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Analysis of Chemical Constituents in Euodiae Fructus by UPLC-Q-TOF-MS/MS
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[ Abstract] Objective: To analyze the chemical constituents in Euodiae Fructus by ultra-high
performance liquid chromatography quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS).
Method: The chromatographic separation was performed on an ACQUITY UPLC BEH C,; column (2.1 mmx

100 mm, 1.7 pm) with acetonitrile (A)-0.1% formic acid aqueous solution (B) as mobile phase (0-3 min,
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6%A; 3-4 min, 6%-10%A; 4-7 min, 10%-12%A; 7-8 min, 12%-14%A; 8-13 min, 14%-15%A; 13-15 min,
15%-20%A; 15-18 min, 20%-30%A; 18-21 min, 30%-49%A; 21-25 min, 49%-51%A; 25-27 min, 51%-
73%A; 27-30 min, 73%-80%A; 30-31 min, 80%-100%A; 31-32 min, 100%A) for gradient elution. The
column temperature was 35 °C, and the flow rate was 0.4 mL-min". Mass spectrometry was performed using an
electrospray ionization and data were collected in positive and negative ion modes, and the detection range was
m/z 100-1 200. The chemical constituents in Euodiae Fructus were identified rapidly and comprehensively based
on the accurate relative molecular mass and combined with literature data and reference substances. Result: A
total of 92 chemical constituents were speculatively identified from the 70% methanol extract of Euodiae
Fructus, including 39 alkaloids, 19 flavonoids, 12 limonoids, 20 phenolic acids and 2 organic acids. Among
them, 26 compounds were confirmed by the reference substances. Conclusion: The compound types of Euodiae
Fructus are multiple and quite different in polarity. The chemical compositions of Euodiae Fructus from different
regions and species are similar. The established method is rapid and accurate, with which the chemical

compositions of Euodiae Fructus have been identified comprehensively. Therefore, this study provides an

experimental reference for further clarifying active and toxic constituents of Euodiae Fructus.
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Euodiae Fructus; ultra-high performance liquid chromatography quadrupole time-of-flight
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Table 1 Information of crude drugs of Euodiae Fructus
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1 % PR B e Sk B 2014-08
2 1R W R B A A SR S K 2014408
30 R 0 A B A T PR E ) R 2015-07
4 BEREN ERE L EFHEEEARLEESE 2014-09
5 BEBREN SMMBEIEKRS 2015-09
6 £k VLG AR R S 2014-08
7 AR JUEAEAR R B R 2016-08
8 HLEZRAH WM MR AL 2015-09
9 REW B LTI SR TR LIRS L 2015-09
10 REH PR R B 7w Bl A 34l 2015-09
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3~4 min, 6%~10%A ;4~7 min, 10%~12%A ; 7~8 min,
12%~14%A; 8~13 min, 14%~15%A; 13~15 min,
15%~20%A ; 15~18 min, 20%~30%A; 18~21 min,
30%~49%A; 21~25 min, 49%~51%A; 25~27 min,
51%~73%A; 27~30 min, 73%~80%A ; 30~31 min,
80%~100%A ;31~32 min, 100%A ), #£ ik 35 °C, i #
0.4 mL-min”, #EFEHE 1 wL.
2.1.2 BTG SRfF SRATHLWESS 25 7k (ESI) | IE
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Fig. 2 BPI chromatograms of typical sample of Euodiae Fructus

by UPLC-Q-TOF-MS/MS

Table 2 Identification of chemical constituents from Euodiae Fructus by UPLC-Q-TOF-MS/MS
A= " " I i MS? R H /s
ME HEIeE d/ppm
1 0.64 CH,0, 191.0193 191.0192 0.5 i OA FFERRIS 155.951 0,111.007 7
2 0.76 C,H,0, 191.0192 191.0192 0 i OA Sefriglis1o 155.950 4,111.007 9
3 126CH,0, 357.0816 357.0822 —1.7 i PA i mERE A 25 B R0 195.050 0,179.033 8,135.044 0
4 156 CH,0, 357.0822 357.0822 0 (AR N [ R TR 195.050 4,179.034 5,135.044 2
5 1.67 C H,O,,  357.0820 357.0822 -0.6 i PA ik 4 BEmR0 7 195.050 5,179.033 9,135.044 0
6 1.86 C,H,,0, 315.1078 3151080 0.6 it PA 4-O-B-D-H %) b 3 A wi 08 153.054 9
7 192 CH,0, 341.086 5 341.0873 -2.3 i PA iR A A D) 179.031 8,161.920 4,135.045 6
8 220 C,H,O0," 353.0869 353.0873 -1.1 i PA H&JRrR-> 191.055 1,179.034 2,135.044 0
9 235C,H,0, 357.0818 357.0822 1.1 i PA i mEE #4507 195.050 5,179.034 5,135.044 5
10 2.52 C,H,0, 341.0869 341.0873 -1.2 i PA iR #4550 179.028 1,161.890 6,135.043 0
11 282 C,H,0,,  371.0968 371.0978 -2.7 ft PA Bl &L %) Bk 2324 195.051 1,193.049 3,134.035 9
12 385 CH,0,,  371.0972 371.0978 -1.6 i PA Fu&H L 45 h iR R24 195.052 7,193.049 9,134.036 5
13 399 CH,O,,  357.0818 357.0822 -1.1  fi  PA WjIHEE 2507 195.050 2,179.033 9,135.044 2
14 435C,H,0," 3530865 353.0873 -23 fi PA LJFRE 191.055 1,179.033 5,135.044 2
15 4.86 C,H,0," 179.0343 179.0344 -0.6 1 PA WIHEERD 161.020 0,135.044 2
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gik2
& ¢ . mlz G S A A .
LA Y e \"g KK MS2 i F miz
% /min SE MR sppm BN K
16 5.09 C,H,,0, 367.1020 367.1029 -2.5 fi PA FUELEEZS TRE2 193.050 2,191.056 3
17 519 C, H,0,"  353.0874 353.0873 03 i PA KGR 191.055 2,179.034 2,135.044 2
18 547 C,H,,0,,  371.0974 371.0978 ~—1.1 i PA Fal Sk a5 45 B R 232 195.050 2,193.050 0,134.036 3
19 5.80 C H,,0, 341.0865 341.0873 -23  fi PA  WIMERE A FEC 179.036 4,161.059 0, 135.043 0
20 6.64 C,H,,0,,  449.1085 449.1084 0.2 {1 FN FHWE-7-0-B-D-H A Fl ¥ 287.054 2,269.044 8
21 693 C,H,,0,, 371.0978 371.0978 0 B PA BT AR A A AR 22 195.050 3,193.049 8,134.036 5
22 7.42 C,,H,0, 367.1031 367.1029 0.5  fi  PA FERMEES TRRES2 193.0511,191.055 6
23 7.56 CyH,,0,, 7852156 7852140 2.0 i FN  FRAHE-3-0-2%FW-4-0-B-D-Hi 623.162 1,477.102 8,315.050 3
RS
24 7.62 C,,H,,0, 367.1022 367.1029 -1.9 i PA PFUERMGEZE T AR 193.049 4,191.054 0
25  9.11 C,HyO,,  595.1285 595.1299 -24 i FN it % -3-0-B-D-AH-(1—2)-B-D- 463.082 8,301.031 2
Bk R
26 9.27 CpH, 0,0 595.1302 595.1299 0.5 fit  FN HitJ 3 -3-0-F A QR 171 463.084 3,301.031 5
27 10.04 C,,H,,0,"  609.1455 609.1454 03 i FN 02 463.087 8,301.033 9
28 1033 C, H,,0,," 463.0871 463.0877 -13 fi FN &ZHiF07 301.0331,271.024 0
29 10.51 C,,H,,0,,  609.1456 609.1456 0 i FN i R -3-0-B-D- i Fi M -7-0-a-L- [ 463.0841,301.033 0
é%:ﬁ:[w—}]]
30 10.75 Cy3H, 0,  755.2022 7552035 -1.7 i FN 5 [R2& % -3-0-[2-0-B-D- K H-6-0- 315.047 3,300.026 4
a-L-Fl 2 HE - B-D- M A HE 1T
31 10.82 C,H,,0,, 463.0865 463.0877 -2.6 fi FN Sifl fz4ye0 301.032 7,271.024 4,255.028 9,
243.025 1
32 11.66 CyH;,0,,  639.1559 639.1561 -0.3 it FN A7 8 K-3-0-B-D-AH#E-(1-2)-B-  507.1151,345.058 5,329.029 4,
DA E B Y 315.048 2
33 11.74 C,,H,,0,,"  609.1453 609.1456 -0.5 i FN 5 RZEH-3-0-F 1 WO 315.048 2
34 12.07 C,H,0,, 433.076 9 433.0771 -0.5 fi FEN il f2 % -3-0-a-D-AH I B 7 A4 721 301.0318,271.024 1,255.032°5,
243.034 4
35 13.09 Cp,H,,O,5  663.2285 663.2289 -0.6 fi LN  limonin diosphenol 17- B -D- 469.671 4,229.057 3
glucopyranosidel®?!
36 13.88 C,,H,,0,"” 477.1037 477.1033 0.8 fit FN SEZEX-3-0-B-D-LILHEHE 315.046 5
37 1421 C,H,0,")  623.1619 623.1612 1.1 i FN HRZEHE-3-0-ZEFHITF 315.050 6,300.026 5
38 1447 CH,,0,," 653.1725 653.1718 1.1 i FN FE#EFE-3-0-2EF MR 345.061 4,330.038 1
39 1471 C,H,,0,," 4771032 477.1033 -0.2 it FN SR ZFEH-3-0-B-D-Hi%HiH0 315.0470
40 1541 CyH,,0,5  607.1655 607.1663 —1.3 11 FN H[JHfIE-7-0- 25 F 5 299.055 0
41 15.65 C,H,,0,;  507.1124 507.1139 -3.0 fit FN FEEE%E-3-0-B-D-Hi %721 345.053 7,301.003 3,286.010 5
42 17.89 C,H,,0,,  501.1769 501.1761 1.6 fi LN graucin A B g k04 457.186 5,413.193 4,162.838 7,
160.841 5,146.964 3
43 18.26 CpH,,0,,  501.1755 501.176 1 -1.2 i LN graucin A ZiJL 544 R0 457.186 3,413.195 8,162.836 6,
160.841 1,146.965 3
44 1881 C, H, O,  515.1544 515.1553 -1.7 it LN euodirutaecin A5 471.162 2,383.151 2,162.837 5,
160.841 0,146.964 0
45 19.03 C, H,iO,,  515.1563 515.1553 1.9 i LN euodirutaecin B1*Y 471.1579,383.171 4,162.838 0,
160.840 3,146.964 7
46 19.91 C,H,,0, 315.0497 315.0505 -2.5 fi  FN SRAERE 300.026 5
47 20.51 CpH, 0,y 501.1758 501.176 1 -0.6 i LN (21R) A FEIIEE ALY 471.1659,411.140 8,235.925 4
48 20.55 C,,H,00,,  501.176 1 501.1772 2.2 i LN (21S)A et R ALY 471.164 5,411.138 8,235.005 4
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ZR2
a o . mlz 2T Hi o
A N # Rk MS? e miz
¥ /min SE MR sippm BN K
49 20.78 C,H,,0, 485.181 1 4851812 -02 fi LN SEZEBEHHE3 423.1802,397.163 5,383.148 9
50 21.32 C, H,, 04" 4712019 4712017 -0.4 1E LN FprlE# KB 427.208 9,425.196 0,161.059 4
51 21.72 C, H,,0, 483.1655 483.1655 0 fi LN SRZEBE P g A7) 421.164 4,395.148 6,161.060 1
52 22.14 C,iH;,0,,  527.1916 527.1917 -0.2 i LN ZREHHELMRERCH 485.181 3,467.170 9,383.148 0
53 2226 C,H;,0,,  527.1913 527.1917 -0.8 i LN 68-CMBEAAIE-5- £ T H P 485.181 1,467.171 8,383.151 8
54 16.09 C,,H,;N,O" 302.1298 302.1293 1.7 1E 1A EHARFEHEHH 286.097 9,273.084 7,258.102 2
55 18.61 C,,H,N,O, 336.1343 336.1348 -1.5 1E IA wuchuyuamide I[ ! 318.124 0,304.108 2,286.097 4,
161.070 7,134.059 9
56 19.51 C,,H,;N;O, 466.1613 466.1614 -02 1E 1A REHRGE-10-0-B-D-H A HETFH 304.107 8,286.096 7,134.060 2
57 19.59 C,(H,;N,0, 304.1080 304.1086 -2.0 1E TA 1-FHEH3-FHE 5 45 50l 286.097 1,257.094 2,167.059 4
58 2031 C,HN,0, 322.1553 3221556 -0.9 1F IA (S)-7-hydroxysecorutaccarpine!*!l 286.098 5,173.083 3,149.022 9,
134.060 0
59 20.96 C,H;N;0," 304.1085 304.1086 -0.3 1E 1A 78-F83k 522 0 Y a4 286.097 1
60 21.41 C,H,,N,0," 318.1240 318.1243 -0.9 1E TA MN-FI =& 2 280 K 171.091 5,144.080 5
61 21.51 C,H,,NO, 3282268 3282277 -27 1F QA  I-HJE-2-[7-883E-(E)-9-1 —HiIE]- 310.217 1,186.091 0,173.083 3
4(1H) - P o)
62 21.58 C,,H;,NO, 3302426 330.2433 -2.1 1IE QA  1-H3L-2-[7-8%k-1 —Hh3k]-4(1H)- 312232 0,298.182 0,284.168 6,
T 7 ] 1407 270.182 4,256.167 5, 186.091 3,
173.082 7
63 22.00 C,,H,N,O 308.1769 308.1763 1.9 1F IA SRZEHHEILND 286.096 9,134.060 1
64 22.18 C,;H;;NO, 244.1335 244.1338 -1.2 1E QA  2-FJE-4-W4JE-3-(3-H-2-TH 228101 6,200.070 3,186.090 4,
AR ) - 7 [ (48] 173.083 9
65 2234 C,,H,N,O" 304.1451 304.1450 03 1E I1A RZEFEHHH 286.097 5,171.091 5,161.070 4,
144.080 2,134.059 8
66 22.61 C,(H,,N,O"” 288.1140 288.1137 1.0 1E TA SRZEHRHH 273.090 1,244.086 3,169.075 5
67 2281 C,;H,;NO, 3562586 3562590 -1.1 1E QA  I-HE-2-[7-5%-(E)-9-1 =/i*]- 338.248 4,186.091 0,173.083 4
4(1H) - i o)
68 23.11 C,,H,NO, 3542429 3542433 -1.1 1F QA  I-H3E-2-[7-B3E-(E)-9-1 =Ji3k]-  288.1132,228.137 5,200.107 0,
4( TH) -1 i Jii 1461 186.091 1,173.083 1
69 23.28 C,,H,N,0"” 306.1607 306.1606 0.3 1F IA goshuyuamide- | 1**! 286.097 5,173.083 1,144.080 3,
134.059 8
70 2339 C,,H,,NO, 3722533 3722539 -1.6 1E QA MUK R E R HhHLe 354.242 4,336.231 7,186.090 9,
173.083 1
71 23.44 C,H,,NO 2842012 2842014 -0.7 1E QA I-HIFE-2-[(Z)-4-TM¥E]-4(1H)-% 228.137 8,200.107 7,186.091 1,
Vi i 461 173.083 2
72 2446 C,H,;NO  308.2010 3082010 -1.3 1E QA 1-H3-2[(1E4Z,7Z)-1,4,7-+— = 186.0910,173.082 4
i HE -4 (TH) -1 327 B )
73 2520 C,,H,,NO" 2862177 2862171 2.1 1E QA I1-HH-2-1F T-H-4( 1H)-M S 242.154 5,214.121 8,200.106 6,
186.091 3,173.083 4
74 2551 C,,H,,NO 3342167 3342171 -12 1 QA 1-WI-2-[(1E4Z7Z10E)-1,4,7,10- 186.091 0,173.083 2
- O FE -4 (1TH) - 3 i 50
75 26.71 C,;H,,NO"  312.2329 3122327 0.6 1E QA  1-H3E-2[(Z)-6-+—M3]-4(1H)- 214.1226,200.106 8,186.092 0,
W 345 i ) 173.082 7
76 26.88 C,,H,)NO  336.2333 336.2327 1.8 1E QA  1-H3-2-[(4Z,7Z10E)-4,7,10- = 186.091 6,173.083 4
ZAGHE]-A( LH) - 375 i 50
77 27.19 CoH,NO 3002328 3002327 03 1E QA 1-FI3E-2-58K-4-(1H)-M i E 186.091 4,173.083 5
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k2
Fas m/z B gk
IS Nl %5 MS? B iz
% /min SR I sppm BL KM

78 27.82 C,;H, NO 362.248 6 362.248 4 0.6 1 QA

1-H 3 2.[(3E,62,9Z,12E)-3,6,9,12-  186.091 3,173.083 3

T DO R ] 4(TH) - A R 0

79 27.90 C,;H,;,NO 338.248 4 338.248 4 0 £ QA

1-P3-2-[(42,72)-4,7-+ = )i 3£]- 186.091 6,173.083 4

4( 1H )M 5 4]

80 28.08 C, H,,NO 312.2330 312.2327 1.0 1IE QA

1-H 3£-2-[(2)-6- — 5 3]-4(1H)- 186.091 3,173.083 4

WA 7 I S5 g AR 51

81 28.12 C,,H;,NOV 314.2483 314.2484 -0.3 £ QA

82 28.27 C,,H,NO  364.2646 3642696 1.6 1FE QA

1-F B -2-TF A+ — e -4 ( 1H ) -1 15 T )

242.153 9,228.138 3,200.107 0,
186.091 9,173.0859

1-3-2-[(3E,62,92)-3,6,9- 1 H = 186.0929,173.083 9

i HE -4 (TH) -1 327 B )

83 28.39 C,;H,;;NO 364.2642 364.264 0 05 1E QA

1-3-2-[(62,92,12E)-6,9,12-FH  186.091 2,173.083 3

SR HE-A(TH) - M s e 501

84 28.59 C,,H,,NOV

85 28.81 C,,H,,;NO 3402643 3402659 09 1if QA

340264 6 3402737 1.8 IF QA ZZEH R

1-F%E-2-[(2)-7-F =M F]-4(1H) -

256.169 4,242.154 0,228.138 4,
214.122 5,200.107 2, 186.095 8,
173.085 2

186.091 1,173.083 1

W 5 ] 152)

86 29.00 C,,H;,NO

87 29.13 C,,H,,;NOY 3662798 3662797 03 1E QA
88 29.90 C,,H,,NOY
89 3027 C,,H,,NOU 368.2954 3682953 03 1 QA

90 30.35 C,;H,,NO 368.2952 368.2953 -03 1 QA

328.2645 3282658 1.5 IFE QA 2- =Edk-4(1H)-ME TR 52

1-H %£-2-[(62,92)-6,9-1 T 45 H -
4(1H)- Mg 37 )

3422917 3422797 0.9 iF QA AR RS

1-F$E-2-[(2)-10-1 F I H£1-4(1H) -
g 375 ) )

1-F 3£-2-[(2)-9- T T H]-4(1H)-  186.091 0,173.083 2

186.091 2,173.083 4

242.154 3,228.138 7,186.095 2,
173.084 6

256.169 9,242.154 3,200.107 3,
186.092 6,173.087 0

228.1519,214.1359,186.091 4,
173.083 5

W T [ 152

91 30.93 C,,H,,NO 356.2953 356.2953 0 i QA

92 31.87 C,;H,,NO 370.3118 370.3165 22 1E QA

1-H L2 DU Jg -4 ( 1HL) -8 347 ) 147)
1-FR 32 L BE 36 -4 (TH) -1 37 il 1)

186.091 2,173.083 2

186.091 3,173.083 8

TE DZXE BRI IE SRR T BRI B 1 3 B o [MAHH T, [M-H - OA AT HLIR S W 23 s PA. 13 R 2 W 20 s FNL B 28 i 20 5 LN AT A

BRI 1AL WA W I 5 QA W T R A W R A 0 o

3.3 MG W Bk AL R B A A e
331 AW MRS R M I
AN 24, By iR M LBl i 2R G
Y1204, 7R BB A T o B AT o IR 2R L Y
St LR 3

&Y 1R 2 R F o Ak, a1 HESr T
B F U m/z 191.019 3 [M-H]~, — 20 il (MS?) 45
FEHE R B T4 m/z 155.951 0 [M-H-2H,0 |~ Fl 4k &%
KK —5rF CO, MR B T m/z 111.007 7 [M-H-
2H,0-CO, ], 454 SCHk [ 15-16 ] HEM fL & 4 1 F1 2 43
SR A TR R S AT R I

1649 3~19,21,22,24 F Z R iR | BT 2R B2
G55 TR A R A OB R 45 5 TP B T 2 B
TR o BT 270 %G WA A AR [ 3y
HLZA BRI BUR, B X 26 A 24 R 4r =

Mk, Horh LA W 3~5,9 F113 g ol i 4 45 b
i, p OO P R 1) AR 3k 43 ) 55 T 4 W IR 2~6 sk I
14 32 3 45 A B R S B Rl oy SRR Lk AE
5 MM, HAE 5y B F W m/z 357.082 0 [M-H]",
M S 5 7R 43 H T B 7 S0 A 1 7 2 0 TR R E A
B m/z 195.050 5 [M—H-C,H,0, ] 1l mEfg 171 2 1
m/z 179.033 9, VL K J5 # i 22 — 4 F CO, I FRAIE 7
R m/z 135.044 0. L5 6 S T B TN m/z
315.107 8 [M-H]~, MS* i A3 Jlit # — 43+ i % W P
J 1 A B BT T R AR R B F m/z 153.054 9 [M-
H-CH,,0, 1" 1b&¥ 7,10, 19 g ik ik 36 25 b5,
=HH R R AR, 2R AR, kS T
g ), HAE Sy T B TN m/z 341.086 5 [M-H] -,
MS? A R A A A B TR AR i R R AE TR R m/z
179.031 8, m/z 161.920 4 1 m/z 135.045 6., {L & ¥
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Fig. 3 Structures of organic acids and phenolic acids in Euodiae Fructus

8.14,17 =& H R IH 73 S i, 24 A A AR AL . LA
bW 14 R 6, 5 F 85 116 m/z 353.086 5 [M-
H]  MS* R IE 0 8 F A & TR0 F miz
191.055 12 F1mm wE % 71 B3 F m/z 179.033 5%, J5
H S E CO,IE I m/z 135.044 2 By R 1E 78 H B 1
WE(SAEWISERE T8, &2 5% B K
Xif M5 N B SRR, H T BE I 2 g 8 DL IR 4 ) L
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Fig. 4 Possible fragmentation pathways of chlorogenic acid under
negative ion mode
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141 20 W4y F B U K m/z 449.108 5 [ M-
HI M EREELE T, BRE—0T
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Fig. 5 Structures of flavonoids in Euodiae Fructus

W m/z 315 [M-H]~. VLG Y 37 0 B 3647 g A, i
AR SRR -3-0- 25 F AT Ok T e TR
m/z 623.161 9 [M-H ],k & — /3 T # &M F1— 73
B2 0 S5 A5 B T B m/z 315.050 6, 5 5 B
ZR(EE Y 46) W HE S T 5 T 0 — 20, 7T BB 1Y 24 ¢
BREWLE 6. fbEW 23 T REER-3-0-2%FhE-4-
O-B-D-%5 % B 11, 1 43 T 8 T 16N m/z 785.215 6
[M-H]1", 7 MS* i 8 7R i 2 — 43 7 2 0 s 19 e 11T
e F 8 1 m/z 623.162 1, 4k 22 I 26 — 7 7 Bl 25 H
M — 0 F 85 2 M5 00 R IR IR R B T 4 B R miz
477.102 8 fl m/z 315.050 3. fk& 4 30,33,36 F1 39
) 2 R S LA 4 37, 23 ML, L3R 2.
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Fig. 6 Possible fragmentation pathways of isorhamnetin-3-0-

rutinoside under negative ion mode

b4 4 25~29,31 Fl 34 19 MS* b 1 & A i i &
oo B RRIE#E A 18 m/z 301 [M-H] . H,
b4 W 26 4y 7 B T 045 m/z 595.130 2 [M=-H]",
MS* A R F— o F R BE YRR AE B R B miz
463.084 3 M a2k o L — 4 A B 0 EE R B m)z
301.031 5, 55 X Bl 19 02 33 6 v R A B I ) — B,
Y MM B R -3-0-F A WU . AW 27 R

T UHESr T8 T8N m/z 609.145 5 [M-H]~,MS*H
[ 45 AiE B 7 U AT m/z 463.087 8 Al m/z 301.033 9, 4%
i) Ay I 2 B2 bl R R 2 A B SRR BT P A A R
T AGE ) 29 HE S T B T W m/z 609.145 6
[M—H ", MS* 1 & 47 B AE 8 8 F m/z 463.084 1 1l
m/z 301.033 0,2 % SCHk[ 30-31 ]l I H 0 #if iz 2% -3-
O-B-D-Hi Hj i -7-0-a-L-RZEWEF o 454 SCHk K L
R R S N XA A ) 25,28, 31 Fl 34 AT 4
LRI 2,

b4 % 32,38 Fil 41 19 MS® 1 2 5 #7452 2 R 4
JCV AR W B T m/z 345 [M=H ], Hh k&
Yy 38 Sy i ¥ R -3-0- 25 T b, HME Sy 1 8 1 g
Komlz 653.172 5 [M=H]~, MS* v i 7% o 26 25 7 b
J5 B9 T TCERE B T m/z 345.061 4. 1644 40
R & -7-0- 2 F A MES T8 TN mkz
607.165 5 [M-H ], MS* i i} 7 i 25 25 75 B8 1
) JCRRE BT m/z 299.055 0.
333 FEWEE MNREEAGMPILEEHRT
12 PR RN AL 1 AP A A 114
It REEATE SR 1EIE TR T
eI DA i R Wl O VAL = - 3 1 o
=X LA 7.

H AT C & BB Ar 0 2 1 b B WAt 1 2
P A7 A 3 AR 17 6 5 — 43 T R A A DO
MR EA. kAEWISHES TE TIEN m:z
663.228 5 [M-H ], MS* Rt ik Jr B F m/z 469.671 4
Flm/z 229.057 3 5H745 8 R 1 8§ 7 BE R A9 FRAE
F — 2, % % N limonin diosphenol 17- 8 -D-
glucopyranoside ™', k& ¥ 42 Fll 43 4 graucin A 1§,
IR 43 S A A Hoh A W 42 1 o T B T
K m/z 501.176 9 [M-H |, MS* 1 i /s Fr i 3 R 254k
G Wk F CO, P A R AE R R B F m/z 457.186 5
[M-H-CO, ] #l m/z 413.193 4 [M-H-2CO,] ., kL&
Y 44 F1 45 /3 %] 5 euodirutaecin A Fl1 euodirutaecin
B, g 4 rh C-17 30 3% A7 Ak Wk IR PR 45 4, R C-23
FEILBRAT RN S 1 T ) L 10T B[R] 43 S 4 44, M S
R B T miz 471 [M-H-CO,] Hl m/z 383 [ M-
H-3CO,] . L& % 47 F1 48 [X 45+ v 21 7 $2 55 B
A R B S A8 BT AR 43 S A8 AR, MS? i R
K25 CO, M CO &5 7= FRAE R B B Tl m/z 471 [ M~
H-CO-2H] #1 m/z 411 [M-H-CO,-CO-H,0]", 4}
S E N (21R) A RATE R AT (218) A IR B R
Ao tbBEY 49 R AT Z Y oy T B TR
m/z 485.181 1 [M-H]~,MS*H & 75 2k 2 CO,, CO Fil
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Fig. 7 Structures of limonoids in Euodiae Fructus

H,0 & W /Y 8 A B F m/z 423.180 2 [M-H-CO,-
H,0]",m/z 397.163 5 [M-H-2CO,] #l m/z 383.148
9 [M-H-3CO-H,0] . k&S0 mtrkw R 7
TR AU s ooy 7 B 16 m/z 469.186
2 [M-H| flm/z 515.192 0 [M+HCOO ] ; IF & F ¥
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B AE B B 1A m/z 427.208 9 [M+H-CO,] ", m/z
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H-C,H,,0, ", &t WK 8. k&Y s11HEN T 5
T-Uh m/z 483.165 5 [M-H ]~ ,MS $FfiF i B T4
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HRFEH R LRI . AW S35 52 M4
SR, MS* LA FE R R B F m/z 485.181 1, m/z
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9 6B-L B A FE-5- R AT R .

334 AEYEZE R M IS E 394
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Fig. 8 Possible fragmentation pathways of limonin under positive

ion mode
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Fig. 9 Structures of indole alkaloids in Euodiae Fructus
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Fig. 10 Possible fragmentation pathways of rutaecarpine-10-0-(-

D-glucopyranoside under positive ion mode

H,0]", m/z 304.108 2, m/z 286.097 4, m/z 161.070 7
1 m/z 134.059 9 %5 B F , £ %€ N~ wuchuyuamide

YAk AW S8 HMEST TR T R m/z 322.155 3
[M+H] ", MS* #§ fE # & A m/z 286.098 5, m/z
173.083 3, m/z 149.022 9, m/z 134.060 0 %5 , % 5 Ky
(S) -7-hydroxysecorutaecarpine'*' . 1k & ¥ 59 ¥ 7>
FEFI1EH m/z304.108 5 [M+H ", MS* @R 2k 2 —
5y F H,0 (R AE B K 8 F m/z 286.097 1 [M+H-
H,0 ", %58 TB-FRIL R BT W * . hEWsT1S
59 Jy [l 43 S A 1R, REAE B B8 - AH ), 45 A SOk %6
FE R -3 TR 3-8 L R B . Ak B 60 U
2B U m/z 318.124 0 [M+H 1", MS® I R 1iF %
FE 1A m/z 171.091 5, m/z 144.080 5%, 45 45 SChik
(51858 N UN-H ik — Al SRR R . L&) 63 1
T8 10 K m/z 308.176 9 [M+H ", MS*tF A5 m/z
286.096 9 il m/z 134.060 1 1 5, 5502 Jy R 2
BB, LAY 65, 66 (R HE S T 5 116 X MS?RE
R T 5 SCHR[40 ] B RS (R B — B0 IR E
SR RN S A B IR, A 69 HE S B U
Jm/z306.160 7 [M+H]", e MS* (SR E % 85 T4
m/z 286.097 5, m/z 173.083 1, m/z 144.080 3 Fll m/z

56 R, R,,R;=H R;=0Glc
57 R;=H R, or Ry=OH R,=H
59 R;=OH Ry, R;, R,=H

66 R, Ry, Ry, R=H

6

134.059 8, 45 & SCHik [ 49 ] % 2 & goshuyuamide- I
AR WA 11,

Sl
l N O | {\T‘ 0
ﬂ H N |
N B —— H N
H;C
m/z 306 \ m/z 286
o o M
H
_N.

it miz 144

miz 134 =213

E 11 goshuyuamide- | EEBE FENX TRIEEMNRILEHERE

Fig. 11  Possible fragmentation pathways of goshuyuamide- |

under positive ion mode
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Fig. 12 Structures of quinolone alkaloids in Euodiae Fructus
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