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Abstract: Due to the complexity and diversity of the chemical composition of traditional Chinese
medicines (TCMs), the identification of components of TCMs can effectively guarantee the quality of
TCMs and be of great significance for the development and utilization of TCMs. In this study, the
ultra-high performance liquid chromatography-quadrupole-electrostatic field Orbitrap mass
spectrometry (UHPLC-Q-Orbitrap/MS) was used to comprehensively analyze the chemical
composition of Danggui Sini Granules. The UHPLC separation was performed on a SUPELCO C18
column (100 mmx4.6 mmx2.7 um), and the column temperature was 30 °C, the injection volume was
5 pL. The mobile phase was consisted of 0.1% formic acid aqueous solution (A) and acetonitrile (B)
with the flow rate of 0.5 mL/min. MS data was collected under positive and negative ion modes. A
self-constructed database of organic acids, flavonoids, phthalides, triterpenoids, saponins and other

compounds was established by searching online databases. Rapid identification of the constituents of
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Danggui Sini Granules based on precise m/z and secondary fragment ion information in combination
with literature data was achieved, and the herbal sources of the compounds were attributed. Seventy-
two compounds are identified from Danggui Sini Granules, including 20 flavonoids, 15 organic acids,
11 saponins, 9 terpenoids, 5 phthalides, 1 phenylpropanoid, 1 aldehyde, 1 nucleoside, 1 lignan and 8
other compounds. Among them, the organic acids and phthalides are mainly from Angelicae Sinensis
Radix, the flavonoids are mainly from Glycyrrhizae Radix et Rhizoma, the saponins are mainly from
Akebiae Caulis, the terpenoids are mainly from Paeoniae Radix Rubra, the nucleosides are mainly
from Jujubae Fructus, and other compounds are mainly from Asari Radix et Rhizoma and Cinnamomi
Cortex. The results showed that the chemical composition of this compound preparation is rich and
structurally diverse, which not only provides data support for comprehensive understanding of its
chemical composition, but also a preliminary research basis for clarifying the material basis of its
pharmacological action. However, there are still some unknown species whose specific structures
have not been clarified. The structural identification and differentiation of these compounds are
somewhat limited in the absence of sufficient controls, and can be followed up with deeper separation
and identification by techniques such as nuclear magnetic resonance mass spectrometry (NMR-MS).

Key words: classic prescription; Danggui Sini  Granules; ultra-high performance liquid
chromatography-quadrupole-electrostatic field Orbitrap mass spectrometry (UHPLC-Q-Orbitrap/

MS); chemical constituents; fragmentation pattern
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Table 1 Identification of chemical constituents in Danggui Sini granules
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K ﬁgﬂ ey SRR Measured ~ Fragment bk R Byl JE);H

st 1] Molecular h Error/ Molecular . . L

No. . Compound . value ion 6 Classification Ascription

tx/min ion x10 formula

(m/z) (m/z)

1 0.64 SR [M+H]"  268.1040 136.0622, 224 C,H,N,O, HH% DZ
119.0354

2 068 mneEER [M-H]  179.0338 135.0336, —4.47 CHO,  ALERZ DZ
110.0138

3 0.75 Bt [M-H]" 169.0125 125.0243  —3.55 CHOs  AHLRZE Cs

4 0.77 AR [M+H]"  175.1179  158.0926, —6.28 CH. N0, FHLERI DZ
116.0711

5 0.83  H-PHE-1-0-p-D-FHZIHELT [M+HCOO]™ 405.1392  359.1343, —1.97  C,H,0, [ cs
oA A 197.0811,
179.0565

6 1.52 JFEILAS R [M-H]  153.0177 109.0261, —3.27 C,HO, AL cs
107.1303

7 212 3-G - 2-ZE PR [M+H]"  188.0696 170.0606, —532  C,H,NO,  HAhk GC
144.0813,

142.0651
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5.92 BT R [M+H]"
5.98 FAhEE [M-H]

6.27 Catechin-7-O-gallate®™” [M-H]

6.79 SESRE [M+HCOO]

6.93 B R EE R [M+H]"

7.04 2-Methoxycinnamaldehyde™ [M+H]"

7.17 T [M-H]"
Gk

7.36 AW A 2 B -BRY [M+HCOO]

7.41 FeHET 4 ) [M+H]

7.46 SESTSL [M+HCOOT
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7.58  WIZEE-3-7-—-0-p-D-%  [M-H]
BEHCT

7.64 AT E IR [M+H]

355.1003
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435.1262

687.2114

541.1536

563.1388

711.2120

195.0646

193.0496

441.0792

525.1597

566.4246

163.0758

939.1088

477.1389

328.1526

525.1597

433.1129

609.1441

679.5078

163.0393,
117.0343
359.1348,
179.0553,
197.0812
153.0184,
119.0498
121.0284,
445.1135,
121.0284
195.0654,
165.0549,
137.0234,
121.0284
563.1393,
413.0887,
381.1919,
269.0827
711.2120,
255.0665
177.0550,
149.0602
183.1887,
123.3591
289.0717,
271.0616,
227.0718,
119.0491
449.1459,
327.1088,
165.0549,
121.0284
209.1659,
114.0919,
96.0814
135.0441,
145.0651
787.0952,
769.0882,
631.1659,
169.0137
221.0411,
161.0235
207.1014,
83.0612
479.1558,
449.1446,
121.0284

433.1141,
271.0617
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SCMfE AT

K 1;‘1‘:%‘%.’ WwEY S TET Measured ~ Fragment e Iyt A HIE
No. Bq‘@ Compound Mol.ecular value ion Erro,ré/ Molecular Classification Ascription
tx/min ion %10 formula
(mlz) (mlz)
28 7.90 LawRY [M+HCOO]™ 525.1597 479.1546, —3.24  Cy;Hy0y, [l Cs
327.1082,
121.0284
29 849 SH AR [M+H]"  419.1317 257.0813, -5.72  C,HpnO, B GC
211.0756,
239.0707,
137.0237,
119.0498
30 8.62 3%, 6- —-O-T% B Tk [M-H]  783.1750 631.1662, —4.85  CyH;O [ CS
AR 313.0580,
255.0663
31 8.63 PR H R [M+H]"  551.1732 447.6061, —4.89  CyHy0, B GC
257.0814,
147.0443
32 879 HEHE [M+H]"  419.1317 257.0814, —3.89  C,H,0, I GC
239.0703,
211.0759,
147.0444,
137.0237,
119.0499
33 8.89 HE R [M+H]"  257.0797 239.0710, —427 C,H,0,  HEI% GC
211.0764,
147.0443,
137.0237,
119.0495
34 9.03 23-Hydroxy-3/- [M+HCOO] 1265.6119 1219.6133, —324  CsHyO, 2112 MT
[(O-a-L-rhamnopyranosyl- 749.4470,
(1-2)-0-L- 603.3861,
arabinopyranosyl)oxyJolean- 469.1566
12-en-28-oic acid O-a-L-
rhamnopyranosyl-(1—4)-O-
f-D glucopyranosyl-(1—6)-
[-D-glucopyranosyl ester®"
35 953 6,7-—FrHE-4-H A gk [M+H]"  285.0739 234.7146, —7.17  C,H,,05 TS GC
SR 253.0502,
225.0553
36 1021 T EEIEIRY [M+H]"  189.0899 171.0806, —5.82  C,H,,0, FNUeS DG
143.0860,
115.0548
37 10.8 Tl g B0 [M+H]"  273.0747 255.0652, —4.02  C;sH,,05 B GC. XX
153.0186,
147.0441,
119.0498
38 10.81 Yunganosi de K2 6 [M—-H] 837.3967 3510572, 284  C,Hu0,, BHK GC
193.0350
39 10.84 il H A SRR [M+H]"  271.0949 253.0503, -5.90  C,H,0, eSS GC
243.0654,
137.0233,
119.0497
40  11.03 R R [M-—H]"  299.0554 299.0564, 237  C,H;,04 B GC
284.0324,
255.0665
41 1179  23-Hydroxy-3p-[(O-a-L- [M+HCOO] 1119.5544 1073.5500, —3.30  CsHg O, B2 MT
arabinopyranosyl) 603.3889,
oxy]Jolean-12-en-28-oic acid 469.1579
O-a-L-rhamnopyranosyl-
(1—4)-0-B-D

glucopyranosyl-(1 —)6)-{7’. D-
glucopyranosyl ester 24
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P 1] Molecular : Error/  Molecular . . o
No. . Compound . value ion 6 Classification Ascription
tx/min ion %10 formula
(m/z) (m/z)
42 1255 Z-FAR R [M+H]"  191.1054 173.0962, —4.19  C,H,0, e DG
135.0446,
145.1016,
91.0549,
79.0549
43 127 SHHZEN [M+H]"  257.0797 239.0715, —4.43  C,H,0, B GC
211.0761,
147.044 4,
137.0237,
119.0495
4 1297 AR [M-H]  267.0658 252.0411,  8.61 CH,,0, B DG
223.0424
45 1317 Formononetin®! [M+H]"  269.0790 254.0574, —4.09  C,H,0, TS DG
237.0549
46  13.49 3B-[(O-B-D-Glucopyranosyl- [M+HCOO] 1381.6536 1335.6578, —7.09  CgH,os05, A MT
(1—-3)-O-[a-L- 865.4957,
rhamnopyranosyl-(1—2)]-a- 469.1562
L-arabinopyranosyl)oxy]-23-
hydroxyolean-12-en-28-oic
acid O-a-L-rhamnopyranosyl-
(1—4)-0-p-D-
glucopyranosyl-(1—6)-4-D-
glucopyranosyl ester>*!
47  13.71 34-[(0-o-L- [M+HCOO] 1249.5796 1203.6107,  0.48 Ce1HgsO04 LRt S MT
Rhamnopyranosyl-(1—2)-a- 469.1559
arabinopyranosyl)oxy]olean-
12-en-28-oic acid O-a-L-
rhamnopyranosyl-(1—4)-O-
p-D-glucopyranosyl-(1—6)-
B-D-glucopyranosyl ester””
48  14.34 3p-[o-L- [M+HCOO] 1103.5603 587.3945,  —2.63 Cs3HgsOyy =Rt S MT
Arabinopyranosyl)oxy]olean- 469.1562
12-en-28-oic acid O-0-L-
rhamnopyranosyl-(1—4)-O-
p-D-glucopyranosyl-(1—6)-
B-D-glucopyranosyl ester”"
49 1477 Hw P [M+H]"  839.4009 -6.07  CpHuO,, ik GC
469.3321,
451.3226,
217.1582
50 1529 Atractylenolide 11 [M+H]"  233.1521 175.0757 -9.86  C;sH,0, HAh 2 DG
51 15.57 (2)-5,8,11- [M-H] 329.2327 293.2138, —6.68 CsHy, 05  AHLRZE DG
Trihydroxyoctadec-9-enoic 211.1342,
acid™ 171.1032
52 1592 Dibutyl phthalate™! [M+H]"  279.1575 233.1541,  -501 CsH,,0, HoAh2 DG
205.1583,
191.1070,
149.0237
53 16.61 H R ER-3-Frol [M-H]” 7774017 7774017, -640 C,H,0,, ‘2% GC
AR 627.3419
54 16.68 B R R AR CPY [M-H]  823.4091 7774052, -3.76 C,HuO, ‘BH% GC
351.0559,
287.2229
55 17.14 LS IEE U [M+H]"  369.1314 369.1324, —5.15  C,H,O,  HEA GC
313.0699,
285.0767,
270.0526
56 17.59 Unknown"” [M+H]" 4152089 207.1025, —4.09  C,H;04 NS DG
191.1081,

123.0448
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e %Fﬂ wEY TR Measured ~ Fragment R LR A HIE
st ] Molecular : Error/ Molecular . . L
No. . Compound . value ion 6 Classification Ascription
tx/min ion %10 formula
(mlz) (mlz)
57 17.98 (10E,15E)-9,12,13- [M-—H] 327.2169 229.1432, 0 CHy,05s AN DG
Trihydroxyoctadeca- 211.1341
10,15-dienoic acid™
58  17.98 malyngic acid®” [M-H]"  327.2169 309.1123, —244  C,H,,0s HAHLELZK Cs
211.1341,
171.1015
59 18.29 H ] [M+H]"  383.1464 327.0870, —6.52  C,H,,0q B GC
312.0621,
299.0925,
283.0612,
137.0237
60 1849 9,10-Dihydroxy-12Z- [M-H]" 313.2379 201.1126, —542  C,H,0, HAHLILRZK DG
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