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Chinese medicine (TCM) based on an integrated strategy combining ultra high performance liquid chromatography—
quadrupole—time—of—flight mass spectrometry (UHPLC—Q TOF MS/MS) with feature—based molecular networking
(FBMN), so as to systematically characterize the chemical components in Sishen pills. Methods: MS data for Sishen
pills were acquired using UHPLC—Q TOF MS/MS, with separation performed on on a Waters HSS T3 column
(2.1 mm x 100 mm, 1.8 pm). The mobile phase was consisted of a gradient elution of 0.1% formic acid in water
(A) and acetonitrile (B) at a flow rate of 0.3 mL * min~'. The electrospray ionization (ESI) source was used for
both positive and negative ion modes, with a scan range of m/z 80 to 1 500. The data were uploaded to the Global
Natural Product Social Molecular Networking (GNPS) to create a FBMN for Sishen pills. Results: A total of 131
compounds were identified in Sishen pills, by analyzing retention time, accurate molecular mass, MS® fragmentation
characteristics, comparison with reference standards and self—established database, as well as utilizing FBMN
for predicting structural similarity of compounds. These compounds included 27 alkaloids, 63 flavonoids, 11
phenylpropanoids, 14 phenols, 8 terpenoids, and 8 other compounds. Conclusion: In this study, the chemical
components of Sishen pills are quickly and comprehensively characterized, which layes a foundation for the effective
materials and quality control research of Sishen pills. The study also provides insights for the rapid analysis of
chemical constituents in other TCM formulas.

Keywords: Sishen pills; ultra high performance liquid chromatography—quadrupole—time—of—flight mass spectrometry;

FBMN; alkaloids; flavonoids; phenylpropanoids
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Tab.1 Chemical composition characterization of Sishen pills by UHPLC-Q TOF MS/MS
G e . IEE AR e R s AR e e
B - TR TR ETPASIAET A TEASSEET e
F5 tr/ a==31% > (‘adduct ion ) ( MS/MS fragment in ( MS/MS fragment in
. . ('molecular ~ (error) o L (class of
(No.) min ( chemical component ) A [M+H]"/[M-H] » positive ion mode ) negative ion mode )
formula ) x 10 compound )
mlz mlz mlz
1" 0.89 ZJEHz (quinic acid ) C7H 06 191.056 1 2.09 59.0122,93.0329, KRR
127.038 6, 155.033 4, ( carboxylic acid )
173.044 6
2" 098 D-FATHE[(D-(+)- C1oHp0n 341.108 9 2.63 59.0142,71.0122,  $#2& (carbohydrate )
turanose ) | 89.0227,101.022 8,
131.033 6, 179.054 9
3 501 SRR Ci6His00 353.087 8 2.80 85.0278,93.0329,  HNZEZ
( 5-0-caffeoylquinic acid ) 135.043 7,173.044 4, ( phenylpropanoid )
179.033 9
4" 570 SRS CagHasO14 563.140 6 -1.77 233.044 7,297.076 4,  #TZE (flavonoid )
(‘isoschaftoside ) 353.066 8, 383.077 7,
443.098 7
5% 6.06 FrEH (apioside )Y CoHpgO1s  565.1550/ -0.18/ 121.028 5,313.070 6, 297.0769,353.066 6, Hfii2 (flavonoid )
563.140 7 0.18  433.0918 383.077 1,443.098 1,
473.109 7
6" 6.20 FEHRE( puerarin ) Ca1H2009 417.118 0 -0.72  137.023 3,237.054 6, A2 (flavonoid )
255.064 6,279.065 3,
297.0759,321.074 8
7" 6.23  KEAF (daidzin ) C21H2009 417.117 8 -0.48 137.0233,227.069 8, R (flavonoid )

237.054 6, 255.064 6
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ia=: tr/ =%y (adduct ion ) ( MS/MS fragment in ( MS/MS fragment in
(No.) min ( chemical component ) (molecular [M+H]"/[M=H] ( errori) positive ion mode ) negative ion mode ) (class of
formula ) x 107 compound )
mlz mlz mlz
8" 6.60 (Z)-4,6-dihydroxyaurone  CsHaOo 417.1178 -0.48 137.0233,199.075 2, HZE (flavonoid )
6—glucoside 255.064 6
9" 6.70 HEMHF (hesperidin ) CasH34015 609.182 4 -3.28 151.002 3,164.012 8, #&[iZE ( flavonoid )
301.071 6, 353.104 6
10 6.83 #1FAIFE (vitexin ) C21H20010 433.1127 -0.23  109.028 9, 127.039 0, #ZE (flavonoid )
149.028 0,281.070 2,
263.059 6
11" 6.94 &2HBktF (hyperoside ) CaHy015 463.088 1 0.86 151.002 4, 178.997 6, # i ( flavonoid )
227.0339,243.029 6,
271.024 8
12" 6.96 Mtz F ( quercetin ) CisH1005 303.049 9 0.00 111.007 8, 137.025 8, # [ (flavonoid )
153.018 3,165.028 4,
201.054 3,229.049 3,
257.044 1
13" 7.05 FHELRAGH (spiraeoside ) C21H20012 463.088 3 0.43 243.029 7,255.029 8, &S (flavonoid )
271.024 8, 300.02
145 730 YekbARAY (genistin) CaHyO1o 433.1129 230 153.018 3,215.018 3, HZE (flavonoid )
243.065 1,271.059 4
15" 7.45 AKO0S040740159 CasH3016 625.176 3/  -2.24/ 85.0289,129.0547, 151.0023,243.0295, i (flavonoid )
623.161 7 -0.47 302.0418,317.0651 271.1703,299.0197,
315.050 8
16" 7.65 2= (astragalin ) CaiH01y 447.107 7 -0.22  137.0230,153.0177, 255.0300,284.0330 #ifiZ% (flavonoid )
241.049 4, 287.054 8
17% 771 ABFIFFE T (nepitrin ) CooH01 477.103 9 0.21 269.045 2 S (flavonoid )
18" 772 THE -3-0- HkT Co3H2015 507.114 4 -7.88 258.017 1,273.041 6, &2 (flavonoid )
( syringetin-3-0O-glucoside ) 301.035 5, 344.053 8
197 7.74 K374 (raffinose ) CigH3046 503.161 7 4.57 59.0184,71.012 1,  HiJ (saccharide )
101.0228,113.022 8,
161.054 6, 179.064 9
20" 774 KAFHE (raffinose ) CisH3016 539.138 3.70 59.01,89.03, 119.03, M (saccharide )
[M+Cl] 179.06, 221.07,
377.09, 503.16
21% 819 3-(2, 3-dihydro-1, CuHxn0y 459,128 4 —-0.22  137.024 3,227.070 5, # % (flavonoid )
4-benzodioxin—6-yl ) —4— 255.064 8
oxo—4H—-chromen-7-yl
hexopyranoside®”
22" 822 4AERHIN (genistein ) CisH100s 271.059 9 -0.37 137.0255,147.116 7, S (flavonoid )
225.053 8
23 8.28 G RAA (A CisH00s 271.060 0 0.00 119.0857,137.023 3, B2 (flavonoid )
( genistein isomer ) 147.080 1, 243.065 6
24" 9.32  Tomentosanol D CaoHa00s 357.1330 -0.56 119.049 4,137.024 3, TR (flavonoid )
147.044 0, 165.018 1
25" 9.43  HilfiiZE C (erythrinin C) CaoH 1506 355.117 1 —1.41  119.049 1,147.044 5, i (flavonoid )
161.023 6,211.038 7,
283.059 8
26" 9.43  FMINRFHENER CaoH 1505 339.1225 -0.59 137.023 3,239.069 9, #ZE (flavonoid )

( psoralenol )

267.065 3,279.064 8
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F5  w (3% (adduct ion ) (MS/MS fragment in ~ ( MS/MS fragment in
(No.) min ( chemical component ) (molecular [M+H]"/[M-H] ( error} positive ion mode ) negative ion mode ) (class of
formula ) x 107 compound )
mlz mlz milz
27" 9.44  Coryaurone A® CaoH 605 353.102 7/ 226/ 137.0231,165.054 6, 207.0454,223.0405, i3 (flavonoid )
351.087 4 0.00  237.0560,253.0853, 280.0370,279.029 7,
279.065 0 292.037 4
28" 944 8- RIELAMINEH CaoHi505 355.117 3 -0.84 59.0499,137.023 3, H#[2% (flavonoid )
( 8=hydroxypsoralenol ) 147.044 0, 195.096 2,
279.065 0
29" 9.95 FEHESEN (calycosin ) C16H 105 285.075 7 -1.40 137.023 4, 69.064 0, R (flavonoid )
225.054 5,253.049 3,
270.051 8
30" 1024 EEEM [(+/-)-5, Ci6H1406 301.071 7 12.0 83.0121,107.0124,  #iZ (flavonoid )
7, 4 —trihydroxy-3"- 151.002 4, 171.015 2
methoxyflavanone]
31" 10.27 itz 1 ( quercetin ) Ci5H 1007 301.0353 0.16 65.001 1,83.0121, W2 ( flavonoid )
121.028 0, 151.002 4,
178.997 6, 229.050 6
32° 1078 XUESAMENEE (corylidin)  CaoHi605 396.096 5 -0.76  269.044 1,281.080 2, 2 (flavonoid )
297.038 9,309.075 2,
323.090 8
33" 11.01 Corylifol E CaoH 506 355.117 3 -0.84 59.0499,137.023 3, B (flavonoid )
147.044 0, 195.096 2,
279.065 0
34% 1179 4% S ( genistein ) CisH 1005 269.045 5 0.37 63.0223,133.0282, M2 (flavonoid )
159.044 0, 225.055 3
35 11.81 Coryaurone A SFHI{AR CaoH 1606 353.102 8/ 2,55/ 137.023'1,165.054 6, 207.0454,223.040 5, i35 (flavonoid )
( Coryaurone A isomer ) 351.087 4 0.00  237.0560,253.0853, 280.0370,279.029 7,
279.065 0 292.037 4
36°  11.82 #MEAEE (psoralen ) C11He03 187.038 8 -0.53  77.0372,115.054 4, WNRHK
131.049 1 ( phenylpropanoid )
37" 11.83 FMIRRHEIG A RS CnHs05 187.038 8 -0.53  115.054 4,131.049 1 eSS
( bakuchicin ) ( phenylpropanoid )
38" 12.10 I1Z%H (kaempferol ) Ci15Hi006 287.055 0/ 0.69/ 121.0285,153.0182, 63.0222,93.0328, &2 (flavonoid )
285.040 4 -1.04 213.054 8,241.0490, 151.0024,227.2011,
258.051 1 229.050 3
39° 1212 4,7, 8- =4I CiuHiNO,  260.091 7 -1.15  199.0627,216.065 3, A2 (alkaloid )
[2,3-b] MMk [ (4,7, 227.057 4
8—trimethoxyfuro[2, 3-h]
quinoline ) |
40°  12.24 SFAMENEZ (isopsoralen ) CiHqO5 187.038 8 -0.53  77.0372,115.054 4, RNERH
131.049 1 ( phenylpropanoid )
41" 1231 #ME MRS TR (corylin ) CaoH 60,4 321.1118 -0.93  135.0442,279.0650, R (flavonoid )
293.116 9, 303.101 2
42%  12.58 Brosimacutin D CaoHa00s 341.138 3 0.00  119.092, 137.022 9, I (flavonoid )
147.044 0, 149.023 3,
203.070 1
43 12,67 AURSFAMEIEE SR CaoHi605 396.096 5 -0.76 269.044 1,281.080 2, HEIZE (flavonoid )

( corylidin isomer )

297.038 9, 309.075 2,
323.090 8
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ia=: tr/ =% (adduct ion ) ( MS/MS fragment in ( MS/MS fragment in
(No.) min ( chemical component ) (molecular [M+H]"/[M=H] ( errori) positive ion mode ) negative ion mode ) (class of
formula ) x 107 compound )
milz mlz mlz
44" 12,75 Bakuisoflavone Ca0H 505 339.1225/ -0.59/ 137.0232,267.064 8, 135.008 8,237.0553, #HiZ (flavonoid )
337.108 2 030  279.064 9 265.050 8
45 12.84 Tomentosanol D isomer CaoHa00s 357.1330 -0.56 119.049 4,137.024 3, T (flavonoid )
147.044 0, 165.018 1
46> 1349 #MEFEE (psoralidin ) CaoH 1605 337.106 7 -0.89 181.064 7,209.059 6, # S (flavonoid )
225.076 4,253.049 1,
381.044 1
47 13.57 MRS RIS 1 CaoH 1604 321.111°8 -0.93  135.0442,279.065 0, # S (flavonoid )
( corylin isomer 1 ) 293.116 9, 303.101 2
48%  13.85 Euchrenone a 77 CaoHagOs 341.1382/ =029/ 93.0704,121.0647, 119.0487,135.044 0, #&FH (flavonoid )
339.123 7 0.00 137.059 8,149.0234, 175.0817
161.059 5
49% 1431 #MEIRE GMERE A CaoHi6056 353.101 8 -0.28 209.059 6,253.048 9, # [ (flavonoid )
( bavacoumestan A ) 281.044 1,335.091 0,
307.096 1
50" 15.03 FAEEE (limonin )P CasHi00s 4712013 0.00  339.196 6,367.192 6, 2% (terpenoid )
425333 4, 427.104 4
51" 1570 8- A LA & C20H2005 341.1382/  -0.29/ 93.0704,121.0647, 119.0487,135.044 0, #HiZ (flavonoid )
( 8—prenylnaringenin ) 339.123 7 0.00  137.059 8,149.023 4, 175.0817
161.059 5
52" 16.11 Brosimacutin D isomer Ca0H2005 341.138 3 0.00 119.092, 137.0229, #iiZE (flavonoid )
147.044 0, 149.023 3,
203.070 1
53" 16.11 Kanzonol E isomer CasHas04 389.174 4 -0.77 137.023 3,239.069 9, T (flavonoid )
54% 1619 RASHEBEE CioHuN:0  308.1755 -0.60  134.060 0, 106.065 4, A% (alkaloid )
(evodiamide )™ 116.049 6
55°  16.60 HrbidAE S EE CaoH 1504 323.1275/ -0.62/ 69.070 6, 137.023 4, 135.009 0, 145.029 5, #fiZ% ( flavonoid )
( neobavaisoflavone ) 321.113 1 -0.31 239.0703,255.064 8, 195.0451,223.040 3,
267.065 4 237.0559,265.050 3,
277.050 4, 278.058 3
56" 16.61 SEETAME G ETR CaoH 504 3231275/ -0.62/ 137.0234,195.0440, 135.0090,145.029 5, #fiH2 (flavonoid )
(isoneobavaisoflavone ) 321.1131 0.31 239.070 3, 267.0654 195.045 1,223.040 3,
237.0559,265.050 3,
277.050 4, 278.058 3
57" 16.62 6- Z (6-gingerol )™ C17H604 295.190 7 1.35 137.0958,163.027 7 2 ( phenol )
58" 16.67 HiFZE (elemicin) Ci2H 605 209.117 1 -0.48 93.070 1, 110.0359, 25 (terpene )
125.059 7, 153.054 6,
165.090 6, 168.078 1,
181.085 9, 193.086 0
59" 16.72 FMRTEEH (schisandrol A)  CagHin0, 4332217 -0.69 272.1069,353.050 7, HEAIES (alkaloid )
385.203 8,384.192 4,
369.169 3,400.187 1,
415210 4
60"  16.86 N—-(2-methylaminobenzoyl) CisHioNsO — 294.159 8 -0.68 144.080 9, 134.060 0, MW (alkaloid )
tryptamine!"”! 106.065 5, 116.049 5
617 16.88 FHAEHEK ( schinifoline )" C1;H»NO 258.1852 -1.16  130.0758, 132.0573, HEAIEE (alkaloid )

173.0834, 186.0412
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Fz1(g)
. nGET . IEETFRA IR TR e R ,
o . I3 o 2% . . s/ eS|
F5  w (3% (adduct ion ) (MS/MS fragment in ~ ( MS/MS fragment in
. . (‘molecular . ~ (error) L o (class of
(No.) min ( chemical component ) [M+H]"/[M-H] P positive ion mode ) negative ion mode )
formula ) x 10 compound )
mlz mlz mlz
62" 16.96 REAHIHH (evodiamine )™ CioHiN-O  304.144 0/ =131/ 161.060 0, 134.060 0, 142.066 1, 169.076 8, :#i82 (alkaloid )
302.129 7 -0.33  171.0914,144.0807, 302.1296
116.049 6, 106.065 4
63" 17.28 #MEHEA FA CaoHagO4 3251432/ -0.61/ 91.0547,135.0440, 119.0500,159.0814, HiZ (flavonoid )
(' broussochalcone B ) 323.128 8 0.00 147.044 1,255.065 4, 203.071 0
257.080 7,269.080 4,
64" 17.65 RAHRA CisHisN;O 2881127/ -1.38/ 169.0759,260.1172, 141.0459,286.098 6 =M (alkaloid )
(rutaecarpine )!"”! 286.098 3 -0.70  244.0879,273.089 3
65" 18.16 #EHEE (safrole ) CioH,00, 163.075 3 0.00 55.0188,77.039 3, 2% (terpene )
79.0549,91.054 8,
103.054 6,107.049 5,
115.054 3,120.057 1,
121.101 5, 133.064 7,
135.080 5, 148.055 2
66" 18.18 A EREME (myristicin )® CjH 05 193.085 8 -0.51 79.0548,91.054 6, 52 (terpene )
103.054 5,107.049 4,
117.070 6, 131.048 9,
135.080 3, 148.050 9,
152.046 7, 163.074 7
67" 18.35 #JEEE ( xanthohumol ) Ca1H0s 355.154 0/ 0.00/  163.0752,217.0857, 119.0486,135.0440 2% ( flavonoid )
353.139 5 0.28  283.0958,337.143 0,
235.096 2
68" 18.60 (Z)-12,13- " J34t C15H340, 313.238 4 3.19 58.0045,99.0799,  AHLERZE
-\ -9- Jtz (12, 129.090 6, 183.138 0, ( organic acid )
13-dihome ) 277.216 8,295.227 9
69"  18.53 Corylin isomer 2 CaoH 1604 321.1118 -0.93 135.044 2,279.065 0, W2 ( flavonoid )
293.116 9, 303.101 2
70" 18.55 HHE A Sk CaoHi604 321.1118/  -0.93/ 137.0232,293.1169, 135.008 8, 169.029 4, #&[iZ (flavonoid )
(erythrinin A isomer ) 319.097 4 -0.31  305.079 1 275.0710,289.050 5,
301.086 8
71" 18.72 9- K (9-gingerol ) CyH340,4 351.2525 -1.14  137.0279 2% ( phenol )
72°  18.75 Kanzonol E isomer CasH,,04 389.174 4 -0.77 137.023 3,239.069 9 HERZE (flavonoid )
73% 1898 1-Methyl-2—octyl-4- Ci5HsNO 272200 5 -1.10 186.091 4, 172.074 9, HE (alkaloid
( 1H ) —quinolone!"” 159.067 6
74" 19.06 Psorachalcone A CaoH2005 341.138 2 -0.29 119.0491,121.028 6, #ifiil 2 ( flavonoid )
147.044 0, 149.023 2
75" 19.07 Corylifol B C20H200s5 341.138 2 -0.29 165.0909, 137.059 7 2 (flavonoid )
76" 19.08 1-Methyl-2-[12- CysHysNO, 3822736 -1.04 340.0910,256.073 1, AW (alkaloid )
hydroxy—tridecyl|-4 ( 1H ) - 228.2321,214.002 8,
quinnlone“7J 200.200 7, 186.064 8,
173.030 0
77%  19.15 6-Hydroxy-3—[2— CaoH 1605 337.106 7 -1.19  137.0595,251.058 3 AW (alkaloid )

( 2~hydroxypropan—2-yl )

benzofuran—-5-yl|-4H-

25
chromen—4—one®

RO
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xz1(&)
. G e . EETFHRA R TR R A ,
. . ST e s 4 _ T
ia=: tr/ =%y (adduct ion ) ( MS/MS fragment in ( MS/MS fragment in
) ) (‘molecular ) ~ (error) L o ( class of
(No.) min ( chemical component ) [M+HT/[M-H] ~ positive ion mode ) negative ion mode )
6
formula ) x 10 compound )
mlz mlz mlz
78" 19.17 AMEPEE S CaoH 1605 337.106 7 -0.89  181.064 7,209.059 6, IS (flavonoid )
( psoralidin isomer ) 225.076 4,253.049 1,
381.044 1
79" 19.81 8— EHE (8—gingerol ) CiHs04 323221 4 -0.62 137.0235 i3 ( phenol )
80"  19.83 2’-Hydroxybavachinin C21H2,05 355.1537 -0.84 219.1047,69.070 6, S (flavonoid )
151.037 4
81" 20.30 2-Methyl-2—[12— CysHisNO, 3822736 -1.04 340.0910,256.073 1, AW (alkaloid )
hydroxy-tridecyl|-4 ( 1H ) - 228.2321,214.002 8,
quinolone 200.200 7, 186.064 8,
173.030 0
82" 20.41 Methoxyeugenol™! CiH105 195.101 5 0.00  103.0547,107.049 5, 132 ( phenol )
135.044 1, 139.039 4,
147.043 1,154.062 2,
167.070 0, 180.078 9
83" 20.57 PAREEESFAAIA 1 C1H 05 193.085 8 -0.51 79.0548,91.054 6, 525 (terpenoid )
('myristicin isomer 1 ) 103.054 5, 107.049 4,
117.070 6, 131.048 9,
135.080 3, 148.050 9,
152.046 7, 163.074 7
84 20.88 #MIfIEH & (bavachin) CaoHa04 325.1433/ -0.31/ 119.0493,121.028 7, 119.0500,159.081 4, #Hd5 ( flavonoid )
323.128 8 0.00 137.0232,147.044 1, 203.0710,
165.054 8,181.063 6,
205.085 6, 269.080 4
85" 21.05 T M (eugenol )™ CioH120, 165.090 9 -0.61  79.0549,103.054 4, 2 ( phenol )
105.070 2,109.101 8,
124.041 5,133.064 8,
137.060 0, 149.059 7
86"  21.08 1- ¥ 2- T3 4-M  CyyHyNO 286.2162 -1.04 158.096 4,173.0819, LIS (alkaloid )
WhHCT 186.089 4,200.200 8,
[1-methyl-2-nonyl-4 ( 1H ) - 228.2322
quinolone]"®!
87" 2141 6- FEBHR_EW Ci7H240, 293.174 4 -1.02  137.0596 172 ( phenol )
( 6-gingerdione )"
88°  21.58 FMENE ST ik CaiHp0, 339.1587/  -0.88/ 119.049 3,147.0439, 119.050 0 2 (flavonoid )
(' bavachinin ) 337.144 6 0.30 151.038 8,219.101 3,
269.080 4, 283.096 3
89" 21.64 FMET (schisanhenol ) CasHs0s 403.211 3 -0.50 273.1114,287.0912, PNLE €S
302.114 2,341.170 6, ( phenylpropanoid )
371.184 5,388.188 0,
403.210 1
90"  21.73 10— ZEHK i C21H3,0, 349.237 2 -0.29 177.0019 32 ( phenol )
( 10-gingerdione )"
91"  21.88 6- F C17H,50, 297.205 9 —-0.34 137.0950 25 ( phenol )
( 6-gingerdiol )™
92" 21.88 Dehydrodiisocugenol CaoH04 327.158 6 -1.22  107.049 5, 135.080 4, # % (flavonoid )

163.075 2,203.106 7

AL HREL



‘ JPA 5 M 4 T 22 & ChinJ Pharm Anal 2025,45(5) -811 -
Fz1(&)
o PR JJE{%%% i I%’%ﬁft:%@# ﬁi%‘%ffﬁﬁzz&ﬁfﬁ hapREn]
F5  w (=31 (adduct ion ) (MS/MS fragment in ~ ( MS/MS fragment in
(No.) min ( chemical component ) (molecular [M+H]"/[M-H] ( error} positive ion mode ) negative ion mode ) (class of
formula ) x 107 compound )
mlz mlz milz
93" 21.93 REEE R CioH 00, 163.075 3 0.00 55.0188,77.039 3, 2% (terpenoid )
( safrole isomer ) 79.0549,91.054 8,
103.054 6, 107.049 5,
115.054 3,120.057 1,
121.101 5, 133.064 7,
135.080 5, 148.055 2
94" 21.93  1- FEREERE AR AN i CoyHsoNO-P 496.339 7 0.60  86.0970, 104.107 3, fiEJ Cester)
( 1-palmitoylphosphatidylc 184.073 2,313.273 2
holine )
95"  21.94 LA 2 C1H 105 193.085 8 -0.51  79.054 8,91.054 6, 2% (terpenoid )
( myristicin isomer 2 ) 103.054 5, 107.049 4,
117.070 6, 131.048 9,
135.080 3, 148.050 9,
152.046 7, 163.074 7
96" 22.17 WHRAT/REA ( corylifol A)  CasHasOs 391.190 2/ 1.28 265.050 6,277.050 4, HH2E (flavonoid )
389.1758 301.045 8
97" 22.32 Bavarigenin® CnH» 07 399.143 4 -1.00 147.043 6,283.0959 R (flavonoid )
98™ 2249 1- HIk -2-(62)-6- C21HNO 312.2318 -0.96 159.068 3,173.083 5, WS (alkaloid )
TR -1 3 -4 186.091 4,200.105 2,
(1H ) — VEEIRKTR 228.1379
[1-methyl-2-[ (67 ) -
6—undecenyl]—4( 1H)-
quinolone]
99" 22,61 8- 3% i CioHas04 321.2057 -0.93  137.0232 12 ( phenol )
( 8-gingerdione ) ¥
100" 22.64 9- I -10(E), Ci5H30;3 295.227 8 -0.67 59.0120,113.0954, HHLEaZ
12(E) - +/\ik IR 171.101 5,195.138 0, ( organic acid )
(9-hydroxy-10, 277.217 1
12-octadecadienoic acid )
101 22.65 HHHEEI A (licoflavone A ) CaoHi504 3231275/ -0.62/ 119.0494,147.0434, 91.0191,135.0090, 2% (flavonoid )
321.113 1 -0.31 175.0753,203.0700 145.0295,195.045 1,
223.040 3, 237.055 9
102" 22.69 TR T Ca3H3006 4032113 -0.50 273.1114,287.0912, WNRH
('schisanhenol isomer ) 302.114 2,341.170 6, ( phenylpropanoid )
371.184 5,388.188 0,
403.210 1
103" 23.17 1- H3E 2-[(E)-1- F—  CyHxuNO 3122318 -0.96 159.068 3, 184.075 5, AWk (alkaloid )
I -4 CLH ) — Wi 198.091 0, 212.106 5
[1-methyl-2—[ (E) -1~
undecenyl]—4( 1H)-
quinolone]'®
104" 23.12 1- B& -6- 2 C17H204 291.159 0 0.00 137.0545,177.059 8 152 ( phenol )
( 1-dehydro—6-
gingerdione )™
105" 2325 1-Methyl-2—decyl-4 (1H)—  CaHNO 300.2317/  -1.33/ 159.067 3,172.0750, 132.3757,157.054 8, =¥z (alkaloid )
quinolone"! 298.2177 0.34  186.0912 209.433 6
106" 23.47 W T HH C1iH0, 147.106 6 0.00  95.049 6, 107.049 4, 2% ( phenol )

( methyl eugenol )**!

123.044 1, 138.067 5,
151.075 3, 164.083 1

RO
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F1(4)
o e }Ju/ﬁ%% - E%ﬁﬁiﬁ:%ffﬁ ﬁi%ﬁﬁiﬁ:ﬂﬁffﬁ o
P tr/ =%y (adduct ion ) ( MS/MS fragment in ( MS/MS fragment in
(No.) min ( chemical component ) (molecular [M+H]"/[M=H] ( errori) positive ion mode ) negative ion mode ) (class of
formula ) x 107 compound )
milz mlz mlz
107" 23.52 HBRTEEL (gomisin B)® CogH3400 515.227 4 —-0.19 299.0889,325.1410, RNFEL
240.127 8,385.163 7, ( phenylpropanoid )
386.166 2
108" 24.29 4-0- WIAMFIEAIRET  CoHxO04 339.158 7 -0.59  69.070 6, 119.049 3, HZE (flavonoid )
(4°’~0-methylbroussochal - 147.044 0, 219.101 4
cone )
109" 24.40 1-Methyl-2-[(4Z,7Z)-  CxH3NO 338.247 4 -1.18  159.067 8,173.083 5, IS (alkaloid )
tridecadienyl]-4 ( 1H ) — 186.091 2,212.106 7,
quinolone!"®! 240.138 0
110" 25.19 1- B %k 22— +—kidkes €, HyNO 314.247 5 -0.95 158.060 0, 173.083 3, HEPZ (alkaloid )
Wk —4 ( 1H ) - il 186.090 9
[1-methyl-2-undecyl-4 200.1101,228.1389
( 1H ) —quinolone]
1™ 2531 HEFHER CasH3,05 417.226 8 -0.72  285.1117,301.106 6, RINFEAE
( deoxyschisandrin ) 316.130 1,386.207 8, ( phenylpropanoid )
402.203 9
112" 25.42 Xambioona CasH2404 389.1743/  -1.03/ 137.0232,239,0697 252.0428,265.0505, #HIZ (flavonoid )
387.160 1 0.00 303.066 2, 317.081 7
113 25.42 Kanzonol E isomer CosHp Oy 389.174 4 -0.77 137.023 3, 239.069 9 HIZE (flavonoid )
114" 25.52 1-Methyl-2—-[ (67,97, CasHyNO 364.263 1 -0.82  159.067 6,173.083 3, A (alkaloid )
12E ) —pentadecatriene]-4 186.091 2,200.106 9,
(1H) —quinolone“(7| 228.138 0,268.169 3,
308.200 6, 334.214 7
115" 25.58 FIER -B(licarin-B )P CyHx04 325.143 1 -0.92  107.0492,135.044 1, 2% (terpenoid )
163.074 8, 203.106 2
116" 26.67 iM% (schizandrin B)  Ca3Has06 401.195 4 -1.00 285.0754,300.098 8, RN ER
316.092 0,331.116 6, ( phenylpropanoid
370.177 7,386.171 0,
401.194 3
117" 26.76 #MEFIEE; ( bakuchiol ) CisHa0 257.189 9 0.01 81.0705,95.0859, [#2% ( phenol )
107.049 4, 121.064 6,
147.080 4, 159.084 6,
201.127 3,
118" 27.32 AMEFINZE (schisandrin C)  CoHxuOs 385.164 3 -0.52  257.0807,285.075 4, HINRH
355.1530,385.2929, ( phenylpropanoid )
270.051 5,299.091 4
119%  27.61 Methyl-2—[ (67,97 ) - CasH3sNO 366.278 8 -0.82 159.067 2,173.0826, AW (alkaloid )
pentadecadienyl]-4 ( 1H ) - 186.091 2,200.106 7,
quinolone!"® 228.138 9, 268.169 1
120" 28.39 1-Methyl-2—[13- Co4H3sNO 354.278 7 -1.13  159.0672,173.083 1, HEPZ (alkaloid )
tetradecenyl]-4 ( 1H ) - 186.090 9, 200.106 2,
quinolone!"® 214.1225,228.138 0,
242.1529,256.168 2,
284.201 4,298.214 3
121" 28.80 7SN ( palmitamide ) CisHiNO 256.263 4 -0.78 57.070 8, 88.076 2, PEHZZS (amide )

107.049 2,116.114 2,
130.124 6

AL HREL



(1H) - iR
[1-methyl-2-pentadecyl-4

( 1H ) —quinolone]'®

200.106 3

‘JPA, WY S W 2 E ChinJ Pharm Anal 2025,45(5) .813 -
Fz1(&)
- P JJIJ{%%% " I?&s’ﬁﬁﬁ:%ﬁfﬁ ﬁi%‘%ﬁiﬁ:z&ﬁfﬁ e
5w (=% (adduct ion ) (MS/MS fragment in ~ ( MS/MS fragment in
(No.) min ( chemical component ) (molecular [M+H]"/[M-H] ( error} positive ion mode ) negative ion mode ) (class of
formula ) x 107 compound )
mlz milz milz
122" 29.05 A RAEH R Ca3H3sNO 342.278 8 -0.88  159.059 3,173.083 3, WS (alkaloid )
( dihydroevocarpine ) 186.091 0, 200.106 7,
326.409 9
123" 2935 FEhiR Hihisg CioH3s04 331.2842 -1.93  57.0712,71.083 4, B2 (ester )
( 1-hexadecanoyl-sn— 81.072 8,95.0859,
elycerol ) 137.1343
124% 29.61 1- A ~10- 2 i Ca1H3004 347.2215 -0.29 137.0596, 177.054 6 12 ( phenol )
( 1-dehydro—10-
gingerdione ) *?!
125%  29.81 1- % -12- = Ca3H3404 375.2528 -027 137.0596,177.095 6 2% ( phenol )
(1 —dehydro—12-
gingerdione )™
1268 2991 1- P 3£ 2-[(Z)-10- 1+ CxsHyzNO 368.294 5 -0.54 159.066 8,173.083 3, AW Calkaloid )
TUkE3E 14— (1H ) - MEET 186.091 0,200.106 8,
[1-methyl-2—[ ( Z)-10- 228.138 1,256.169 6,
pentadecenyl]-4 ( 1H ) - 284.199 4,326.341 7
quinolone]'®!
127" 30.32 1-Methyl-2-hexaecylol-4  CaHs/NO 3843259 -0.26 159.080 6,270.051 3, AWk (alkaloid )
(1H) —quinolone isomer 208.082 7
128" 30.86 1-Methyl-2-[(9E, 13E )~  CyHyNO 394310 1 -0.76  159.067 8,173.083 3, AW Calkaloid )
eptadecadienyl]-4 ( 1H ) - 186.091 2,200.106 5,
quinolone!"®! 214.1219,228.137 6,
242.153 6, 296.200 4
129%  31.03 1- HIE —2- PO+ 3 - CyHyNO 356.294 5 -0.50 159.067 4,173.083 3, A= (alkaloid )
4-(1H ) - MR 186.091 0,200.107 5,
[1-methyl-2—-tetradecy—4 228.138 1,256.169 2
(1H) —quinolone]“ﬂ
130" 31.66 1-Methyl-2-hexaecylol-4  CaoHyNO 384.3259 -0.26 159.080 6,270.051 3, A8 (alkaloid )
( 1H ) —quinolone™ 298.082 7
131% 32,10 1- H13E 22— FTkEE 4 CosHwNO 370.310 2 -0.54 173.083 1,186.0907, A (alkaloid )

7 (note )+ S. XF B FEXT ( comparison of reference materials )5 R. &7 SR X ( comparison of reference ) ; D. B 22 He X comparison of database ) ;
F. FBMN %5 H s ek 59 ( potential compounds identified by FBMN )

K2 MEMAFEREUESMBFHEER T

Tab. 2 Characteristic ions of various compounds in Sishen pills

iy B2 méET FHERF / PERK
( chemical component ) ( parent nuclei ) (‘adduction ion ) ( characteristic ion/neutral loss ) m/z

A= 08 (alkaloid ) I ( quinoline ) [M+H]* 159.06, 173.03, 186.09, 200.10
5% (indole ) [M+H]" 106.06, 116.04

T ( flavonoid ) B ( flavone ) [M+H]* 137.02, 153.01
SHH{ (isoflavone ) [M+H]* 59.04, 119.08, 147.0801
I ( dihydroflavone ) [M+H] 219.10, 119.04, 151.03/
2 H-Wi ( chalcone ) 28.99(CO ). 18.05( H,0)

KN Z ( phenylpropanoid ) AR RANE Z (dibenzocyclooctene lignan ) [M+H]" 285.11,316.13, 386.17
iR 5 12 3% ( furanocoumarin ) [M+H]' 77.03, 115.05, 131.04

RO
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A E—H 0 —|+ C

0

0

/
mlz 116.049 \a b0 d . &,
N\ o
N\ 7 + 1-Methyl-2—undecy1-4(1H)—-quinolone )
L w0 . I @y o
H o ¢ 0 N
S -
N/
m/z 308.175 H /\/\/\/\/\/\/{]}Jjg . 41}7 28& 2
m/z 106.065 TREFERESM S T 31.7 7
( dihydroevocarpine )3462(55 834‘ 9/__\
0 _t 3683013 0
[ PRI a5 -
(v 3402622
) 3 1 Ql - Sl
B 0 b 3Q8.2/ 3
— 366.278 5 ; o 0
- IMethyl-2= 360557 B 3463?2/\/\/\/(‘):)
N [(Z)-6-undecenyl]- - - N
. ~ )
| 4(1H)-quinolone J 3@2&9 6
mlz 173.083 3380386 36. !
- e Y 1-Methyl-2-nony 1-4(1H)—quinolone
N
CO' sl 2626 |
m/z| 150,068 0 i 1-Methyl-2-[(6Z, 9Z, 12E)—pentadecatriene|—4(1 H)—quinolone

mlz312.231 0
| +
m\/\—h @fl\b\/\/\—l

|
m/z 200.106 mlz 228.138

B2 RZEEEERE (A ) 1-Methyl-2-[ ( Z ) -6-undecenyl]-4— ( 1H ) —quinolone ( B ) SRR AEMRR N SV EEBFERXTHS FMNERE(C)
Fig. 2 Cleavage pathways of evodiamide (A), 1-Methyl-2—[(Z)—-6—undecenyl]-4—(1H)—quinolone (B) and molecular network of alkaloids in positive

ion mode (C)

76.86 ), MAN K 1AM IE 2SR 1) FBMN
(B 2-C), %86 T SN EMMEEGYT S, EY
B 2 b A W 3222 DLk oy BEAZ, b fB & 9 110
(m/z314.247) 52 % % L& W 122 (C3H3sNO m/z
342.278 ) Z [AIFEAE m/z 28.031 By Ji & 22, A= Wy ol 52
HE TR Coly, HEMIL A3+ CoHaNO , 25 B F#1IF 25
TR EA AW 110l 1-Methyl-2—undecyl-4 ( 1H ) -
quinolone A 61 (m/z258.186 ) 54664 110 (m/4s
314.247 ) Z [A] f£1E m/z 56.061 ( C,Hg ) 1Y Ji 5 22, #fE
Wi H 73k CHNO, 45 SR B TR E &)
61 N FF AL WU ( schinifoline ), DA 28 HE, 7T FAEAH
WIZEFI I R FEE ) (61,103, 114 ), e, it S
R S B PR U X 25 A FBMIN, L3R A4F 27 M=
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