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[ Abstract | Objective: To study the chemical constituents in Baihe Dihuangtang by ultra-performance
liquid chromatography-quadrupole-time of flight-mass spectrometry (UPLC-Q-TOF-MS). Method: The separation
was performed on an ACQUITY UPLC BEH C; column (2.1 mm x50 mm, 1.7 pm) by a gradient elution of
acetonitrile-0. 1% formic acid solution. The flow rate was 0. 4 mL+min ' and the column temperature was 30 °C,
the injection volume was 5 wL. Electrospray ionization was applied and the data were collected via positive and

negative ion modes. By using SCIEX OS 1.4 software, the chemical constituents were analyzed based on the
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retention time, excimer ion peak and fragment ion peak of the compounds, as well as comparison with reference
substances and literature data. Result: A total of 49 chemical constituents in Baihe Dihuangtang were identified,
including 5 phenolic glycerides, 15 phenylethanoid glycosides, 11 iridoids, 8 lonones, 3 phenylpropanoids, 2
nucleosides, 1 organic acid, and 4 other compounds. Among them, phenolic glycerides belonged to Lilii Bulbus,
and other components mainly belonged to Rehmanniae Radix. Four chemical constituents (acteoside, isoacteoside,
ferulic acid and caffeic acid) were identified by comparison of reference substances. Conclusion: The established
detection method can quickly and accurately analyze the chemical constituents of Baihe Dihuangtang. The
information of chemical constituents in Baihe Dihuangtang is comprehensively expounded. The study establishes a

foundation for the research of quality control, material foundation of efficacy and the development of compound

preparations of Baihe Dihuangtang.
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Fig. 1

under positive ion mode (A) and negative ion mode(B)

®1 EAMEFLEHSH UPLC-Q-TOF-MS &7
Table 1 Identification of chemical constituents from Baihe Dihuangtang by UPL-Q-TOF-MS
e " pst m/eSWE 5/ppm R /e 2 s wm 2%
/min SCHk

1 0.606 CgH;, 04 387.2109 [M -H] -~ 1.40 179.0559,161.046 1,143.033 9 rehmaionoside C b [9]

2 0.767 C4Hg0, 191.0193 [M-H] -~ -2.25 129.016 3,111.008 7 Pl 2 b [10]
3 0.793 CsHgN; 136.0627 [M+H]* 3.67 119.0342,92.024 5 Jit i b [11]
4 0.794 CyH;3N;0, 268.104 6 [M+H]* 2.13 136.061 9 SR b [11]
5  1.447 C¢H»O0,  373.1144 [M-H]~ 1.02 123.0452 e AT R b [9]

6 1.520 Cy5Hy 04 347.1349 [M-H] - 0.40 149.062 9 45 BR RO b [9]

7  1.670 CgHy O, 3751295 [M-H]~ -0.45 169.084 6,125.059 2 8- £ /AR b [9-10]
8  1.933 CyH30,, 461.1660 [M-H] ™~ -0.98 315.110 1,297.102 4,135.044 7 decaffeoylacteoside b [9]

9 2.135 C¢HyuO  375.1290 [M-H]~ -1.79 213.075 3,169.086 6,151.076 3 mussaenosidic acid b [9]
10 2.336 C;5H,, 0 299.1499 [M-H]~ -0.37 139.116 6,121.103 0 frehmaglutoside B b [9]

11 2.744 C,H;30q 313.092 8 [M-H]~ -0.29 167.034 7,152.011 2,123.045 5 rhamnopyranosyl vanilloyl b [9]
12 2.291 Gy HyO3  487.1453 [M-H]~ -0.84 179.0347 AREH F b [9]
13" 3.005 CoHg O, 179.034 8 [M-H]~ -1.01 135.044 9,107.049 8,89.039 8  mnEfz a’/b [12]
14 3.327 C5H,,0, 343.1036 [M-H] - 0.41 197.043 0,182.024 0 syringic acid-4-0-a-L-rhamnoside b [9]
15 3.357 C;5sH, 05 283.1551 [M-H]~ 0.20 139.1123 5-$2 S HT IR i b [9]
16 3.408 C;gH, 0, 4151240 [M-H] ™~ -1.42 179.0342,161.023 8,135.0450 FEHHTH C a [13]
17 3.413 C,yH,50,, 415.1240 [M-H] -~ -0.17 253.070 7,179.034 2 2-phenylethyl-0-B-dxylopyranosyl- b [9]
(1—6) -B-D-glucopyranoside

18 3.747 Gy H3,0p, 4751816 [M-H]~ -1.05 329.124 1,161.045 9,143.033 0 darendoside B b [9]
19 3.755 CyH30y5  357.136 1 [M-H]~ -0.20 216.3326,193.050 2 6-0-feruloylcatalpol b [9]
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20 3.898 Cy;3HyO5 549.1621 [M-H] "~ -1.09 284.104 1,179.055 3 genipin-gentiobioside/genameside C b [9]
21 4.114 CgHyOg 3451550 [M-H] "~ —1.42 225.115 4,183.106 2,165.091 3 Hi #4F b [9-10]
22 4.135 C;sH, 00 3451540 [M-H] - —0.41 183.106 2,165.091 3,225.115 4  #knf W45 b [10,14]
23 4.297 CyHZ0, 163.0399 [M-H] "~/ -1.04 119.049 9/147.044 7, 119.049, X% 5.k a [13,15]
165.0549 [M+H]* /1.70 91.064 4
24 4.395 C4H,,0, 399.1279 [M-H] -/ -4.43 163.039 1,145.028 6,119.049 5 FHAH A a  [13,16]
439.1003 [M +K]* /0. 46
25  4.781 C,H,05 237.0767 [M-H] " -0.63 163.037 6,119.050 6,145.028 9 1-0-p-75 5.t H i a  [13,17]
26 4.796 C, H,O; 183.1021 [M-H] "~ -3.11 139.114 6,123.003 8 T b [9]
27 5.124 CHyOp 429.1394 [M-H] "~ -1.96 193.050 3,175.039 6 FHAHF a  [13]
28V 5.340 C,,H,,0, 193.050 5 [M-H]~/ -0.67  134.0373/145.028 1,117.033 8, FiZLM2 a’b [12,15]
195.06 67 [M+H]* /3.59 89.038 9
29 5.742 CyHy 0,6 639.1917 [M-H] - -2.13  621.1855,529.159 2,459.151 2, B-hydroxyacteoside b [9]
323.098 9,179.034 5
30 6.036 CyHyOy 785.2490 [M-H] - -2.51 623.218 0,161.024 2 P B/C b [10]
31 8.880 CyHuOy 799.265 1 [M —H] ™ —-1.90  637.208 3,623.217 8,605.207 5, H:Hh A LETF A, /A, b [9]
461.167 9
32 10.578 CyHyO,, 441.1388 [M-H] - -3.26  381.1179,175.076 4,163.039 4, T HA&1F B a  [12-13]
145.028 4,119.049 9
33 11.230 CpHy0p, 497.1653 [M-H] - -2.31  335.166 4,317.096 9,167. 034 3, 6-0-75 B Jif 5k fij 15 24 izt b [9]
152.010 5
34" 11.388 CpHyO5 623.1969 [M —H] - —1.99  461.164 5,315.108 0,161.023 0, TR LW b [10]
135.045 2
35 11.613 CyHy 0, 509.1654 [M-H] - 0.59 179.034 2 Hi# T C b [10]
36 11.615 C,Hy0,, 509.1654 [M-H] - ~-2.06 347.166 0,179.034 2,161.023 0  6-0-E-caffeoylajugol b [9]
379 12.145 CyHy O 623.1967 [M-H] - -2.31  461.164 9,315.107 9,161.023 9, FE &L b [10]
135.045 3
38 12.345 Cy;;Hy 0, 813.2805 [M-H] - -2.18  637.2310,619.220 7,491.180 9, ¥ Hi#1F B,/B, b [9-10]
175. 039 4
39 12.912 C, H; 00  429.2115 [M-H] " -3.52 267.161 1,231.141 2,205. 157 7  jiocarotenoside A, /A, b [9]
40 13.152 C,Hy 0, 493.1700 [M-H] "~ -3.12 163.038 7 I AT b [9]
41 13.204 C3Hy 0,5 637.2120 [M-H] "~ —2.81 491.154 6,461. 164 2,175.039 5 4= ¥ % 2 Fgif D b [9,18]
42 13.214 C,H,0,, 637.2124 [M-H]" —0.08 491.154 6,439. 808 8,304.426 1  kanokoside C b [9]
43 13.662 CyHyO5 637.2127 [M-H] - —1.71 475.1802,161.023 9 KHIZEAT A b [9]
44 13.716 C,sH3,0,, 523.1806 [M-H] "~ -2.87  361.138 8,343. 117 7,193.049 9, 6-0-FE- &L fif 3L i 15 25 fix b [9-10]
175.039 5
45 14.077 C3Hy0,, 621.2170 [M-H] " -0.85 193.048 1,175.040 1 nigroside /T b [9]
46 14.519 CyH, 0,5 651.2277 [M-H] "~ —-2.67 475.179 3,193.049 2,175.039 4 M # 5/ 5t b ¥ 1 b [9-10]
47 14.558 C, H;,04 413.2174 [M-H] "~ —-1.67 249.148 1,187.146 3 aeginetic acid 5-0-B-D-quinovoside b [9]
48  14.863 C3HyO05 651.2273 [M-H] "~ -3.29  505.1723,475.180 2,193.050 7, 43 1/ 5 M 35 1F b [9-10]
175.039 9,265.070 9
49 15.307 CpH, 0, 535.2539 [M-H] " —1.81 265.071 2,205.047 9,163.037 4  frehmaglutoside C/isomer b [9]
TE A0 5 X R O S I A sa. T A b, B
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