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Rapid Identification of Chemical Components in Xitong Preparations by UPLC-Triple-TOF-MS/MS

YANG Zonghan, TAO Guangi, SONG Wenying, ZHANG Qixin, XU Shifang, HUANG Wenkang, YE Yiping’
(School of Pharmacology, Hangzhou Medical College, Hangzhou 310013, China)

ABSTRACT: OBJECTIVE To establish a rapid analytical method to identify the chemical components in Xitong preparations
for the treatment of rheumatoid arthritis by ultra-high performance liquid chromatography coupled triple time-of-flight mass
spectrometry(UPLC-Triple-TOF-MS/MS). METHODS  The analysis was performed on an ACQUITY UPLC HSS T3 (2.1 mmx
150 mm, 1.8 um) column with the mobile phase consisting of water containing 0.1% formic acid(A) and acetonitrile containing
0.1% formic acid(B) in gradient mode at a flow rate of 0.3 mL-min"'. Data acquisition was carried out under positive and negative
ion modes. The processed data was analyzed by Peakview software and compound database. The chemical components were
determined by comparison with standard products, combining with the characteristic fragments in secondary MS, and those in the
related literatures. RESULTS Seventy-eight compounds were identified including 20 phenylpropanoids, 33 terpenes, 19
flavonoids, 6 oxylipins, two of which might be new compounds. CONCLUSION  The method can be used for rapid identification
of chemical compositions in Xitong preparations, which provides basis for quality control and elucidation of phamarcodynamic
material basis of Xitong pills and capsules .
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Fig. 1 Total ion current diagram of Xitong preparation

A-—Positive mode; B—negative mode.
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Tab.1 Identification of chemical components from Xitong preparations by UPLC-Triple-TOF-MS/MS
= - — —
ﬁ Tﬁiﬂ L/ S HUIIHE]O/([)I;/I{] ioﬁf MS*O) [M+H]" i"f{/ MS® s eSSl
1 285 EREWTEEMT C,H,0, 477.1462 2.7 477.146 2,459.152 3, RINFETF
(Desrhamnosyl 161.044 3, 151.039 5,
acteoside) 113.025 5
2 494 JWnMESERSE SR C\H,0,, 461.171 8 —4.1 461.1718,315.1089,  463.1737 -32 197.0823,179.0702, #HHEHHK
(Decaffeoyl acteoside) 297.098 1, 161.044 7, 144.080 6
135.045 0, 113.025 6
3 6.02 Inerminoside Al C,H,,0,, 507.177 5 -3.4 507.177 5,463.183 7, PR B 2
161.044 1
4 746 ZFZFE (Aesculetin®  C,H0, 177.0185 —0.7 177.0185,149.023 5, 179.0266 62 133.0255,123.0439, HHEHHK
133.029 2, 105.035 7 51.0277
5 7.59  WIMERR (Caffeic acid) — C,H,O, 179.041 7 —34 179.0417, 135.0458 RHEHLE
6 8.00 Darendoside B C,H,0,, 475.1879 3.1 475.1879,329.1235, 477.1894 —1.7 145.0647 ENEL
161.043 8, 113.024 6
7 869 ARBEE T-ZEFHHT  C,H, 05 593.156 4 -3.5 593.1564,473.1136, 5951585 1.1 595.1585,475.1147, W%
(Scolymoside) 383.078 6, 353.067 5, 457.107 6, 337.068 6,
297.076 4 325.069 3, 216.084 7
R E R 2424 2024 4F 3 H 4 41 £56 6 1 Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6 779 -




gk 1

G (B INT N Soen IMFHT/M- 3222/ 0 %/ . At
+ + EQ
B i]/min [lxtt?] Vi =i HAHCOOH] x10° MS MHH]™ 5 MS [laEE7/ES
8 9.70 KEmitf CpoH;0,6 639.2 -0.5 639.200 0, 621.186 4, FNEHE
(Plantamajoside) 529.158 0,459.152 2,
179.034 2, 161.023 9
9 9.72 Euphroside CH,,0,,  375.136 2.6 375.136 0, 191.019 2, P B 2
55.0322
10 9.84 FERIFTF CyoHy O, 639.2 —0.5 639.200 0, 621.186 4, HNEHL
D(Plantainoside D) 529.158 0,459.152 2,
179.034 2, 161.023 9
11 10.93 ¥ % #F (Clerodendrin) C,,H,0,, 621.1177 1.1 621.1177,475.1267,  623.1195 4.5 623.1195,447.090 7, #Hi%
269.079 6, 161.023 1 271.059 0
12 11.61 /T (Rutin)® C,H, 0,  609.146 1  —5.0 609.146 1,301.0354,  611.1534 —0.8 303.0498, 249.1119 FfE
283.024 8, 151.003 7
13 11.89 Ju¥} K1 (Genistin) C,H,0,0 433.1115 3.2 433.1115, 163.033 1 #FEAk
14 12.14 BF#E%4F (Scutellarin) - C, H,0,, 461.0776 4.7 461.077 6, 285.0413 463.0802 0.8 463.0802, 287.0526 AL
15 12.35 £ ®1F(Orientin) C,H,0,,  447.1007 0.2 447.1007, 285.040 6 449.1006 1.2 287.053 1, 145.026 1 f&2fifli
16 12.50 BT (Acteoside)” C,0H, 0,5 623.2036 0.2 623.203 6, 461.145 3, 6252043 0.9 325.0897,287.0527, AHNHEFAE
315.108 5,161.045 5 163.038 4
17 13.04 FE4JAR A C,sH,,0, 515.125 2.3 515.1250,353.086 9, 517.1262 -3.3 163.0762, 145.0279 ZHHFHEK
(Isochlorogenic acid 191.054 7, 179.033 4,
A) 073.044 2
18 13.15 6-C-HZMH-8-C-AMET C,H, 0,5 593.1564  —3.5 593.156 4,473.1136,  595.1585 1.1 595.1585,475.1147, &%
32 (Vicenin-2) 383.078 6, 353.067 5, 457.107 6, 337.068 6,
297.076 4 325.069 3,216.084 7
19 13.20 EE[HFH (Cirsimarin)  C,,H,,0,, 4751298  —4.4 475.129 8,431.1359, EiES
323.076 5,161.024 6
20 13.47 REFICHH C,H, 0,5 6232036 —0.2 623.203 6,461.170 5, 6252043 0.9 325.0897,287.0527, FAZEFHH
(Isoacteoside)” 161.024 4 163.038 4
21 13.88 HILEHR C,H,,04 361.1645 —1.1 361.164 5,343.1530, #HFEHK
(Rosmarinic acid) 315.121 8, 165.054 6
22 14.05 INZ5W-3-0-p-D-#i%4ikE C, H, 0, 4471007 0.2 447.1007, 285.040 6 449.1006 1.2 287.053 1, 145.026 1 %
F (Kaempferol 3-0-p-
D-glucoside)
23 14.14 &/ E-7-0-p-D-4#j%i C,H,0,, 4450839 2.2 269.0456 447.0852 0.6 447.0852, 271.0597 HHEIZ
M (Acacetin 7-O-f-
D-glucoside)
24 14.20 Inerminoside C C,H,0,, 6732788 3.0 673.278 8, 505.158 3, BT R
193.050 6, 158.035 1,
149.060 8
25 1440 REER B C,H,,0,, 515125 2.3 515.1250,353.086 9, 5171262 -3.3 163.0762, 145.0279 HHFRL
(Isochlorogenic acid 191.054 7, 179.033 4,
B) 073.044 2
26 14.63 FEHMBAR L BEH C,H; 05 6372197 2.2 637.219 7,461.170 639.2211 2.2 353.1104,177.053 1, HKHFZEHZK
D(Jionoside D) 0.175.039 9 145.028 8
27 14.60 FERTR 7-O-¥H M CH,0,5  607.1733 1.4 607.173 3, 299.056 5 609.174 1 —4.1 301.0710, 286.0470 #EHEi
1 (Hispidulin 7-0-
neohesperidoside)
28 14.75 RZEWIE 7-0-p-D-44 C,H,0,, 4750947 1.6 475.0497,299.0557,  477.0967 2.6 301.070 8,286.046 6, #Hi2%
BETF (Hispidulin 7-0- 284.0319 163.0759
p-D-glucoside)
29 15.14 KERFETF (Luteoloside) C,H, 0, 447.1007 0.2 447.1007, 285.040 6 449.1006 1.2 287.053 1, 145.026 1 %
30 15.49 IEAAF (Wogonin 7-  Cp,H,,0,, 461.106 5 2.8 271.060 6, 163.0398 HHZ
0-p-D- flucuronide)
31 15.51 (28,58.98,100,130)-2,15, C,H,,05;  351.2242 2.1 351.2242, 321.2070 -
16-Trihydroxypimar-
8(14)-en-18-oic acid
- 780 - Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6 FP BN 252 2024 4F 3 H4E 41 855 6 W1
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& PREG o N e IMFHI/IM- 3022/ 0 %/ S
: M+H]* MS* er/ES]
5 [E]/min e IR yincoomn] <10 MS Mg L ZEs
32 15.98 Leucosceptoside A CyHyi 05 6372197 2.2 637.2197,461.170 0, 6392211 2.2 353.1104,177.053 1, KHRZE{E
175.039 9 145.028 8
33 16.12 Zoapatanolide B CyH, O 361.1657 3.4 361.1657,343.155 1, 363.1729 -3.2 329.1717,311.173 8, 5w
331.154 6,317.1394 283.1673,227.108 8
34 16.15 2a,15-dihydroxy-3p-(2'- C,H,0, 6412867 3.3 641.286 7,479.231 0, S
hydroxy-2"-methyl-3'- 301.179 8
acetoxy)butanoyloxy-
60, 18-diacetoxy-
4a,17-epoxyclerodan-
_11,16-lactone N
35 16.81 BT (Tectoridin) C,H,0, 461.1151 -2.4 343213 0,325.2012, B
209.116 7
36 16.87 Martinoside C,H,0,; 6512353 2.2 359.1447,253.143 5, RNEEE
185.1173 .
37 17.38 FAWIRETS D(Cistanoside C;H,g0,5 653.242 3.1 551.3185, 177.053 7, ZNHEHFHK
D) 145.027 3
38 18.18 ZE{EH (Linarin) CyH,0,, 593.183 6 —4.7 447.1243, 285.0737 EFEIZ
39 18.32 KERHZ (Luteoliny®  CH, 0, 2850469 3.1 285.0469,151.0032,  287.0477 4.3 287.0477, 153.0185 #fi2%
133.030 1
40 18.51 Isomartynoside C,H,0,5 6512353 2.2 359.144 7,253.143 5, KRFEE
185.1173
41 18.56 3,12-0-5-D- Cy,H0,, 6573186 2.2 657.3186, 495.263 1 ik
diglucopyranosyl-
11,16-dihydroxyabieta-
8,11,13-triene
42 18.70 Pubeside D* CH,0, 4972794 1.8 543.281 8, 497.2794 499.2875 2.2 337.2353,283.2044, Tk
163.037 3
43 18.92 FEHLHK 2 BT C,H,0,; 35912133 3.8 591.2133, 161.023 5 ENSESIES
(Jionoside C)
44 19.57 #{LEE (Kirenol)* CpH,, 0, 3832384  1.8() 383.238 4,295.187 6, TG
277.1835,271.024 5
45 20.28 % (Darutoside)*  C,H, Oy  529.3057 4.3 529.3057,483.300 5, TS
161.044 6, 113.025 0
46 20.45 Clerodenoid A CpHuOs  347.1926 3.2 347.192 6, 329.174 6, 349.1937 -5 153.0690, 147.078 1 i
303.1595,271.132 5
47 20.59 Crolerodendrum B CpHy O, 3551251 2.6 355.12511,189.055 1, 357.126 3.9 247.0683, 147.0455 %
145.064 8
48 20.70 Ent-16,17,18- CyHy,05 3512242 2.1 351.2242 i
trihydroxykauran-19-
oic acid -
49 21.18 ¥ (Apigenin) CHOs  269.0519  —3.5269.0519, 117.0323 271.0528 1.8 271.0528, 153.0184 B3
50 21.22 Villosin C CpH, 0 3591562 -3 359.1562,341.139 2, 361.1582 2.5 343.1537, 147.0800 ik
315.123 4
51 21.65 16-O-malonylkirenol CpH, O, 4232384 3.1 423.2146,379.249 1, T
84.993 1,59.0194
52 21.69 16-ZBEIEFITEE (16-  C,H, O, 3792555 2.1 379.2555, 59.0162 ik
acetylkirenol)
53 21.72 15-O-malonylkirenol CyH;0, 4232384  -3.1 423.2146,379.249 1, TR
84.993 1,59.019 4
54 21.89 ZELENER CyH;Os 3492085 2.3 349.208 5, 245.189 7 351.2093 -3.1 351.2093 TG
(Andrographolide)
55 22.36 Siegesbeckia C CpH,0, 3352294  —1.9 335.2294,305.211 1, S
271.206 0
56 22.55 Trichotomoside B Cy,H;0,, 6413224 4.3 641.3224,479.268 5, 6433251 2.5 6433251 FINEF
317.2115
R E R 2424 2024 4F 3 H 4 41 £56 6 1 Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6 <781 -
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Y (R EA T N e IMFHTIM- 322/ ) 12/ ;
Zaoy ) + £ 2(+) I Eﬂ
B i]/min [lxtt?] Vi =i HAHCOOH] x10° MS MHH]™ 5 MS [laEE7/ES
57 22.75 3-Dihydroteuvincenone G C,H,O;  345.1773 2.0 345.177 3, 327.160 3, 347.178 2.8 149.0603, 145.0647 i3k
301.1452
58 22.86 Ent-18-acetoxy-16,17- C,H,,O,  393.2348 —1.9 393.234 8,349.101 2, i
dihydroxykauran-19- 335.101 3,59.017 2
oic acid N
59 23.07 12-O-B-D- CyH, 0y 4952667  —1.0 495.266 7, 333.206 5, T
glucopyranosyl-3,11, 303.197 4
16-trihydroxyabieta-
8,11,13-triene
60 24.15 Siegesbeckin E C,H,,0, 3292398 —2.5329.2398,211.1326, HALY
171.1016
61 24.34 Clerodenoid B CyHy O, 3611717 3.4 361.171 7, 217.1380 363.1729 3.2 329.1717,311.173 8, ik
283.167 3,227.108 8
62 24.36 Siegesbeckin F CH,, 0, 3292398 —2.5329.2398,211.1326, Al
171.101 6
63 24.66 16-O-LIRFAG#TF (16-CH,0, 5713118 -3.4 571.311 8,525.310 2, -
O-Acetyldarutoside) 465.287 3,161.042 2,
101.024 4, 71.031 9,
59.013 9
64 25.10 Siegesbeckia D CpoHy,O, 3352293 2.3 3352293 T
65 25.34 Trichotomoside A C,H,, 0,  480.2194  —1.8 489.219 4,327.159 4, ENUE SN
283.132'5
66 2536 15-O-LBEEARZAF (15-C,H, O, 5713118 3.4 571.311 8,525.310 2, g
O-Acetyldarutoside)® 433.258 0,161.039 7
67 25.41 16-O-malonyldarutoside C,H,0, ~ 5692966 0.8 569.296 6, 525.310 3, -
483.300 6, 465.287 5,
161.146 6, 101.024 4,
59.013 9
68 26.00 Clerodenoid C CyoHy O, 361.1717 3.4 361.1717, 217.138 0 363.1729 -3.2 329.1717,311.173 8, ik
283.167 3,227.108 8
69 26.03 15-O-malonyldarutoside C,,H,O, ~ 569.2983  -0.7 569.298 3,525.311 8, B
483.302 2, 465.289 2,
161.044 8,101.025 0,
59.013 9
70 26.68 5,6,4-Trihydroxy-7,3- C,H,0,  329.0729  -3.1 329.0729,314.044 1, 331.074 5.0 316.0528, 151.1104 #EFA
Dimethoxyflavone 299.020 3,271.024 9
71 27.95 14-Deoxycoleon U C,H, O,  329.1823  -2.6 329.1823, 270.126 1 B
72 28.77 2-Keto-16- C,H, 05 3772393 -3.6 377.239 3,362.240 1, ik
Acetyloxykirenol 347.2409,59.017 4
73 30.26 Teuvincenone F C,H,,04 337.115  -1.2 337.115 0, 322.084 3, TR
307.059 0
74 32.37 Ent-17-Isobutyryloxy-18- C,,H;;O; 4052703  —4.0 405.270 3, 375.251 8, T
Hydroxykauran-19- 271.206 1
Oic acid
75 35.05 Siegesbeckin A CoH,O5 3432556 2.0 343.2556,213.186 4, ety
147.065 4, 85.065 3
76 35.16 Siegesbeckin B C,H, O, 3432556 2.0 213.1846 Ne% ALY
77 35.72 Siegesbeckin C CyHyO; 3572703 4.6 227.199 6, 129.0558 N4 AL
78 35.92 Siegesbeckin D CpHyOs 3572703 —4.6 227.199 6, 129.055 8 N4 ALY
TE: “FORIZB A8 T 50 IR LT IA

Note: “Indicated that the component has been confirmed by comparison with the reference substance.
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