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Identification of chemical constituents in 7Zoddalia asiatica and components
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Abstract: Objective To identify the chemical constituents from Toddalia asiatica and components absorbed into rat blood by UPLC-
Q-Exactive-Orbitrap-MS method. Methods UPLC-Q-Exactive-Orbitrap-MS method was employed to analyze 7. asiatica water
extract freeze-dried powder and the plasma samples containing the drug from SD male rats. The chemical components in 7. asiatica
were identified, and their fragmentation patterns were analyzed, and the components absorbed into rat blood were also analyzed.
Results A total of 80 chemical components were identified from 7. asiatica, including flavonoids, alkaloids, and organic acids. The
fragmentation pathways of 5,7-dimethoxycoumarin, allocryptopine, magnolol, berberine, esculin, and chlorogenic acid were
speculated. A total of 13 prototype blood components were identified from plasma samples. Conclusion The chemical components
in T asiatica water extract and its drug containing plasma were comprehensively, accurately, and rapidly identified, in order to provide
reference for the quality control and pharmacological substance research of 7. asiatica.
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Q Exactive &40 #F 14X . Ultimate 3000 i 5
RAOBRE €6, 184 (25 [ Thermo 2 7)) ; Milli-Q Gradient
A10 4K (f#EE Merck Millipore 2] );
BSA124S-CW HL¥73#1 K1 (#8]H Sartorius 2 7] );
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BN 97.20%, HEE A S EH TR SN
AT BT IE A (b MUST-190034625, 5 7331
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SCXK FE 2020-0003, SEEGHTshIE M AER R 3 d,
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2 FAEEHR

2.1 FKIEEFRT AR

100 g WlREMR ), B T8, hi/kKer
B, B IKAEIIK 9 52, R¥E 30min, K
KINFAER G, SOCKERFF R 30 min, B
22100 HimPE RIS IE; 5 K 8 fiE, #ik
InFAEB G, BOCKIRFFME RIE 20 min, I8,
A I IRAGR, WEMGRKR4EE 100 mL, #B5
250 mL 7&K ML B AR TR, ARKIEAETH .
2.2 KERAET MR A ReH &

HY 20 mg ¥ B M/K$EE T8 (FHS T 02¢g
YR, FEEME, BEEOEY, BEINA 50%H
B 1mL, JwlE 30s, VK/AKIHHEAS 30min, 4 CIHIE
T~ 13 000 r/min &> 5 min. H 300 pL EET 1.5
mL Z.08 1, i 0.45 pm KA BN, HX 80 uL i
AU
2.3 EmREASRERNEIE

HCRORE MK IRBA T IE &, IE 228K
VAR, BOHI K 0.529 g/mL 25, BX SD itk
e, #AM3 N, AAH3 H. ZAdHighT
AFRER K, YRR 5.29 g Ak IFIE ig 8T
Kl HEMKSERGE TR, 1 Rd, ESEE257d, K
W25 1 h 1% R E 240 ip BREE, B8 L350k
Beif, #E 2h /5 3500 r/min 20 15 min, B 3G
WREG, RIREAIMKEFEM. B 1 mL S,
O 3mL HEE, WHE 30s, {RiRE#EO (4 C.
13 000 t/min), HX E3HET 37 CFEMRIRT, FN
A 300 uL FEEE R, R 5 min, fRIESIEE
L (4 °C. 13000 r/min), H EiEWR, HIFE.
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A 0] Bl VR
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0.1%H R 100%HEE (B), #7155 730 10 mmol/L
IR Z MK (A WD A1 10 mmol/L HERZ )
95% HlE (B )5 BHEEYEN (0~13 min, 10%—98%
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Table 1 Chemical components in water extract of Toddalia asiatica

Jrs EAS S Sl miz HgEmiz iR BT WhHET ZERY
1 34-"HHIEAWHER CuHi20s  207.0657 207.0663 —0.27[M—H]~ 118.9919, 162.9809, 207.065 8 5 HLIR
2 3-O-fBELZETE  CwHo0s  369.1175 369.1180 —0.13[M-+H]* 89.0392, 91.0546, 117.0333, ffifk

145.0285, 149.0599, 369.207 1
3 FSH CaH2s014 565.1536 565.1536 0.00[M-+H]* 65.0392, 91.054 6, 209.0808, i
317.078 6
4 FMAFHEE CaoHss0s  487.3433 487.3429 0.08[M—H]~ 487.3489 HHLER
5 HANEE C15H180s  325.0937 325.0905 0.97[M—H]~ 163.0382, 193.050 1, 325.096 2 5
6 ZRIEE CisH1809  353.0870 353.0868 0.05[M—H]~ 191.0558, 353.0856 BN
7 OKEW CisH100s  253.0508 253.0506 0.06[M—H]  209.058 4, 225.0542, 253.050 9 i
8 TR CsHsO7 191.0192 191.0197 -0.38[M—H]~ 57.033 1, 85.027 7, 87.007 0, HHLM
111.007 3, 191.018 0
9 HHEEHER CasH2012  517.1354 517.1322 0.62[M-+H]* 135.0439, 145.0291, 163.0388, HHE
3190814, 337.0919, 499.1236,
515.540 7

10 JifF R CoHs04 177.0184 177.0193 -0.54[M—H]" 105.0333, 177.0186 KHE

11 FSEEME CisH120s  299.0561 299.0561 0.00[M—H]~ 107.0123, 227.0341, 2550286, £
284.0332, 299.056 1

12 FAH CosHz015  607.166 6 607.1668 —0.03[M—H]  284.0331, 299.056 0, 341.066 4, [
607.169 4

13 BRARRR C14Hs0s 300.9994 300.9990 0.11[M—H]~ 185.0231, 229.012 6, 257.0800, ¥/
283.996 7, 300.998 1

14 -y CisH160e  339.0724 339.0721 0.08[M—H] 1050333, 133.0285, 1480149, HFH &
149.022 7, 177.018 6

15 BiZRRR CioH100s  177.0542 177.0545 —0.15[M+H— 89.03920, 117.0333, 1450286, A HLEE

H20]* 177.053 5
16 FHEE CuHi100s  221.0455 221.0456 —0.03[M—H]~ 1620300, 177.0901, 2060212, HFE &

221.0447
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17 WETRE C7H6Os 169.0136 169.0143 —0.40[M—H]~ 81.0328, 97.028 1, 124.0149, £
125.0232, 126.0263, 169.0128
18 ekl CuH20010 431.0971 431.0984 -0.28[M—H]~ 239.069 2, 268.037 1, 269.044 1, i
311.0557, 413.0925, 431.1008
19 Ykl EH CisH100s5  269.046 0 269.0455 0.17[M—H]~ 159.0434, 269.044 0 gy
20 PERF CasHa4O15  609.1805 609.1825 -0.32[M—H]~ 257.08051, 286.05017, 301.071 96, /il
302.07538, 325.072 66, 609.189 27
21 EEER CoH100s4  181.0501 181.0506 —0.29[M—H]~ 137.023 82 [
22 iR CaiH20012  463.087 8 463.0882 —0.05[M—H]~ 255.028 4, 271.0258, 300.029 0, /i
301.037 2, 463.087 3
23 lespedin CatH20014  577.1569 577.1563 0.12[M—H]~ 577.1530 2 i
24 JKALEF CosH3016 6231608 623.1617 —0.16[M—H]~ 299.0219, 300.029 6, 313.0742,
314.0436, 3150486, 3160527,
6231592
25 MhiEER CisH120s  273.0755 273.0757 —0.08[M+H]* 91.054 6, 147.043 7, 153.017 1, ¥fd
179.034 1, 189.0535, 231.065 4,
273.0754
26 SFFHURER CaoHi03 4553525 455.3531 —0.11[M—H]~ 407.3327, 455.3499 =
27 Mkt CsH34014 593.1863 593.1876 —0.21[M—H] 283.064 0, 284.0695, 2850758, [
286.0788, 327.0894, 593.182 4
28 BPEAMEER CaH2010 4331144 4331140 0.09[M—H]" 119.0488, 271.0602, 272.0662, [
433.1116, 4332314
29 ERRR C7H1206 191.0551 191.0561 —0.55[M—H]~ 85.028 0, 93.0330, 127.0389, K&
173.0429, 191.0558
30 EFF CorH30016  609.1443 609.146 1 —0.30[M—H]~ 271.026 3, 299.021 7, 300.029 6, [
301.0331, 609.146 9
31 K C7Hs03 137.0232 137.0237 -0.62[M—H]~ 65.038 1, 93.032 8, 94.036 5, [k
137.023 7
2 KREEER CioHsOs  191.0344 191.0350 —-0.31[M—H] 1040257, 120.0204, 1480151, HFE &
176.0109, 177.0138, 191.0334
33 MIEEF CaoH26013  593.1319 593.1301 0.31[M—H]~ 284.0325, 285.03928, 593.1292 ¥
34 HARER CisH1607  343.0829 343.0823 0.18[M—H] 83012 6, 229.048 9, 231.064 5, [
257.045 0, 299.129 7, 313.036 8,
343.082 8
35 FHR CeHsO4 167.0338 167.0350 —0.71[M—H]" 65.0017, 91.017 7, 108.0199, [
123.0438, 152.0109, 167.0338
36 kI CisH2209  347.1329  347.133 —0.04[M-+H]* 61.0290, 79.018 6, 121.064 8, Mk
147.0810, 149.096 2, 347.1303
37 BT, CaHiNOs 3481225 3481225 —0.01[M]* 290.081 6, 304.098 2, 318.0772, SNk

332.0931, 333.0998, 48.1200
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38 HITRAE CioH26012  464.176 1 464.176 0  0.02[M-+NHg4]* 73.029 2, 85.029 1, 97.028 6, ¥/
121.028 2, 153.054 9
39 RN CaoH24010 4251428 4251442 —0.34[M+H]* 57.0343, 69.0344, 97.0286 i
40 FEATER CuHwuN2 1751230 175.123 0.01[M-+H]* 103.054 3, 130.0654, 158.0913, =¥k
175.1217
41 RRFR CieH1207  317.0658 317.0656 0.07[M-+H]* 69.070 5, 203.033 1, 229.051 5, [
257.0446, 2740451, 2850407,
302.0415, 317.062 6
42 IWH=E A Ci7H160s  301.1068 301.1071 —0.11[M-+H]* 69.070 4, 162.0299, 173.023 4, HFH &
2180201, 230.0194, 2330435,
245.0452, 301.107 8
43 AR CsHsO3 151.0389 151.0391 -0.15[M+H]* 65.039 3, 93.0336, 121.0398, HHLEK
123.044 5, 151.0385
44 P E bk CeHNO2  160.1334 160.1332 0.14[M+H]* 55.0552, 83.0494, 160.1324 M4k
45 TR CuoHzNOs  330.1697 330.1700 —-0.08[M-+H]* 207.0805, 239.104 7, 330.167 4 44t
46 T CuH1NO;s  260.0909 260.0917 -0.33[M-+H]* 1990618, 216.0641, 227.0575, A4:#i
245,066 7, 260.093 1
47 S5 CrHuNOs  286.1434 286.1434 -0.77[M--H]* 286.1434, 269.1688, 237.090 6, =4
143.049 06
48 JE AN CisHxNOs*  314.1746 314.1745  0.03[M]* 314.174 6, 269.117 2, 1750753, ¥y
107.049 2, 58.066 0
49 RZETET CaoHxuNOi*  342.1693 342.1696 —0.09[M]* 342169 3, 297.1118, 282.088 4, W
265.085 6
50 SALPRTET B CaHsNOs*  348.1223 348.1227 —-0.11[M]* 348.122 3, 332.090 9, 304.096 3, =¥k
290.080 8
51 FEWMBT Ok CaHzNOs*  352.1536 352.1635 —2.81[M]* 352.153 6, 336.1223 A=W
52 /NEERK CaHNO;*  336.1223 336.1548 —9.67[M]* 336.122 3, 320.0911, 292.096 3, =¥
278.080 8
53 HMZEF CisHuNOs  246.0756 246.1001 -9.96[M-+H]* 246.0756, 231.0523 A=W
54 Kittise CioHoNOs  216.0651 216.0655 —0.19[M-+H]* 216.0651, 201.0417, 144.044 2 =#)5
55 [ Ci2HoNO,  200.0340 200.0707 —2.03[M~+H]* 200.034 0, 185.047 0, 144.044 2 =1
56 &l E A CzH1NO;  350.1380 350.1451 -6.49[M--H]* 350.1380, 334.106 8, 138.1122, A4k
290.080 4
57 A WirEm CooH1sNOs  334.1065 334.1282 -6.49[M-+H]* 334.1065, 319.083 2, 304.0598, A#hs
276.065 1
58 JlBa B CaHzNOs  370.1642 370.1649 —-0.19[M--H]* 370.164 2, 290.0935, 206.0810, 4
188.070 5
59 N-Xf & Bk i CrHiNOs  284.1279 2842948 —0.21[M-+H]* 284.1279, 174.0439, 121.064 9 =45
60 F13E PK CuHi100s  207.0650 207.0653 —0.14[M-+H]* 207.0650, 192.0415, 1790701, HFE &
151.075 2
61 TN EE C12HgO04 217.0492 217.1045 —0.09[M+H]* 217.0492, 174.0311, 146.036 3 & 5. &




FENBEIH 20265F4 A AKX HwE5kAE  Drugs & Clinic Vol. 41 No. 4 April 2026 + 977 »

£1 8

Jr 2 TR SEME miz B miz R E BT WhRET E Ayt

62 ST N IR CisH100s  247.0597 247.0602 —0.20[M+H]* 247.0597, 217.0128, 189.108 1, HFH &
161.0229, 133.028 4

63 Tt ik CisH140s  259.0961 259.0962 —0.04[M+H]* 259.096 1, 227.069 9 EEE

64 EFIHEF CieH200s  309.1326 309.1329 —-0.10[M-+H]* 309.1326, 2350597, 219.0648, #HH &
205.049 3, 177.054 4

65 A7 A C1uH100s4  207.0649 207.0653 —0.19[M-+H]* 207.0649, 192.0416, 179.0702, HFH &K
151.075 3

66 i /P I CisH100s  247.0597 247.0602 —-0.20[M-+H]* 247.0597, 217.0128, 189.1081, HFH &
161.0229, 133.028 4

67 IMHIsEE Ci7H160s  301.0703 301.1409 0.04[M-+H]* 3010703, 233.044 4, 121.0652 FH &

68 8-( MMM ARE)-7-# CisH104  261.1136 261.1309 —6.63[M-+H]* 261.1136, 205.049 4, 190.0260, FHH &

F-6-PEEFIR 162.031 0

69 FHIF CaiH220s  339.1413 339.2503 -5.16[M-+H]* 339.1413 FEOR

70 BORTEME CisH160s 2451168 2451172 —0.16[M+H]* 2451168, 187.0387, 131.0491, AfE&
115.054 4

71 HEELA CuH1eNOs  348.1223 348.1227 -0.11[M]* 348.122 3, 332.090 9, 304.096 3, =¥k
290.080 8

72 57-"HEIEFETER CuHwOs  207.0650 207.0653 —0.14[M-+H]* 207.0650, 1920415, 1790701, HFH &
151.075 2

73 BENNHE CisH140s  259.0961 259.0962 —0.04[M+H]* 259.096 1, 244.0733, 227.069 9 KfiE %

74 NFRIEK R C7Hs02 123.0139 123.0141 -0.16[M-+H]* 123.0139, 77.009 0 (2

75 B[R LR i CaHiNOs  382.1269 3822588 7.01[M-+H]* 3821269, 364.117 A=W

76 8-FIL T H N C12HgOs 233.0442 233.044 0.09[M-+H]* 233.0442, 218.0208 HEOE

77 RBEWE CisH1609  177.0183 177.0201 -1.02[M-+H]* 339.0719, 177.0183, 133.0280 FE &

78 taxifolin CisH1207 3010718 301.0933 -7.14[M—H]~ 301.0718, 125.0231 HH

79 hesperidin CsH34015  609.1824 609.1828 —0.07[M—H]~ 609.182 4, 3250711, 301.0717,
286.045 0

80 MFE#& CieH140s  301.0718 301.0933 -7.14[M—H] 301.0718, 286.0483, 242.0580, [
164.010 4, 151.002 5

2.8 HEHESH

281 FHEFRFE £ REEMKERTEEE 18
MEERBMEY, SR EWEZEE N RD o-
MEMGER, ZMERUEAEAL, DL 57-—HEARE T
FNB. FEIEEFHREAT RS FE T8RN m/iz
207.064 9 [M+H]", HAMRE A B FUEH 192.041 5,
179.070 4. 164.046 5. 151.0752, &5& %50 FE AT
R PR, E R B B AR RN, BRI E
N5 7-HEEE TR, HOCERIRE ), Rt
WA 1.

2.82 VI VISR R R E L

A 0 0.0 0 0.0
e —
0 0 7 HO 7
! | m/z 207.055 2 m/z 192.0417

0 0 0 0._0
) — JIJ
0 HO 4

m/z 179.970 2

m/z 151.075 4

m/z 164.046 8

E1 57-—HEEEERNRMBER

Fig. 1 Fragmentation pathway of 5,7-dimethoxycoumarin
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TRy, CORFEMKIRE P S EH 19 MEDHK
WEn. WSS K2 HERMIPIRGR, A
JRFEGTER N AW LA R B AR == 18
INBERR R 151 ) 1B AR DB A S RIS AE . IRR
ol IE B TR N HE S T B TR m/z370.167 4
M, HARRE 7 B 065351 290.095 3. 206.084 1.
188.072 3. ARZEAEHHAE IF B TR N eS8 104
N omiz 342.175 5 [M]*, AR A B 0655 SN
297.114 2. 282.091 3. 265.088 1. /NEERHLE LT
W N UHES> T B U m/z 336.122 2 [M]+,  HoAt#s
A P65 500 320.091 1. 292.096 3. 278.080 8.

m/z 370 m/z 290

)
- o
-~ = -0 = 0
- 0 @ b
HO \ HO HO Ho
HO — 0 — — ‘
.e JJ O (7

m/z 342 m/z 237
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HO. “
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0
AR2EAEH O
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mlz 297 \

SEA B PERIGHIR S X, BT A B R
Bk, 5 OCHRAROE — B0, R RE LA 2,
2.8.3 HEZ EEERS T ZAETES T, B
DHIRZE, E MK e 11 &R
FAEY . AWFFLLZR Bz FH 3 e R A A &
MEFIET . BEFRENE TS TR T
&Ry m/z 609.182 4 [M—H], HAh#E A 211455
4 301.070 9. 609.181 1. 164.011 7. 286.047 1.
242.056 5, S5ErBE BEAUGTIE S Lo, IR
TRBHENMFINZUAEVNREF &R, 53CikiE
— U0, RIS FEILE 3.

)

O O
/O /O R
—_— —_—
\O ~ N\ \0 ~ N\

) B o ik

mlz 206 miz 188

0 0 /=0
O [§] o
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Fig.2 Fragmentation pathway of allocryptopine, magnolol, and berberine
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Table 2 Constituents absorbed into blood of Toddalia asiatica water extract

5 e AF SIME miz BRE miz iRE BT WHET gErR
1 methycinnamic acid CioH1002  163.0753 163.0752 —0.06 [M+H]* 163.0752, 107.0855, 102.9683 £ LMk
2 A-HEJEANEERR  CwoHwOs  179.0706 179.0675 —1.73 [M+H]* 179.067 5, 161.059 5, 133.064 7, Hlik

79.054 9
3 57-dimethoxycoumarin C11H1004  207.0652 207.0649 —0.14 [M+H]* 207.0649, 192.041 4 FEEE
4 Ktk CHNOs  216.0636 216.0653  0.79 [M+H]* 216.0653, 201.0419, 144.044 3 AH=HHH;
5 fhFH M Bs C12HgO04 217.0495 217.0492 —0.14 [M+H]* 217.0492, 174.0310, 146.0360 FE &K
6 8- FH MBS CiaHsOs 233.080 7 233.0441 —15.71 [M+H]* 233.0441, 218.0207 HEEER
7 ARG CisH1404  259.0964 259.0961 —0.12 [M+H]* 259.096 1 FEEHER
8 TAFH CuHiNOs  260.1860 260.0914  0.44 [M-+H]* 260.091 4, 227.057 3, 199.062 7, =¥
184.0391
9 EWIE = C16H200s  309.1330 309.1327 -0.10 [M+H]* 309.132 7, 235059 7, 219.0651, HE &
205.049 3, 177.0543
10 AE1EH CaoH2NOs* 3421700 342.1693 —0.20 [M]* 342.169 3, 297.111 8, 282.088 5, EWiH
265.085 6

11 SAH T A B CxHisNOs* 348.3106 348.1224 -0.36 [M]* 348.122 4, 332.0916, 304.096 3 “EWrhH
12 HERE= CiH140s  301.0027 301.0721 -7.04 [M—H] 301.0721, 286.048 3 g
13 REHHR CisH1609  339.1999 339.0724 -0.56 [M—H]" 339.0724, 177.0184, 133.0281 &L %
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