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Rapid Characterization of Chemical Constituents in Dayuanyin by
UPLC-Q-Exactive Orbitrap MS
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[ Abstract] Objective: To characterize the chemical constituents of Dayuanyin based on ultra-
performance liquid chromatography-quadrupole/electrostatic field orbitrap mass spectrometry (UPLC-Q-Exactive
Orbitrap MS). Method: The detection was performed on a Thermo Acclaim™ RSLC 120 C,, column (2.1 mmx
100 mm, 2.2 um), the mobile phase was acetonitrile (A)-0.1% formic acid aqueous solution(B) for gradient
elution (0-7.5 min, 10%-19%A; 7.5-12 min, 19%-22.5%A; 12-23 min, 22.5%-27%A; 23-27 min,
27%-56%A; 27-35 min, 56%-84%A; 35-36 min, 84%-90%A) , the flow rate was 0.3 mL+min"', and the
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column temperature was 30 °C . The data were collected in the positive and negative ion modes by heated
electrospray ionization (HESI) , and the detection range was m/z 80-1 200. Combining the retention time of the
reference substance, fragment ions, databases such as PubChem and related literature, Xcalibur 3.0 was used to
identify the chemical constituents of Dayuanyin. Result: A total of 161 compounds were identified, including
14 alkaloids, 60 flavonoids, 16 terpenoids, 26 saponins, 18 phenylpropanoids, 16 organic acids and 11 others.
Conclusion: The established method can effectively and quickly identify the chemical components in

Dayuanyin, and clarify its chemical composition, which can provide a basis for the development of compound

preparations of this famous classical formula.

[Keywords]  famous classical formulas;

quadrupole/electrostatic field orbitrap mass spectrometry (UPLC-Q-Exactive Orbitrap MS) ;

components; flavonoids; saponins; fragmentation pattern
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2 FHik 3t s 28 O VR B 1 2 10 mg+ L, 42 0.22 pum AL

2.1 (A% Thermo Acclaim™ RSLC 120 C, {f
A (2.1 mmx100 mm, 2.2 pm) , i 30 41 2 I
(A)-0.1% H R 7K % W (B) &6 B ¥k B (0~7.5 min,
10%~19%A ; 7.5~12 min, 19%~22.5%A ; 12~23 min,
22.5%~27%A ; 23~27 min, 27%~56%A ; 27~35 min,
56%~84%A ; 35~36 min, 84%~90%A ) , ¥ i 30 °C,
W 0.3 mLemin”, JEFERE 3 pL.

2.2 FEigRf A5 B IR (HESD L ik
B BN — R RS e A S A S il
K T A 2 (Full MS/dd-MS?) , #7143 il
m/z 80~1 200, — & Jit 1% 43 #¥ 45 70 000, — % T i 43
HEAR 17 500, IE & PR B4 BT 3.8 kV, 715
TR T B4 i s 3 kV, B 4045 6 JF 350 °C, <,
AR FE 350 °C , B ORI A Bl X o AU B AT R
45 arb, i By S R # 15 arb, i 85 5 4% B s (S-Lens
RF Level)55 V, 46 filf 1 fig i 20 .40.60 eV .

2.3 FESHIA

231 RJERTE TR GREER ) B S04 R
B VEAN—ER R AR AT — R
X— HE RS A K BB R
fR” o HRAE AL 5 25 R 2s R a8 AR A T
FREUKERD 7.46 ¢ JE 4D 3.73 g B R { 1.87 g Al £
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H-HCOOCH,-CH, ], # 4} SC#k [9-10] . PubChem %
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F1 EFERLEZFER S B UPLC-Q-Exactive Orbitrap MS 4 #f
Table 1 Analysis of chemical constituents in Dayuanyin by UPLC-Q-Exactive Orbitrap MS
&YW t/min - WA F X mlzWEE  mizeE S/ppm Tl FEERET i FR e
1 067 [M+H] 175.1192  175.1190  1.24 CH N,0, 158.130.116.70 i A
2 073 [M+H] 128.0709  128.0706  1.99 CH,NO, 82.81 PRLIE S S R HEA
3 076 [M+H]" 142.0865  142.0863  1.44 C,H,NO, 124.96.81 A HEA
4 076 [M+H] 136.0620  136.0618  1.75 CHN, 119,109 i g A
5 078 [M-HJ 341.109 1 341.1078  3.70 C,H,,0, 179.161 R A
6 079 [M+H]" 116.0710  116.0706  3.49 CHNO, 70 T A
7 0.79 [M+H]" 118.086 6 118.0863  3.26 C,H ,NO, 86.72 L% " A
8 083 [M+H] 130.086 6 130.0863  2.57 C,H,NO, 84.56 WR T R JEEFR
9 084 [M-H] 133.0132  133.0132  0.60 C,HO,  115.71.59 R e )5
A HER A
A R
10 086 [M+H]" 156.102 1 156.1019 131 C,H NO, 124,113 81 T o0 i
1 0.93 [M-H]~ 439.0890  439.0905 -3.24 C,H,0,S 277 desbenzoylpaconiflorin [17%]
sulfonate 2’
12 1.14 [M+H]" 268.1042  268.1040  0.60 C H N,0, 136.85 2t RSN
Af L HE
13 1.16 [M-H] 191.0191  191.0186  2.62 CH,O,  173.129.111.87.85 Kk A
14 1.22 [M-H]" 331.0673  331.0660  3.89 C,HO, 271.211,169.151,  1-0-% & FEt K -B-D- [17]
125 A
15 122 [M+HCOO]™ 405.1405 4051391 329 C,H,0, 359.197.179 SR -1-0-B-D-F # 11A]
B B R A
16 132 [M-H] 3451192 3451180  3.54 C_H,,0, 183,123.93 3, 4, 5-trimethoxyphenyl- J&#h
B-glucopyranoside 1, H: 57
g AL
17 139 [M-H]" 169.0134  169.0131  1.72 C,H,O, 125.97 BWaTmsY FIA]
18 1.47 [M+H]' 166.086 4  166.0863  0.87 C,H, NO, 120,103 ESCEA A T | i 2R
[SU IRy
A
19 1.79 [M-H]" 125.0233  125.0233  0.00 C.H,O, 107.97.69 S5 R FI25
20 223 [M+HCOO]™  389.1459  389.1442 431 C, H,0, 343,181,161 ,151 109 54 Fal sk 2y
21 243 [M-H] 153.0184  153.0182 127 C,HO, 109 LR I Y
22 251 [M+H]" 205.0973  205.0972 091 C,H,N,0, 188.159.146.118  L-& /K" L S|
By WA A
23 273 [M-H]” 183.0293  183.0288 290 CH,O,  168.124 BT R F1I25
24 285 [M+H]" 265.1548 2651547 046 C H,N,0, 177,145 117 N-feruloylputrescine''®’  JEfh
25 292 [M+H]" 579.1503 5791497 098 C,H, 0,  427.409.287.163, JFfE7 % B ot Rk 1M
139.127
26 310 [M-H] 583.1311  583.1294 298 C,H,0,  565.493.463.421, #Hri=fiirl™" e
331.301
27 345 (M) 3141751 3141751 0.03 C,H,NO," 269.237.209.175, A i #gfig "2 AR
143,107
28 3.57 [M-H]" 4951513  495.1497  3.13 C,H,0, 465.333.281.177. A fkA254 "7 7y
165.137.93
29 3.60 [M-H] 407.098 8 407.0973  3.73 C,H,0,  317.299.287.257. iriflpohenone-3-C-g-D- K}
245,193 glucoside '™
30 3.64 [M-H] 543.1184  543.1167  3.17 C,H,0,S 421.259.213.121 A 25 W R " HA]




29 55 104

HEXBAFZRS

Vol. 29,No. 10

20234FE5 J] Chinese Journal of Experimental Traditional Medical Formulae May,2023
ZR1
EY tmin MG mWEMB mZBRHE sppm TR EEFAET EAS K
31 3.77 [M-H] 137.0234  137.0233  0.87 C,H,0, 119,109,108 .93 XL R Ik
32 394 [M-H] 289.0721  289.0707 490 C, H,O,  245.137.123.125, JLE &P A | IR
109 [SNES)
33 395 [M+H] 139.0392  139.0390 129 CHO,  121.111 JEL R Al AR
(BNEE)
34 427 [M-H] 477.1615  477.1603  2.65 C,H, 0, 183.168.153 kelampayoside A o H J&fb
LRSS
35 431 [M-H] 577.1357  577.1341 292 C,H,0, 451.425.407.289. JEAETF % B, fEip
245,161,125
36 480 [M]* 3441857  344.1856  0.28 C,H,NO,” 299,175,151 .137 - 7 2 R AR
37 491 [M-H] 7112144 7112131 187 C,H, 0,  549.255.135 liquiritigenin-7-O-glucoside- H
4"-0-apiosyl-O-glucoside!!
38 498 [M-H]" 179.0343  179.0339 232 C,HO, 135 I B
39 517 [M]' 3421703 342.1700  0.80 C,H,NO,” 297.282.265.237 A2 JEF
40 529 [M-H] 785.2521 7852499  2.81 C,H,0, 623.477.161 A2y ple JEEAN
41 546 [M-H] 421.0783  421.0765  4.07 C,H,O, 403.331.301.271,259 {410 piIESs
42 571 [M+H] 291.0864  291.0863  0.40 C,H,0, 207.179.165.147, FILHKH" T A
139,123
43 581 [M+H] 319.1177  319.1176 030 C,,H,,0, 197.151.105.77 A5 24 A T €1 FIAg
44 582 [M+HCOO]™ 5251618 5251603 292 C,H,0, 479.283.121 AT AT Els]
45 584 [M+H]' 330.170 1 330.1700  0.35 C,H,,NO, 299.267.192,175.137 reticuline''®’ JEFh
46 586 [M-H]" 593.1505  593.1501  0.60 C,H, 0, 547.473.383.353.297 4R 5 -2""" H R
47 5.89 [M-H] 421.078 1  421.0765  3.69 C,H, 0, 403.331.301.271.258 S giptsV R
48 6.09 [M+HCOO]™ 687.2151  687.2131 291 C,H,O, 641.519.323.165.121 a''? FIA]
49 629 [M-H] 7712364 7712342 2.89 C,H,0, 609.477.161.133  A=fFH" JEFh
50 638 [M]" 3141752 3141751 032 C,H,NO,” 269.237.175.107 L0 "0 JEAN
51 643 [M-H] 7852522 7852499 297 C,H, 0, 623.477.161.133 Az BIEY S AR
52 6.56 [M-H] 447.0939  447.0922  3.76 C,H,0, 285.217.151 133,107 AJpHiiF>* [
53 6.69 [M-H] 479.1563  479.1548 3.1 C,H, 0,  449.357.327.165, Aj§/17V HAS
135121
54 696 [M-H] 623.1989  623.1970 297 C,H, 0, 461.315.161.133  A2Z4 A" S AR
55 7.09 [M-H] 609.1826  609.1814  2.01 C,H,0, 447.315.161.133 AL AF L JEF
56 7.40 [M-H]" 495.1510 4951497  2.68 C,H,0,, 465,137 ortho-oxypaeoniflorin''? [ 2]
57 7.85 [M+H] 268.1333 2681332 0.35 CH NO, 251.219.191,189.165 [ > JELFh
58  7.87 [M-H] 5771567  577.1552  2.60 C,H,0,,  559.487.457.367. chrysin-6,8-di-C-glucoside'™’ %
337.281
59  8.00 [M-H]" 563.1413  563.1395  3.14 C,H,0,, 473.383.353.297.191 K+ RN 2
60  8.64 [M-HI 549.1619  549.1603 292 C,H,0,,  429.297.255.213, JFHiH &2 e
135,119
61 891 [M-H] 245.0455 2450444 449 C,H,O, 161.151,107.93 2 1 A 27 JRE
62 898 [M-HJ 417.1196  417.1180  3.74 C,H,0, 255.135.119.91 H ey o
63 9.03 [M]’ 356.1858  356.1856  0.35 C,H,NO,” 311.281.280.265  Arnl-#m">* JEF
64  9.05 [M-HI 431.0988  431.0973  3.52 C,H,0,, 341.311.283.269.268 43> IRk
65  9.08 [M-H] 547.1462  547.1446 297 C,H, 0,  529.487.457.427.  6-C-7 % bl 3£ -8-C- Pl 5%

367.337.309.281.267

RLAA WIS B %)
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#gR1
&Y t/min NG m/zMEM  m/zB8{H  8/ppm 4 F L FEBRET £ SR
66 925 [M-H] 431.098 6 431.0973  3.15 C,H,0,, 341.311.283.269 4t %" TR H
67 935 [M-HI 463.0888  463.0871  3.62 C,H,0, 287.153.119 LLAE R -T-0-1 4 B %
ﬁ&aﬁhol
68 962 [M-H] 631.1675  631.1657  2.84 C,H,0,,  613.509.491.399, W FEATZH 272 {2y
313.169
69  9.82 [M-H] 623.1990  623.1970  3.09 C,H, 0,  461.315.179.161.133 A2# M JEF
70 992 [M-H] 461.0731  461.0715  3.62 C,H,0,,  285.267.239.175. Bf#%4F" E e
119,113
71 9.99 [M-H] 623.1993  623.1970  3.68 C,H, 0,  461.315.161.133  BEEMHEHFD JELFR HEA
72 10.02 [M-H] 547.146 1 547.1446 275 C,H,0,,  487.457.427.367.  6-C- i fi f{1 4 3 -8-C- # %
337.309.281.267 AL E
73 1036 [M-H] 463.0888  463.0871  3.56 C,H, 0, 287.153.119 SELAE F -T-0- M 4 b B
TR T
74 1070 [M-H] 939.1118  939.1098  2.08 C,H,0, 769.469.393.169. 1,2,3,4,6-F-0- & [A]
125 FBE-B-D- A A
75 1114 [M-H] 623.1624  623.1607 281 C,H,,0,  315.314.300.299  SRZAEE-3-0-0k B i
76 1117 [M-H] 579.2092  579.2072 337 C,H,0,,  417.402.387.181.  syringaresinol-O- 8 -D- JEfh
166,151 glucopyranoside''®’
77 1120 [M-H] 623.1987  623.1970 270 C,H, 0,  461.315.314.271, REEEHHF Cs
161,133
78 1142 [M+H]' 625.176 9 625.1763  1.01 C,H,,0, 317.302.85.71 RANE A i
79 11.47 [M-H] 623.198 8  623.1970  2.80 C,H,0,, 461,315,161 A4 D JEAR
80 12.03 [M+H] 505.1341  505.1341  0.07 C,H,,0, 257.137 S-FAEH R OT-6'-4 H
T A 7 2 1
81 12,03 [M+H] 273.0758  273.0757 022 C,H,0, 153.147.119.91 o gz %20 R
82 12,05 [M-H] 433.114 5 433.1129  3.64 C,H,,0,, 271.177.151.119.107 5-¥&JEH #5120 H e
83 1252 [M-H] 479.1562  479.1548 299 C,H, 0, 357.195.121 floralalbiflorin 7 EES]
84 12,66 [M+HCOO]™ 979.4767  979.4745 228 C,H,0, 933.771 b1 B
85  12.69 [M-H] 285.0407  285.0394 483 C,H,0, 151.133.107 AR W
86 12.74 [M+H]' 282.1485  282.1489 -1.15 C,H NO, 265.250.235 Iof g > JEL b
87 1298 [M+H]" 266.1177  266.1176 047 C,,H,,NO, 249.219.191.178  anonaine'**’ JE A
88 1299 [M+HCOO]™ 981.4924 9814901 237 C,H 0, 935.773.611 JHIRE I NP IRE
89  13.19 [M+HCOO]~ 981.4926 9814901 250 C,H O, 935.773.611 AR A I
457776720
90 1343 [M-H] 475.0885  475.0871 294 C,H, 0, 299.284 255175 113 c'* WA
91 14.07 [M-H] 315.124 1 315.1227 447 C,H, 0, 267.249 JEAM AR A BE JEA
1877205
92 1428 [M-H] 549.162 1  549.1603  3.25 C,H, 0, 255.135.119 SRR AR
267730713
93 1429 [M+H]" 419.1337  419.1337  0.17 C,H,,0, 257.147.137 B R LEE 2
21772279
94 1446 [M+H]" 431.1340  431.1337  0.79 C,,H,,0, 269.254.213 AT Howe
95 1449 [M+H]' 269.0807  269.0808 -043 C,H,0, 254.237.226.197  {SRGEZEY H
96  14.88 [M+HCOO]™ 981.4926 9814901 250 C,H,0, 935.773.611.449  JIf}2$E AL
97  14.88 [M+HCOO]™ 11275515 1127.5480  3.11 C,H,0,, 1081.,757.647.595 asparagoside G**' SIRa
98  14.93 [M+H]" 433.1134  433.1129  1.17 C,H,0, 271.253 AR AP L
99 1498 [M-H] 287.0564  287.0550 493 C H,0, 161.,135.125.67.65 5,7,2,6-PUyRSLaihefil " 4
100 1498 [M-H]" 417.1197 4171180 410 C,H,0, 255.148.135.119 Sl e
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gR1
EY tmin MG mWEMB mZBRHE sppm TR TEENET EA K
101 15.05 [M-H] 4450780 4450765 329 C,H O, 269.175.113.85 HAEFFROD WA
102 15.08 [M-H]" 269.0457  269.0444 472 C. H, O, 251.241.223.195.169 J¥3 % A
103 15.66 [M+H]" 314.1386  314.1387 -033 C,H,NO, 177.145.121.117  N-RABTBBERIE > 6
104 1585 [M-H] 417.1194 4171180 329 C,H,0, 255.135.119.91 B R R
105 15.88 [M-H] 259.0613  259.0601 479 C_H,,0, 165.149.97.93 .89 2,6,4"- = IE-4- 1 S B
e R e
106 16.15 [M-H]" 255.0664  255.0652  4.61 C H,0, 153.135.119.91 S Howe
107 16.72 [M-H]" 447.0937  447.0922 336 C,H,0, 271.253.243 113 R {E0 wWE
108 17.46 [M+HCOO]™ 11115520 1111.5531 -0.98 C,H,0,, 1065.919.757.595 gurilioside H"* IR
109 17.64 [M+H]' 287.0914  287.0914 -0.10 C,H,0, 167.152.124 SRR AL WK
110 1779 [M-H] 919.4920  919.4897 249 C,H, 0, 757.595.433 RER AR B IO 1B
111 17.83 [M-H]" 477.1039  477.1028 230 C,H,0, 301.283.273 EEE LU S e
- O~ 487 T P+ °
112 18.09 [M-H] 919.4917 9194897  2.17 C,H, 0, 757.595.433 HAE AR B I IR
113 19.02 [M+H]" 1065.5494 10655476 171 C,H,0,  741.579.417.399. M+t g4F BV IRk
273.255
114 1922 [M+H]" 431.0974  431.0973 039 C,H,O0, 255.153 FI ¥ % -7-0-B-D-Hii 5 #%
R A7
115 1940 [M-H] 283.061 1  283.0601 343 C,H,0, 268.239.211 SEAE R Cis
116 1940 [M-H] 459.0938  459.0922  3.47 C,H,0, 283.268.175.113 T 24K E A-7-0-B-D- #%
A R DT
117 2051 [M-H]" 4450780 4450765 329 C,H,0, 269.241.169.113 i 3E K -7-0-B-D-Hj b #%
@ﬁﬁﬁ‘“%
118 21.18 [M+H]" 315.0859  315.0863 -1.28 C_,H,O, 300.285.257 ] DY e
119 2122 [M-H] 459.0938  459.0922 347 C,H, 0,  283.268.239.175. WH#HEH P A
163.113.85
120 2196 [M-H] 2991292 299.1278  4.66 C,H,0, 239.133.93 JEERNA g A CH JEAD
121 22.06 [M+HCOO]™~ 9634811 9634795 1.60 C,H,0, 917.755 SR A D2 Ik
122 2358 [M+HCOO]™  629.1884  629.1865  3.08 C,H,,0,, 553.431.165.121  ZHELATZHY F1AY
123 24.59 [M-H]" 629.1882  629.1865  2.78 C,H,0, 121.0284 FEPF A JEG PR BY 1A
124 25.64 [M-H] 241.0869  241.0859  4.10 CH,,0, 223.197.133 157, J&Ah =" JEFh
141.95
125 2621 [M-H] 983.4508  983.4482  2.62 C,H,0, 821.351.193 HR s AE AP e
126 2641 [M-H] 901.4813 9014791 235 C,H,0, 739.577.101 SRR A BITE Ik
127 26.58 [M-H] 879.4032  879.4009  2.63 C,H,O, 351.193.113 22B-acetoxyglycyrthizin 2 H i
128 2670 [M+H]" 469.3315  469.3312 052 C,H,O0, 451 HHRNER Howe
129 2690 [M-H,0+H]" 7414425 7414420 072 C,H,O,, 417,399 381,271,253 Atk iy [ IRE
130 26.92 [M-H] 3292336 3292323 4.04 C,H,0, 229.211,183.171.139 d"*¥ B
131 2715 [M-H] 255.0663  255.0652 441 C_H,,0, 153.135,119.91 USRS H 5
132 2727 [M+H]" 839.4064  839.4060 047 C,H,0,, 663.487.469 451 R E G a0
,1 21,32
133 27.51 [M-H] 7554223 7554212 141 C,H,0,, 593.113 BRI Y G Gk
134 27.63 [M+HJ 839.4063  839.4060 040 C,H,0,, 663.487.469 451 H R G o Rty Hi
ften]
135 27.65 [M-H]" 8213976 8213954 271 C,H,0, 351.193.113 Hwimgn T
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gx1

&Y t/min NG m/zMEM  m/zB8{H  8/ppm 4 F L FEBAET 2 PR SR
136 2791 [M-H]" 279.1027  279.1016  4.01 C,H, 0, 237.210 JE N B2 JEAb
137 2798 [M-H]" 807.4181  807.4161 248 C,H,O, 351,193 HHg A B, L
138 27.98 [M+HCOO]™ 8014290 8014267  2.88 C,H,O, 755.593 S I IR
139 28.04 [M-H] 8213977  821.3954 280 C,H,0, 647.351 Ly F R H T B

R AR H, K
140 2848 [M+HCOO]™ 8014291 8014267  2.95 C,H,0, 755.593.448 288 161 HIHkETF AL Rk
141 2858 [M-H]" 8234135 8234111 290 C,H,O, 351.193.175.113 B R R R C s o
HE R,
142 28.65 [M-H] 279.139 1 279.1380  4.10 C,H, 0, 261.233.210.207  6-O-HIIEHFZFNE T JEA
143 2871 [M-HI 373.0931  373.0918 345 C,H,0, 358.343.,328.300, 2% # R 1112 O
285.194.169
144 2871 [M-H]- 353.1032  353.1020  3.61 C,H,0, - GRS R e
145 28.74 [M-H] 351.0876  351.0863  3.63 C,H, O, 336.283.265.199  HH5F#E B! L
146 2891 [M-H] 367.1189  367.1176 342 C,H,0, 309.297.281.269  HHFux? A
147 29.03 [M+H]' 357.1336  357.1333  1.05 C,H,0, 357 L T
148 2932 [M+H]' 285.0758  285.0757 032 C,H,,0, 270.242.179.168.105 I #A%% A
149 2934 [M-H]" 353.1398  353.1384 411 C,H,,0, 338.323.295.283  HHHANRE" Hoe
150 2937 [M-H]" 353.1032  353.1020  3.53 C,H,0, 297.284.266 S R AP o
151 29.44 [M-H]" 339.1240 3391227  3.80 C,H, O, 324.309.281.269  H# % & i+ o
152 29.66 [M+H]" 355.1177  355.1176  0.27 C,H,O, 299 o Ho
153 29.77 [M+HCOO]~ 7854341 7854318 291 C,H,O, 739,577 R AL B
154 29.79 [M+H]" 579.3896  579.3891  0.77 C,H,0, 435.417.273.255  AfkafFA 1™ HbE
155 30.01 [M-H]" 365.1032  365.1020 341 C,H, 0, 307.295.207 H R e
156 30.26 [M+H]" 167.0704  167.0703  0.77 C,H,,0O,  149.121.95 FhE R ANELS]
157 30.44 [M-H]" 2651237  265.1223 526 C H O, 250,249,224 .,223 , FIJEANE AR
209,197

158 3097 [M-H]" 351.0878  351.0863 423 C,H,0, 336.321.283.199  JH#R#EHI B R
159 3141 [M-H] 281.118 6  281.1172 476 C,H,O, 164 ISR By 44 JEE R
160 3147 [M-H] 2651236 2651223 488 C H,O, 247.223 JE R JEEAR
161 3233 [M+H] 2792320  279.2319 037 C,H,0, 261.109.95.81.67 a-liJfkfz" A

eV 5 0 IR X A A Y R 4) 5 a.isomaltopaeoniflorin B, 6-0-B-D-glucopyranosylalbiflorin; b.25(27) -ene-timosaponin N ; ¢.scutevulin-7-O-
B-D-glucutonide ; d.trihydroxy-octadecaenoic acid; A(CR U %1 ). fIr A3 245 #4 345

AT BT AE W 70 S B 16 m/z 461.073 1
[M-H]",MS/MS i Jv & ¥4 m/z 285.040 9 [M-H-
C,H,0,]".267.029 8 [ M-H-C,H,0,~H,0],239.035 2
[ M-H-CH,0,-H,0-CO ]~ ,175.024 2 [ M—H-CH,0-
H,0-C,H,0 |, MR 4f& SCHik[ 30 ] S X HR i bb X, o 2 e
Ry B AT, H B R AR K MS/MS [ UL 3 5 AR
B kL. fbA P 131 S A B2 oy 5 g
J m/z 255.066 3 [M-H]~, MS/MS W & T H m/z
135.007 7 [M-H-C,H,0]".119.049 0 [ M~H-C,H,0,]".
91.017 6 [M-H-C,H,0, ], 5 % SCHk [ 34 ] 3 5 XJ I]
mn bEE, B B S H R R H AR R 42 S MS/MS
.8 -

Pl 3 UL 3 58 1 R BRE I A Rt o A5 0 144 1 HE 5 T 15
FUEH m/z 353.103 2 [M-H ], A4 I 3] — 2% ¢ -,
k5 2R L e HORIE T H R, S %52
MR R B S SCik 26 ], HEDN R H 5 5 6 Be i

3.2.3 2 IR K %A B B R A
FE MG 2 14 (5% 11.15.20.28 .30 .43 .44,
48 .53 .56 .68 .83 122 .123) fl i Bt i 25 24~ (fb &
Y71.77), 2RI T HAT . LALSE P30 44, H
HESY F 85 T 064 m/z 543.118 4 [M-H]~, MS/MS 7%
A T4 m/z 421.080 6 [M-H-C,H,0,] .259.028 3
[M-H-C,H,0,-CH,,0,] .213.022 0 [M-H-C,H,0,-
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C,H,,0,-C,HO0] .121.028 4 [M-H-C,H,,0,,S] ", #
P SCHR (21 145 8, #l W H g A5 245 5 0 A 2 g, HE 3
fiff A A5 S MS/MS &1 3 DL 3% 5t R REEAn 44 L

324 BAFE KRR TR AR S AT
R 2 80, 5k AL H,0 ., CH, K Ml 55 3¢
AL, k5T EE CH AL 5 Y 84.88.89.96.
97,108,110, 112,113 . 121,125~129 ,132~135 137~
141,153 154, KRB AT LAY 154 R ), HAE
EE BT WS 78 F RN mz 579389 6
[M+H] ", %5 1F # B T A m/z 435.274 9 [M+H-
CH,0,]".417.334 2 [M+H-Glc ] ( Gle 3 75 #j %5 b
%) 273221 6 [M+H-Gle-CH,,0,] * . 255.210 9
[ M+H-Glc-CH,,0,-H,0 ] ", 2 #& Sk [ 33 ] 4 I %
&Y BT AT H R R IE % & MS/MS & i
DLSE R AR E AL R =R R LA Y 125 K
o], L AE B AR W TR TR mz
983.450 8 [M-H] ", # " & ¥ A m/z 821.398 6 [M~
H-Glc] ™, 351.057 3 [M-H-C,H,,0,] . 193.034 6
[M-H-C,H,,0,~CH,0,]", 2% SCHik [ 21 ] 4] 4 HE W
ZALE Y N H R R A, R &% & MS/MS

/ mlz 249.091 9 /

l_cgﬂ,,

sl dot

mlz 224.084 0

miz 209.060 9
1 MEHBMEARBEFEATHRBERSN

Fig. 1 Fragmentation pathways of honokiol in negative ion mode

3.2.6 AHLIRZE IR BRI 0 A MR 2
16 Ff 51L& 1.6~9.13.17.18.21.22 .31.33,
38.130.156.161, M KL G W 7E X #Eh 5 ok &
CO.H,0.CO,MINH;. LAMEEY 13 0 B 3E 17 24 f#
M, Kol 4y F 8 71§ 8 m/z 191.019 1 [M-H]",
it E KK R F  CH, 78 3 MS/MS W A & F m/z
173.008 5 [M-H-H,0] . 129.018 3 [M-H-H,0-
C0,] .111.007 6 [M-H-2H,0-CO,] .87.007 5 [ M-
H-CH,-2C0,] .85.028 2 [M-H-H,0-2CO,]| , &%
SCHRLO ] BB PR AR 8 HEMNZ AL & 9 MR R

m/z 265.123 7

T UL 1 5 R B A

32,5 RNEZR BFEKP LGB RNER
FERAARIERL, RIE TIEA, B S Kk L
PUEE O ERE L CO MRS I B TR K S
1A 40.49.51.54.55.69.76.79.91,120, 124,
136.142.146.149 157 .159 .160. LI{L &) 54 157
Ry 5 BEAT LR LR A4 LA W) 54 B HE T T S I
M m/z 623.198 9 [M-H] ", MS/MS & i B T £ m/z
461.166 7 [ M-H-C,H,0,] .315.108 4 [ M-H-C,H,0,-
CH,0,] .161.023 5 [M-H-C,,H,,0,,] .133.028 5
[M-H-C,,H,,0,, ], # 4 SCHk [ 19 ] #E M iz 1k & W1
AK2Z2TE A H R AE X MS/MS [ 3% UL 384 58 1 Rt B
D175 I A W Nl < =31 S O S = (VA3 55/ E -
BWAST WA BUARNE R, HAE 8 TR T
WES> T 85 T U5 K m/z 265.123 7 [M-H]~, MS/MS %
F B A mlz 249.091 9 [M-H-CH, ]~ . 224.084 0
[M-H-C,H,] ,223.076 3 [M-H-C,H,] .209.060 9
[M-H-CH,-C,H,] .197.060 3 [M-H-C,H,-C,H, ],
22 SCHR [ 1937 5 X% B8 5 bt etk &9 157
FIRE AN, H R AR DL 1

e =
OH
(Y
/ m/z223.076 3
l—QHs -GH,
}_Hl_ OH —2 )
.

m/z 197.060 3

3.2.7  HoA o DGR JEER IR M) T — 2 H 2
Sy G RE (LA 14 .23 .25.35.74) B K
(k&P a.12) BEE(LEWS) I H (L&Y 6.
34) MBRERERAL G (LG 19) . Lib& ) 14 9 151
53 BT8R 5T 26 B o3 B AR, HHE 4> 1 B &R miz
331.067 3 [M-H ], # & + A m/z 271.046 6 [ M-
H-C,H,0,] .211.024 6 [M-H-C,H,0,] .169.013 4
[M-H-CH,0,].151.002 7 [M-H-CH,,0,-H,0]",
125.023 4 [M-H-CH,,0,~CO, ], # #& SC ik [ 1214
Mz AL G W R 1-0-1% & F Bt 55 -B-D-1 % W 1T o

. 9 .
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4 Itig P 0 2 h &) 5 2% X UPLC-Q-Exactive Orbitrap MS

KRR R TR E i H B RO —
HE) )b 100 1 & 2 07 2 — AR FIE I A AE
I PR I 92 07 R 00 AR 1 B 4 Wi 499 R B UPLC %
AR 5T FEHUE I (50% H L . 70% FH I . 90% I
W) 07 =X (B 30 min ., 919 30 min) |
P ICRT 1] (20,30, 40 min) X A3 & 7 W 5 0 52
Me) , LA W TR, WA AN % o0 2 BE SR PR AN HE A, 45 R R W]
70% FF B A B B 30 min 19 5 A . A G
b AR ST T UPLC-Q-Exactive Orbitrap MS #4;
DU R TP A 2 B 1 i BRI 58 T I i i
T £ T PH 2 BUA 770 (50% HYBE . 70% R K ) , 45
SR 70% R B IR (6 I T 2 4 B AT
ek £ 70% S Ry 2 OIS ) o TR 56 A X O B T
P B 40 B R (3.0.3.8.4.0 kV) K [ 6 filf i
fE 1 (20.40.,60 eV 125,35 .45 eV) #1755 52 AR 4%
BRLCP R WA R K G R R B4k
FROE BRI (9 B 4048 i R 3.8 KV, I B Al 4 g
20.40.60 eV.

AW ZE PR U T A5 8RR oAk A AL EE A
Prmg 2 HEEA 2 S RIS ORINE I A LR KX
oA 28 o A AR R A A ) AR 2 A A Y S I
B4, HA BT IR PR R SRR R
=Y NS N sl B S e i e
ik, RAEDURAL T RAE Y SRS Y R
WL HAPR DUAML D i REETSY, R
R R A & T R B A AR R, R 0 40 M
PR T R AT DA A G S N R Bk
A5 S AT AT LA ] RE B 3R Gk R IR 2 0
VS K RS I 05, A B RAE .
Ah Y TR 5T A B0 H 5 =i 28 0 43 e AT 55 i B
T 5 R T SRR L, IR T B AT AL AT DAGE S )
JE 45 A8 FE 11 7(NSP7 ) [ AT BT 78 5 bR 25 0 42

A58 B YK F) ] UPLC-Q-Exactive Orbitrap MS
KA IR FARAE IE B RN B @k Al S
X BE B R BAH O SCHR L X o 4 R T 0 LR
FEFEHEEREEHEGY, o hikFRE T 5%
PR 26 MS B L SEBL T 161 4L A Y SR AE A
U, gk 4 e b B B T i O B AR SE R S R T
7R AL 7 25, Sk 3k VK R 25 52 0 R 0 O g B ST
ARG BE T R SEa . SR, i 25 07 g
O3 2 A% W AETE TR A3 T N A A 6 3 04 R B R AE
A 1FFHE— 2B B9 76 B8 O 1 oy b, R
B D T =15 R P N S AR R G e e

. 10 .

{14 Jo BRA:  Je 3014 2R TSR 30 32 25 HOR B 58 ik I
TR A PR ALY, LA 58 35 L L R T 5
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