a4 121 BT AR Vol. 44 No. 12
2025 4F12 A FENXI CESHI XUEBAO (Journal of Instrumental Analysis) 2497~2506

HF UPLC-Q-TOF-MS/MSEAREEZ THEIT
MAERARKRARZEFERSGRERKS

Pish!, B, 2 R, xwdEl, FA, HA

(1. J"MFEZ RS FSHIERESRE, 7&K 77N 510405; 2. JREHEZ TR T HKEREZ
FE&AESEIE, TR T M 510095)

T OE. RO R - DU AR AT - R ATE R) 9 4 BB RS (UPLC-Q-TOF-MS/MS) H AR, #g KAk
SRS TR ER R, B G 2SI TR KRR A IS R ATR G R b s 25 2558
FW, KAKGEHSRINRSHETHNESUSZ SR, HEEFEAER. WH BN SEFARE
Z5, EEOR3IAWEMITEE. 3AEEZS . 2 MR 3MRIEHRE. 4NEROREEZE . I mRM2A=
W2, ARREE IS ORGP EEME T M E. BER. ERMESEE TSR N ES R, B
KEW . KIEFE-8-04-D-H AT SR, X0 R UG HSOR N 8y, —EfEE Lk
BT KRS A AL PRI s AV E BB . R 9T 45 SR 0] A KA S35 2 7 il 50 BB 5 R e I PR i &
HR SIS,

K SRS RSO R -DUARAT - CATB S A PR SRR AR sk

FESZES . 0657.7; 0657.63 XEFRIREG: A XEHES: 1004-4957(2025)12-2497-10

Investigation on Differential Components Between Single Decoction
and Combined Decoction Dachengqi Decoction Using UPLC-Q-
TOF-MS/MS Technology Combined with Multivariate
Statistical Analysis

CHEN Wan-chun', BI Xiao-li?, LIU Quan', LIU Yan-chang', LU Wen-sen', XIAO Guan-lin*"
(1. School of Fifth Clinical Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510405, China;
2. Guangdong Provincial Key Laboratory of Research and Development in Traditional Chinese Medicine ,

Guangdong Provincial Engineering Technology Research Institute of Traditional Chinese Medicine,

Guangzhou 510095, China)

Abstract: By using ulira performance liquid chromatography—quadrupole—time of flicht high resolu-
tion mass spectrometry (UPLC—Q-TOF-MS/MS) technology, a high-resolution mass spectrometry da-
tabase of the chemical components of Dachengqi Decoction was constructed. Combined with multivar-
iate statistical analysis, the differences in the chemical components of the mixed freeze-dried powder
of Dachengqi Decoction prepared by simultaneous decoction and single decoction were studied. The
results showed that the main chemical components of the mixed freeze-dried powder of Dachengqi De-
coction prepared by simultaneous decoction and single decoction were the same, but the contents
were different. There were 18 components with significant differences in content, mainly including 3
flavonoid glycosides, 3 anthraquinones, 2 organic acids, 3 lignans, 4 phenylethanol glycosides, 1
phenol and 2 triterpenoids. Simultaneous decoction could significantly increase the contents of rutin,
naringenin, hesperetin, limonin and verbascoside in Dachengqi Decoction, and decrease the con-
tents of thein and rhein-8-0-B-D-glucoside. These components are the key components for the syner-
gistic effect and reduced toxicity of Dachengqi Decoction after compatibility, which to some extent ex-

plains the scientific connotation of the reduced toxicity and enhanced efficacy of Dachengqi Decoction
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after compatibility. The research results can provide a reference for the rational application and evalu-
ation of Dachengqi Decoction compound preparations and formula granules in clinical practice.

Key words: Dachengqi Decoction; ultra performance liquid chromatography—quadrupole—time of
flight high resolution mass spectrometry; single decoction; combined decoction; chemical consis-

tency
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Table 1 HRMS-Database of chemical constituents of Dachengqi Decoction

Actual Error/ Identifica-
No. ;/min Compound Formula  Adduct cua ron MS/MS Source 'en ! lc'a
value ppm tion basis

1 0.91 Citric acid or isomer CH0, [M-H]™ 191.0199 1 173.014 4, 129.1910, JS [13]

111.008 7, 87.008 7

[M-H]" 191.0195 -1.4 173.0113, 129.0196, JS [13]
111.008 4, 87.008 5

3 1.80 18-D-Glucopyranosyloxy-3, 5-dihy- C_H O, [M-H] 287.0770 -1 149.024 3, 125.024 4, JS [13]

12771678

2 1.66 Citric acid CH,O

7

droxybenzene or isomer 83.0138

4 2.06 Gallic acid” CHO, [M-H] 169.0141 -0.9 125.0242, 124.0167, DH [14]
79.018 8

5 2.07 1-0-Galloyl-B-D-glucose or isomer C,H,0, [M=H]™ 331.0670 -0.3 271.0462, 211.024 4, DH [14]
169.014 3

6 5.51 Kelampayoside A or isomer C,H, 0, [M-H]" 477.1611 -0.6 183.066 5, 168.043 4 HP [13]

7 6.29 3-(2-0-8-D-Glucopyranosyl-4-ydroxy-  C;H, 0, [M-H]™ 343.1037 0.6 291.1139, 197.0454, HP [13]
phenyl) propanoic acid or isomer 182.0221

8 8.60 Plantamajoside or isomer C,oH 0 [M-H]" 639.1929 -0.2 621.1826, 459.1508, HP [15]

179.0349, 161.024 6
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No. ;/min Compound Formula  Adduct sl e MS/MS Source I(,iemlﬁc,a-
value ppm tion basis
9 9.15 Syringic acid 4-O-a-L-thamnopyranoside C,H, 0, [M-H]™ 343.1029 -1.5 299.1139, 197.0454, HP [15]
182.0221
10 9.48 Syringic acid 4-0-8-D-glucopyranosyl-(1 C,H, 0, [M-H]™ 505.1554 -1.8 197.0453, 182.0218, DH [16]
—5)-a-L-rhamnopyranoside or isomer 166. 998 8
11 10.01 Magnoloside I C,H,0, [M+ 801.2443 -2 639.2145, 477.1625,  HP [16]
HCOO ]~ 161.024 4
12 10.63 Magnoloside F C,H,0, [M-H]" 7852491 -2.3 623.2177, 477.1615, HP [16]
261.076 8, 161.023 8
13 10.66 Vicenin-2" C,H, 0, [M-H]™ 593.1506 -1  503.1199, 473.1092, HP [16]
383.077 7, 353.00667
14 10.91 Magnoloside G or isomer C,H,0, [M-H]" 771.2340 -1.7 609.2037, 477.1619,  HP [13]
161.024 2
15 11.28 Magnoloside G or isomer C,,H,,0,, [M-H]" 771.2342 -1.5 609.2040, 477.1621, HP [13]
161.0770
16 11.40 Vicenin-2 or isomer C,H,0, [M-H] 593.1508 -0.7  473.1003, 353.067 1 YA [16]
17 11.44 Magnoloside B C,H,0, [M-H]™ 785.2498 -1.4 623.2177, 477.1615, HP [16]
261.076 8, 161.023 8
18 11.50 Naringenin-3-0-glucopyranoside C,H,0, [M-H]™ 433.1139 -0.2 271.0608, 177.0195, 7S [17]
151.003 6
19 11.87 Acteoside or isomer C,oH 0 [M-H]" 623.1966 -2.5 461.1659, 315.108 4, HP [16]
161.0237
20 13.16 Neoeriocitrin or isomer C,H,0, [M-H]" 595.1659 -1.5  459.1490, 287.0553 YA [16]
21 13.43 Limonin glucoside C,H,0, [M-H]™ 649.2493 -1.4 605.2525, 443.2075, YA [13]
347.186 8, 227.1443
22 13.70 Neoeriocitrin or isomer C,H,0, [M-H]™ 595.1654 -2.5 459.1128, 287.0558, YA [16]
135.044 7
23 13.98  Kaempferol-15-rutinoside or isomer ~ C,,H, 0, [M-H]" 593.1508 -0.7  505.1723, 285.0410 7S [16]
24 14.04 Acteoside’ CuH, 0, [M-H]™ 623.1970 -1.9 461.1664, 315.1085, HP [16]
161.023 8
25 14.04  Hesperetin—Glc—Gle—Rha or isomer C34H44020 [M=H]" 771.2349 -0.5 489. 1405, 301.0717 7S [15]
26 14.56 Deacetyl nihilistic acid glucoside C,H,0, [M-H]" 669.2758 -0.9 609. 256 6 7S [15]
27 14.63 Acteoside or isomer C,H, 0, [M-H]™ 623.1977 -0.6 461.1664, 315.1085, HP [16]
249.0772, 161.023 8
28 14.67 Narirutin” C,H,0, [M-H]" 579.1716 -0.6 271.0600, 151.0034  ZS [16]
29 14.83 Rhoifolin or isomer C,H,0, [M-H]" 577.1562 -0.2  531.0599, 269.0458 78 [16]
30 15.09 Acteoside or isomer C,H, 0, [M-H]™ 623.1961 -3.2 623.1976, 461.1650, HP [16]
315.107 7, 161.0235
31 15.12 Naringenin-3-0-glucopyranoside G, H,,0,, [M-H]" 433.1141 0.2 271.0608, 177.0195, HP [13]
151.003 6
32 15.23 Liquiritigenin 7, 4-di(0-8-D-glucopy- C,,H,0, [M+ 625.1779 0.8 271.0608, 151.003 6 DH [16]
ranoside ) HCOO ]~
33 15.23 Naringin C,H,0, [M-H]" 579.1702 -2.9 459.1144, 339.0721, 78 [16]
271. 060 3
34 15.32 Rhoifolin or isomer C,H,0, [M-H] 577.1561 -0.3 269. 045 4 YA [16]
35 15.60 Diosmin or isomer C,H,0, [M-H]" 607.1667 -0.2  299.0564, 284.0326 VA [16]
36 15.75 Hesperetin or isomer C,H,0, [M-H]" 301.0719 0.4 286.0484, 257.0811, 78 [16]
242.060 1
37 15.75 Hesperidin C,H,,0, [M-H]” 609.1806 -3 301.0705, 286.048 3 VA [16]
38 15.92  Hesperetin—Glc—Rha—Glc or isomer  C;,H,,0, [M-H]" 771.2342 -1.5 609.1833, 489.1405, A [15]
301.0717
39 15.93 Citrauranoside A or isomer G, H,,0,, [M-H]" 441.1768 0.4 279.124 1, 25.1340 7S [15]
40 16.05 Diosmin or isomer C,H,0,, [M-H]" 607.1674 0.9 299.0562, 274.033 1 VA [16]
41 16.29 Neohesperidin C,H,,0, [M-H]" 609.1806 -3 489.1400, 301.0716, 78 [16]
286.047 9
42 16.38 Hesperetin or isomer CH,0, [M=H] 301.0715 -0.7 286.0480, 257.0816, 7S [16]
242.058 4
43 16.39 Hesperetin 7-O-8-D-glucopyranoside ~ C,,H,,0,, [M-H]™ 463.1248 0.6 301.0719, 286.049 2 YA [13]
44 16.41 Emodin-8-0-B-D-glucoside or isomer ~ C, H, O [M-H]" 431.0986 0.4 268.0372, 239.0351 DH [13]
45 17.11 Citrauranoside A or isomer C,H,0, [M-H]" 441.1762 -0.9 279.1241, 235.1340, A [15]

220. 1107
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No. t;/min Compound Formula  Adduct el e MS/MS Source I(,iemlﬁc,a-
value ppm tion basis
46 17.12 Nomilin 17-8-D-glucopyranoside C,H,0, [M-H]" 693.2753 -1.6  565.2655, 507.223 6 78 [15]
47 17.44 Chrysophanol or isomer C,H,0, [M-H]" 253.0508 0.7 225.056 6, 140.917 1 DH [16]
48 17.53 Nomilinic acid 17-8-D-glucopyranoside  C,,H, O [M-H] 711.2859 -1.4 565.2655, 471.2000, A [15]
427.213 5
49 17.80 5, 7, 3, 5-Tetrahydroxyflavanone ~ CH,0, [M-H]™ 287.0559 -0.8 151.0035, 135.0450, DH [15]
107.014 1
50 17.97 Hydroxyemodin or isomer C,H, 0, [M-H]" 285.0404 -0.1 256.038 1, 255.0302 DH [16]
51 18.29  Obacunone 17-B-D-glucopyranoside ~ C,,H,0,, [M-H]™ 633.2543 -1.5 589.2663, 427.2127, 7S [13]
331.1918
52 19.33 Poncirin or isomer C28H34014 [M-H]" 593.1874 -0.4 285.076 8, 151.004 2 7S [13]
53 19.51 Chrysophanol or isomer C,H,0, [M-H]" 253.0507 0.1 224.0489, 149.9154 DH [16]
54 19.51 Chrysophanol 1-O-glucoside C,H, 0, [M-H]™ 415.1035 0.2  277.0507, 253.0507, DH [13]
221.0610
55 19.65 Emodin-8-0-B-D-glucoside or isomer ~ C, H, 0, [M-H]™ 431.0979 -1.1 269. 0413 DH [16]
56 19.87 Poncirin or isomer C,H,,0, [M-H]™ 593.1874 -0.4 285.0765, 151.0176 78 [13]
57 19.92 Aleo-emodin-8-0-B-D-glucopyranoside  C, H, 0,/ [M-H]™ 431.0980 -0.8 269.045 6, 225.0560 DH [16]
or isomer
58 20.10 Chrysophanol 8-0-glucoside’ C,H, 0, [M-H]™ 415.1035 0.1 277.0510, 253.0503, DH [13]
221.0617
59 20.11 Chrysophanol or isomer C,H,0, [M-H]" 253.0504 -0.8 225.0558, 182.0375 DH [16]
60 20.12 Laccaic acid D CH,0, [M-H]™ 313.0354 0  269.0453, 225.0560, DH [17]
197. 061 4
61 20.36 Naringenin” CH,0, [M-H]" 271.0610 -0.8 177.0193, 151.0033, 78 [16]
119.049 8
62 20.65 Isomerof 1, 6, 8-trihydroxy-3-methyl- C H, Oj [M-H]" 269.0455 -0.2 241.0507, 225.0554, DH [17]
9, 10-anthraquinone 181.056 9
63 20.81 Magnolignan A or isomer C,H,0, [M-H]" 299.1289 -0.1 223.0758, 197.097 3 HP [16]
64 21.50 Hesperetin” C,H,0, [M-H]" 301.0716 -0.6 242.0584, 164.0112, VA [16]
151.003 6, 134.037 4
65 21.68 Hydroxyemodin or isomer C,H,0, [M-H]" 2850406 0.4 255.0302, 211.0407, DH [16]
209.028 4,
66 22.12 Magnotriol A or isomer C15H1403 [M-H]™ 241.0868 -0.8 223.076 3, 197.097 0 HP [15]
67 22.31 Physcion or isomer C,H,0, [M-H]" 283.0612 0.1  268.0365, 240.0429  DH [15]
68 22.28 Emodin-8-0-B-D-glucoside or isomer ~ C, H, 0, [M-H]™ 431.0987 0.7 282.0537, 269.0459 DH [16]
69 24.47 Chrysophanol or isomer C,H,0, [M-H]" 253.0506 0 225.0572 DH [16]
70 24.55 Isomerof 1, 6, 8-trihydroxy-3-methyl- C, H O, [M-H]™ 269.0455 -0.1 241.0507, 183.0455 DH [15]
9, 10-anthraquinone
71 25.28 Limonin” C,H,,04 [M+ 515.1915 -1.4 469.1869, 411.1452, 78 [16]
HCOO ]~ 306. 126 0
72 26.01 Isomerof 1, 6, 8-trihydroxy-3-methyl- C H, 0, [M-H]" 269.0456 0.2 241.0501, 225.0556, DH [15]
9, 10-anthraquinone
73 26.12 Rhein” C,HO, [M-H] 283.0246 -0.8 239.0345, 211.0398, DH [16]
183.045 1
74 28.18 Chrysophanol or isomer C,H,0, [M-H]" 253.0509 0.9 232.9862, 225.053 1 DH [16]
75 28.18 1-Methyl-8-hydroxy-9, 10-anthraqui- C,H,0, [M-H]™ 589.1348 -0.6 266.0585, 253.0503, DH [15]
none-3-0-B-D-(6-0-cinnamoyl) glucopy- 252.0432
ranoside or isomer
76 28.92 Chrysophanol or isomer CH,,0, [M=H] 253.0512 2.2 225.0561 DH [16]
77 29.15 Emodin C, H,0, [M-H]" 269.0454 -0.7 241.0510, 255.0556, DH [16]
181. 066 4
78 29.46 Honokiol” C,H,0, [M-H]" 265.1230 -1.5 224.0847, 197.0820, HP [16]
133.066 0, 119.050 1
79 29.93 Obovatol CeH,0, [M-H]™ 281.1181 -0.7 164.0478, 133.0661  HP [16]
80 30.00 Magnolol" CH, 0, [M-H]™ 265.1230 -1.6 247.1120, 245.0969, HP [16]
119.050 5
81 30.25 Chl‘ysophanor C]5H1004 [M=H] 253.0511 2 225.056 8 DH [16]
82 30.74 Physcion CH,0, [M-H]™ 283.0616 1.4  268.0393, 240.0435 DH [16]
*confirmed by comparison with reference standards; JS: #15%, DH: K¥#, HP: JEAk
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2 KRG BRE ST ZE R s B AR
Table 2 Identification results of different chemical components between Dachengqi Decoction DJ and HJ
Fold
Actual Error/ h
No. ;/min Compound Formula s Adduct MS/MS o Category VIP P cranse
value ppm (HJ/
DJ)
N1 1.66 Citric acid CH0, 191.0194 [M-H] 129.0193, 111.0084, -1.6 A#HLEE 1.72 5.83x107"° 0.5240
85.029 3
N2 1.80 15-D-Glucopyranosy- C,H,O, 287.0771 [M-H] 149.024 3, -0.5 M2 1.35 3.03x10° 6.076
loxy-3, 5-dihydroxyben- 125.024 4
zene or isomer
N3 2.06 Gallic acid” C,HO, 169.0141 [M-H] 125.024 2 -0.6 AHLER 1.63 1.36x107" 0.5349
N4 10. 62 Magnoloside F C,H,0,, 785.2493 [M-H] 623.2177, 477.1607, -2.2 RZEE 1.41 4.89x10* 1.287
161.023 6 CES
N5 11.86  Acteoside orisomer G, H, 0, 623.1964 [M-H]™ 461.1651, 315.1079, -2.9 ZKZ[E 2.04 3.69x107 0.7995
161.023 4 %
N6 14.04 Acteoside’ C,,H, 0, 623.197 1 [M-H] 461.166 1, 315.1086, —-1.7 ZKZME 1.53 2.66x10™"" 0.7392
161.023 7 ES
N7 14.66 Narirutin C,H,0,, 579.1715 [M-H]" 459.1142, 271.0595, 0.7 #EIIFZE 1.02 1.02x107 1.229
151.003 1
N8 15.08  Acteoside orisomer  C,H, 0, 623.1965 [M-H]™ 461.1655, 315.108 1, -2.7 K 4.05 4.95x10"" 1.550
161.023 6 CES
N9 18.28 Obacunone 178-D-glu- C,,H,0,, 633.2544 [M-H]™ 589.2681, 427.213 1, -1.4 =iz 1.06 1.18x107 1.256
copyranoside 331. 1919
N10 19.65 Emodin-8-08-D-gluco- C,H, 0, 431.098 1 [M-H] 268.037 1 -0.7  HBHZE 1.08 1.64x10™ 0.6077
side or isomer
N11 20.35 Naringenin” CH,0, 271.0610 [M-H]" 187.0402, 151.003 1, 0.9 #EI{FE 2.76 2. 13x107"° 1.507
119.049 6
N12 21.49 Hesperetin’ C,H,,0, 301.0715 [M-H] 286.047 5, -1 FEEFZE 2.48 5.58x10* 1.572
257.2822
N13 25.27 Limonin” C,H, 0, 515.1920 [M+FA- 469.1869, 306.1260, -0.5 =iz 1.55 1.03x10° 1.224
HI 229.1236
N14 26. 10 Rhein’ CH0, 283.0246 [M-H]™ 239.0345, 211.0398, -0.8 MR 1.69 1.49x107" 0.5405
183.045 1
N15 28.17 1-Methyl-8-hydroxy-9, C,H,0, 589.1347 [M-H] 266. 058 8, -0.7 HEWHZE  1.10 1.43x10™ 0.467 8
10-anthraquinone-3-0- 253.050 6

B-D-(6-O—cinnamoyl)

glucopyranoside or isomer
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Fold
No. t,/min Compound Formula Actual Adduct MS/MS Error/ Category  VIP P change
value ppm (HJ/
DJ)
N16 29.46 Honokiol” CH,0, 265.1229 [M-H]™ 250.1000, 224.0838, —-1.8 ARIFEI 1.44 4.69x10” 0.8179
197.0609, 133.065 9
N17 29.91 Obovatol CgH, 0, 281.1184 [M-H]™ 240.1085, 164.0478, 0.4 AJFEZK 1.26 2.92x10™ 0.635 1
133. 066 2
N18 29.99 Magnolol” C,H,0, 2651231 [M-H] 247.1123, 223.0771, -1.2 AKJE#HEZ 2.68 1.61x10° 0.7619

133.066 0, 119.0508

*confirmed by comparison with reference standards
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Fig. 4 Structures of differential component compounds
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