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Qualitative analysis of the main chemical constituents of Shuanghuanglian
injection powder and their origin by HPLC-ESI/MS/MS spectrometry
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(1. Analytical Center, 2. College of Traditional Chinese Medicine, Southern Medical University, Guangzhou 510515, China)

Abstract: This paper is to report the analysis of the main chemical constituents of Shuanghuanglian
injection powder and determination of their origin. The sample solution was analyzed by a Zorbax C18 column
with a gradient mobile phase comprised of methanol and 0.25% acetic acid solution. Both UV and electrospray
ionization mass spectrometry detector were used simultaneously, -Q1-scan detection mode was evaluated for the
identification of the LC peaks. To analyze the mass spectrum of every LC peaks, 43 molecular mass from the
ion chromatogram of Shuanghuanglian injection powder were identified and among them, structure of 20
compounds were elucidated, and the data were sorted to the three component herbs, separately.
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Figure 1 Total ion chromatogram of the samples.
C: Extract of Lonicera japonica Thunb. and Forsythia suspense Thunb. simultaneously boiled; D: Extract of Lonicera japonica Thunb.;
E: Extract of Forsythia suspense Thunb.; F: Extract of Scutellaria baicalensis Georgi

19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

tr/ min

A: Extract of Shuanghuanglian injection powder; B: Extract of Shuanghuanglian;
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Table 1  Analysis of the peaks of samples

Peak No tr/min M, Compound i 3 Collision energy/V
MS MS

1 3.31 344,202 343,201 25

2 4.12 192 Quinic acid 191 109, 85, 127 20

3 4.94 250 249 20

4 5.52 236 235 20

5 6.06 174 173 20

6 7.27 372 371 20

7 8.53 174 173,389 20

8 9.89 192 191 85,109 20

9 10.46 390 389 25
10 11.35 354 5-0-Caffeoylquinic acid 353 191, 173, 135 25
11 12.18 376 375 201, 179, 157, 135 25
12 12.89 462 Forsythiaside E 461 315,205, 163, 135 25
13 13.25 488 487 233,203, 161 25
14 14.19 374 373 285,119, 97 25
15 15.03 354 3-O-Caffeoylquinic acid 353 191,179 25
16 15.88 354 4-0-Caffeoylquinic acid 353 173,179, 191, 135 25
17 16.20 640 639 25
18 16.72 640 639 25
19 17.33 374 Secologanic acid 373 193, 149, 97 25
20 18.26 390 Secologanoside 389 345,165, 121, 95 25
21 19.42 640 Isomer of forsythiaside C 639 621,529, 161,277,203 25
22 20.03 640 Isomer of forsythiaside C 639 621, 529, 161, 277, 203 25
23 20.55 418 417 25
24 22.09 624 Acteoside 623 461, 161 25
25 27.18 622 Isomer of suspensaside A 621 203,179, 161, 151 25
26 28.44 404 403 25
27 30.36 624 Forsythiaside A 623 461, 161 25
28 30.97 516 Isomer of dicaffeoylquinic acid 515 353,335,173, 179, 135, 191 25
29 32.05 622 Suspensaside A 621 233,203, 161, 151 25
30 32.79 448 447 285 25
31 33.31 594 Lonicerin 593 285 25
32 34.29 610 Rutin 609 301 25
33 34.81 516 Isomer of dicaffeoylquinic acid 515 353,173,179, 135 25
34 36.21 758 Centauroside 757 525,493, 595, 179, 149 28
35 37.14 714 713 677, 341 28
36 37.61 594 593 371, 356, 284 28
37 38.73 446 Baicalin 445 269 25
38 40.91 940 939 28
39 41.58 522 521 28
40 42.07 430 429 253 25
41 42.39 460 Wogonoside 459 283,268 25
42 47.53 270 269 25
43 49.74 595 594 374,471, 307, 191, 149 25
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