
LK s,

G0 39, 45, 48, 72 FTHE S T IR 3
FREER LG EEI . AR EET R N-F IR S 2
R R A2 162, H G 43 B0 N —3,  HE
Z 1 T RIEREEDL, LAY 39, 45, 48, 72 1]
REaT N 30K 22 B B -O-B-D-H E HEE . K
= HTEEIR-O-B-D-H & M . N-H S 25 8%-0-B-D-
HIETREET | Hi A R -O-B-D-H H HEE « (&4 39, 45,
48. 72. 94. 123 [f1£5#7E PubChem. ChemSpider-.
SciFinder ¥ I RIG R B, AT RENTEERHTL
“.

322 ROWEFEMW K OEFEMRLR S
W& MR aERE, W R . SRR, SRIET
S TG R NGRS BRI R, L
AT WL %% B RRAE B BT m/z 60.08 [(CH3)N +
HI'M4, DALEY 15 N, AR 2 A P

&M 15, DT m/z 152.107 19 M+
H]", 73 CoHisNO o 7> T B T IR R IR E R &
He L FRIEPEA m/z 121.06 [M+H—CH3NH,]*+ 103.05
[M+H—CH:;NH,—H,01", 454 SCRRIRIEN, e
AW 15 N N-FEER AL .

323 ISR O RS A Y

BHEJE Y (AR F ZEHEMEE), SKIFETF
SEo TG, R L EE U A 2 R R
FHURIEE R E RIS, DALEY 13, 21 i, [#id
i G| R A Ak 1) s s i AR

& 21, #ESD T3 T m/z205.133 71 [M+
H]Y, 4330 CioHiN2O. R IEE R, D F3
T E R M EE — &4 miz 160.08 [M+H—
(CH3)NH], Ffidt— 20 R R M| WRIR E 23 e H i
RS 7724 m/z 132.08 [M~+H—(CH3),NH—CO]*,
A SCERIREDS), AL E Y 21 hiERR . 1
A3, #ED T T m/z 367.187 04 [M+HT,
73T CisHagN2Ogo BMETF O L 162, FE 2%
RN m/z 322.13 [M+H—(CH3),NH]*. 160.08 [M+
H—Glc— (CH3):NH]*\ 58.07 [C3HsN]" o 454 SCHik
BN, LS 13 AT O E-5-0-p-D-F
B
324 BEEEAMW BREEWEWAEIRS
[ R K GG A IR N . — it b, L e
SiWrE, FRARERIERRERE BT, QIR AR m/z
177.05. 145.03. 117.03. X7 GEEEE m/z 147.04.
FE R IEE m/z 131.05. LAMEAEY) 231 9, AT
R S e A2, IF IR EE L&
182, 269 it 2.

& 231, T BT m/z 328.154 21 [M+
H]" 53530 CioHaNOso 2 Ji 1 ] A ] I Pt e ik
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221.10
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[M—C;H,0—CH;]* 223.07
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§8 ?)7 [M—(CH3),NH—CH;0H]*
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12)7705 [M—(CH;),NH]*
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0
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miz 107.05
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El 4 4-BRE-RZEFHWEA R RIEE RHENRBRE

Fig. 4 MS? spectrum and proposed fragmentation pathways of 4-keto-magnocurarine

b 2R 7 A B B BRI SR KR AR B m/z 177.05.
145.03 . 117.03 DL K B& i RAFAERE 7 &8 F miz
121.06. 103.05. 93.07. 91.05, Z5& CkiRiE,
Mt-&%) 231 8 N-F L EE-N-FH R iz . a9
182 [JHEST T 76l m/z 490.207 15 [M+H]", %
N-FAI R - N-F L e 2 162, HoF 52—
B, MM Z 1 501 E R, PTREY N-BT 2RI
Ji-N-H L % 1% -O-B-D-Hi & W

EY 269, #ET 5T m/z 282.148 96
[M+H]", 453 CisHioNO2o 255 B v mT I
JESSRFAERE F 25T m/z 121.06+ 103.05+ 93.07+ 91.05
KA B PR AR AERE 57 m/z 131.05, HEMIATREA
N-HE R e -N-FR Bl i . A6 &4 182 269 BTl
ZETE PubChem. ChemSpider. SciFinder (¥ 13

TR, AR LAY .
33 KREZEUEDEE

BT, M FBMN HRI50H 2 MARJEE
FHKI PR (ke D, FEERPTH 21 MR R
g5, AFE 17 NPCRESIIARE R & 4 MEHIATE R,
VIRIETIEAR, Horp, 1AW 279 NEEERTHI A -
3301 HIARERE BIARERERN2HTARARE
JLZ AE Ca-CoE Mg, HLRMRFRIE =N B
WA EE SR R AR IS ERURER ER. BT
SE [T ARG R BT R 2 N JE A L5
A 2 K2 QEA RN C-4. CATIIIFER
R, GME H0 JEREA K o ik R 19
Frs OMBEABMTAE C-6'MiERRE, 5 C-1'6i
WAL 4007, 5 KA G RN CHsw CHas
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[M—(CH;),NH—CH;0H—COJ*

0

[M—(CH;),NH]* HO
295.10

263.07 HO
[M—(CH3),NH—CH;0H—CH,0—O0]"
217.06 0
[M— (CH3),NH—CH;0H—CO—CHs]*
220.05
[M— (CH3),NH—CH;0H—2CO]*
207.08 [M—(CH3),NH—CH;0H—COJ*
N 235.08
[M— (CH3),NH—CH;0H—CO—CH,0—0] [M— CH;OH]*
189.07 308.13
[M_(CH3)2NH_CH3 " [M_CH3]+
‘ 280.07 325.13
|||\\I|I‘ \III\‘\I\II‘II\I\I\‘l\llllll‘}ll\lI\\I‘lll\\\\!II I“II\I\\II‘I‘ \I”I\\\\II’I
180 200 220 240 260 280 300 320 340

m/z 29510 m/z 280.07

vz 217.06 n/z 189.07

El5 4,5-KSKRZEWA _RRIEERHENRBRE
Fig. 5 MS? spectrum and proposed fragmentation pathways of 4,5-dehydro-magnoflorine

CoHav C3Hs 2, DIALE9) 261, 293 301, 303 1y
i, FEIRHARNRER S E SRR, F TR IR
B &Y 279 HIHE SRR .

A1) 301, 303 H AR Ak, ORI TR 43
BN 16424 17.17 min, #E5F 5 FIES AN m/z
265.12390 [M—H] . m/z265.12375[M—H]", ¥
AN CisHis020 R FIERE R, yn] WWHED T3 1
g 2 2 A0 s TR 2 T LTI REE - m/z 223.08 [M—H —
CsHe] o L1, 1 A9 303 W] WLiE > T35 T 25 H.0
TERHIEA K o IR R m/z 247.11 [M—H—
H0[; &Y 301 W, C-6"hi 323k S5ARN G R 3k &
RGN, W2 CHs CsHs P=AEf miz 250.10 [M—
H—CHs]". 224.08 [M—H—CsHs]". ZXHE G T,

EAY) 301, 303 73Rl 9 AEANG . AN
&Y 261, 293 HNIE 73 A A, DR BE I TE] 43
SN 1212, 14.91 min, #ES T TIES BN miz
269.08224 [M—H] . m/z269.08234[M—H], &F
AN CreH14040 RS T, 0] WS 751
g - S M B SR FE T X, m/z 225.09 [M—H—CO,] - H:
AW 261 T ILHES TR FUELLK m/z 225.09
k2 HO 2 BIFERR m/lz 251.07 [M—H—H,0]
207.08 [M—H—CO,—H:0]", &/~ C-4. C-4'fi3
TEAEFRFEIUNR, AL &9 293 U W, m/z 225.09 i#—2
Jiit 2% C3Hs il m/z 184.05 [M—H—CO,—C3Hs],
PORAREPRTE C-6'6, SiENAEL T80, AT
PLRAE L. 256 SCRRIIEDNT,  HEL & 4)
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261. 293 737N tzumin A, 3'-allyl-4’,6-dihydroxy-
[1,1'-biphenyl]-3-carboxylic acid, 38 K& <% K JE
Fh g PRiE

WEW 279, REEITEDY 13.64 min, #E7> 55
TUE m/z281.11841 [M—H] ", 43§35\ CisHis03, M
randainol [ [F) 7> SEAE A, H1 T 0 ) L HE Sy
T TWEESLE R H,0.CoH, B4 E K CHLO it
PRI m/z 263.11 [M—H—H0] 237.09 [M—

OH
HO I l
~ |

H—H,0—C,H,]". 225.09 [M—H—C;Hs0],
C-6'hL LA S 3 BB Fe 2, TR A &
REIZA M AL B A5 4 . HEIAL S 279 W] REDA
(E)-5-allyl-3"~(3-hydroxyprop-1-en-1-yl)-[1,1 ~biphenyl]-
2,4"diol, L2 B KA AR @ A WA 6. el
25 #J7E PubChem. ChemSpider. SciFinder ¥ & H
BA RN, ARENEIERIF LS.

332 FUBIARIEZRE SABARIERFN 2 70 TN

[M*H*HzO*CszT

237.09
HO
[M—H—H,0]"
263.11
[M—H—C;H,0—0] IM~H—CHO[
209.09 225.09 | |
I N N e . -
200 210 220 230 240 250 260 270 280 290
m/z
Ol - - -
m OH -H OH -1
HO O O O O O Gt O O
O o
= | =
HO _ \
= 28112 m/z 263.11 m/z 237.09
on -H| OH _H|
O = UU

m/z 225.09

&6

m/z 209.09

(E)-5-allyl-3'-(3-hydroxyprop-1-en-1-yl)-[1,1 -biphenyl]|-2,4 -diol B — £} Fi & K HEM L FRR R

Fig. 6 MS? spectrum and proposed fragmentation pathways of (E)-5-allyl-3'-(3-hydroxyprop-1-en-1-yl)-[1,1 -biphenyl]-2,4-diol

R o2 M VAR iR, i, Hco#y
WAL OAH R R R TR R A5 R 021, UL A 296
], R ECHT AN R 1 S T AR

WEY) 296, #ES T BT miz 295.097 78 [M—
H]» 73N CisHigOse G EIH, 1S5+
&) C-O BEIKZL = 2E m/z 178.03 [M—H—CoHo]~, FF
i — 0 B RN EE AR s HE T . m/z 150.03 [M—H—
CoHo—COJ, S5a CHRHRIEDS), HENWEY) 296 A
obovatal,
34 XCBEELRUEYETE

BT T, A FBMN i RI40 H 1 A3 20
TRAKM 7 TiE (h) , fENTH 19 2R AR R

gy, BIRE AN, RKASG S ERGE RS
MR . 2R LR R R S R G RE T G (i
sl FRIEIKEE) 5o (B-D-H & HE sk B-D-Bil
ISR @R AR, JORE T IE IS e B
FEE A 0 5 05 R AIBEAE . L RRRAE 1 2NN
FRFONE R WL, AR 5 A IR AR 1 A
2%, tnmnmEfE L (162.03, Caff)  Xf 7 BB L (146.04,
p-Coum) . Pl IE3E (176.05, Feru). 7 % b 3t
(162.05,Gle). FZERERL (146.06,Rha). Jrighitt
(132.04, Api) 19, 3% b ge gk i A3 S g B 55 oo b
FHIE, s e WAHER R 51 m/z 315.11,
135.05; EREENAT W, m/z299.11, A] T HIWr 2K 2 B
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HIOHZRAIR, DAY 99, 110, 126 144, 160
B, BRI OB RGN S e R

&Y 126 144, 160 TN [F 7 AR, 1B
] 735N 5.69+ 6.33+ 6.72 min, #EZ> T k)
W8 m/z 623.199 52 [M—H] . 623.19891 [M—H] .
623.199 95 [M—H]", 433 CaoH36O150 B FHR
T, #E T B TR BR B ANE T BT 22 7= 2 miz
477.14 [M—H—Rha] .~ 461.17 [M—H — Caff] .
315.11 [M—H—Caff—Rha]~, &4 & Wk IS A0 RE
FE T m/iz179.03. 161.02. 133.03, HiAfEAERZE
BRI HEREFEBAC . m/z 315.11 135.05 $onHi
PSR R BRI v S B AR . X
TR EERE, BEAL S 126 AR LT Ao HRIEIRH
0] B SCRRARTE RO, HEMAL &4 144, 160 73551N
AK2EH M. Do L&Y 99, 110 H_N[FE 4> A,
(R B IS E) 43 590 4.95 5.30 min, #E7> 155 T35
N m/z 785.251 95 [M—H] . 785.252 26 [M—H],
B A 1264 144, 160 £ 162, H A
—H, #RZ | T AR, 46 TRk
B2 ] Clog PAE, #HEMALEH 99, 110 73 A AR =
1+ B. F.
35 MIEERLUEYETE

By TR, 28 FBMN $1%1) 45 H 1
A (D AL (m) S R BRI 1%, I
FEBTHY 17 TR IR, RIR T AR S AR
R RMEM R — KA YR = kG
Y1, A. DIRABERIR, B 3R AMCE, CHNHE
Y, 15 D-YRH) C-17 47 L3R 1 ANRIEER (B 36 21,
FELFEEOME 2 MR, BRI EY—
MONFTE S R RF LK D M PG, 2L C-17 A
H5 1501 B-D-H G FE LN H s 52122, H oo
FEIE B TR N A B ma B, — 25 o 2 i 25 A
B. D ¥ EMIEEEREH], 4 H.0. CO. COs.
CH,02. CoH O+ CoH,0p ZEPEEL:, Bl 3
BEAE TR R, CIFHE D 3SR IR
FREE C-17 T ERERE ) C-17 frMRmgER, MKk
FEHE COav Glew CsH4Or FPEED, A RN HE 2
BATH B A T AAE P2 2E COpv CoH4024 CH20
SRR, A, ABtRH, FrAE BT
KB EWR R B Ry W% 3] m/z
161.06+ 133.06. 105.07. 95.01 %— 25 m/z {5
N FEEERKIEE BT, FE RN WEER] m/z
113.02. 101.02. 85.03. 71.01. 59.01 %%, W45 H

TH U BN B A = R SR B2 T .
CIAGE4 278 151 96, 43 ) R 1 70 B FAE 1 1Y
FrE e R R B 5 e A

Y 278, HESTEFIE m/z 471.201 78 [M+
H]Y 43 ¥ CosH3005. IEE T, D& T
W) D WEEI T RAE S m/z 425.20 [M+H—
CH,0,]", m/z425.20 #t—0 AMHRE KA 14
&% m/z 409.20 [M+H—CH,0,—O]"LL K A PRI
FZLERL m/z 367.19 [M~+H—CH,0,—C,H,0,]",
m/z 367.19 #— B I COEIHRA KR miz
339.20 [M+H—CH,0,—C2H,0,—COJ". ZX HE iy
Loxt, #iEth &) 278 NiTIES R, RfRiEEILE
7-Ao

WA 151, 5T BT m/z 649.251 65 [M—
HI", 773 CoHuO4e HE AT, DT E
T2 O D M ERREE A4 m/z 605.26 [M—
H—CO], #F—PKRIRER C-17 Ao % hE 5 ik
WA miz 443.21 [M—H—CO,—Gle] ™ 347.19
[M—H—CO,—Gle—CsHs0,] - 454 CHRR B,
HEMLL G 151 kT %-17-0-B-D-H B fE
Hipieie LE 7-B.
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