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Composition analysis and fingerprint establishment of Tongmai Jiangtang
Capsule based on HPLC-Q-Exactive-MS and HPLC
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Abstract: Objective To establish a set of analytical methods for global qualitative analysis, HPLC fingerprint, and main
component quantification of Tongmai Jiangtang Capsule (& ik %, TIC) based on HPLC-Q-Exactive-MS, so as to provide
scientific evidence for overall quality evaluation and control of TIC. Methods In the present study, Thermo Fisher LC-Q-Exactive
MS system was applied to collect MS information of the TIC components, which was further elucidated with the help of related
databases, former publication and standard substances. HPLC analysis of TJC samples from 15 different batches was performed on a
Capcell Pak Cis column (150 mm x 4.6 mm, 3 um) using 0.5% formic acid aqueous solution and 0.5% formic acid acetonitrile
solution as mobile phases. The column temperature was 40 °C, and the flow rate was 0.4 mL/min. Chromatographic fingerprint
similarity evaluation system (2012 edition) was applied for similarity evaluation, common peak identification, and simultaneous
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determination of eight index components was carried out. Results As the result, a total of 150 compounds in TJC were identified
with high resolution HPLC-MS. The fingerprint similarities of TJIC samples from 15 batches were all above 0.97, and 25 shared
peaks were calibrated. Eight chromatographic peaks (representing protocatechuic acid, protocatechualdehyde, puerarin,
3’-methoxypuerarin, puerarin apigenoside, daidzein, salvianolic acid B, and tanshinone lla) were identified and quantitatively
analyzed with HPLC. The results showed that all target components had good linearity (R? > 0.999), and the average recoveries were
in the range of 95.30%—103.56%. The contents of protocatechuic acid, protocatechualdehyde, puerarin, 3’-methoxy puerarin,
puerarin apigenoside, daidzein, salvianolic acid B and tanshinone lla were 0.204—0.482 mg/g, 0.345—0.516 mg/g, 5.374—8.805
mg/g, 1.148—2.075 mg/g, 1.327—2.204 mg/g, 1.378—2.276 mg/g, 3.065—4.918 mg/g and 0.412—0.594 mg/g, respectively.
Conclusion The integrated method for the qualitative, quantitative and fingerprint analysis of TJC established in this study was
proven stable, feasible and reliable. It would be suitable for the comprehensive quality evaluation and control of TJC.

Key words: Tongmai Jiangtang Capsule; HPLC; fingerprint; quality control; Q-Exactive; protocatechuic acid; protocatechualdehyde;
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Table 1 Mass spectrometry information of components in TJC
: . _— AT 43T 5 2 (mlz) N
S twimin R s BET Tl s e ERFT ()

1 337 LJJG&ER CsH12N4O3 [M—H] 175.0831 175.0830 —0.57 173.103 8, 146.960 4, 131.081 7

2 338 L-4AM% CeHoNsO2 [M—HJ 154.0617 154.0615 -1.30 154.061 5, 137.034 9, 93.044 6

3 339 L-KEm CeéH1NsO2 [M—H] 173.1039 173.1038  —0.58 156.077 1, 146.960 4, 131.081 7

4 3.82 FifpE CioH220u  [M—H] 341.108 4 341.1090  1.76 221.066 0, 179.055 7, 119.034 0, 89.023 3

5 3.83 D-HANEER:  CsHwOr  [M—H] 193.034 8 193.0348  0.00 191.055 7, 111.007 7, 103.002 6, 85.028 3

6 397 ETH CH120s  [M—H] 191.0556 191.0555  —0.52 111.007 7, 103.002 6, 85.028 3

7 426 MICRR CiH180u1 [M—H] 337.0771337.0780 267 277.056 7, 216.909 7, 174.016 3, 157.013 4

8 5.55 friEm CeHsO7  [M—HJ 191.0192 191.0191  -0.52 173.008 9, 129.018 4, 111.077 6, 87.007 6

9 556 R CoH12N205 [M—H] 243.0617 243.0622  2.06 200.056 2, 152.034 6, 140.034 5, 110.023 7
10  5.77 2-WRWE HR CeHuNOz [M—HJ 128.0712 128.0717  3.90 82.028 6
11 597 & C1oH13NsOs [M—H]" 282.0838282.0849  3.90 150.041 4, 133.014 6
12 627 L-RER CoHuNOs [M—H] 180.066 1 180.0662  0.56 163.039 4, 152.916 9, 136.871 4, 119.049 2
13 6.29 fLEF C10H12N4Os [M—H]" 267.0729 267.0740  4.12 230.940 8, 135.030 4, 129.018 4
14 640 ¥ C1oH13Ns04 [M—H]" 266.0889266.0901  4.51 150.041 4, 135.030 3, 129.018 3
15 675 5K CiHsOs  [2M—H]"  231.0141231.0147 260 214.965 6, 188.926 8, 115.002 6, 96.958 9
16 758 HEREF C12H1607  [M—H]” 271.0818 271.0829  4.06 151.039 3, 123.044 3
17 8.01 LHEH CisH240u [M—H] 391.1240 391.1255  3.84 346.051 6, 237.206 0, 191.946 1, 183.066 0
18 810 ®EBETE CiHeOs  [M—H] 169.0137 169.0136  —0.59 126.026 9, 125.023 5
19 981 34-“H HHHFHEE CieH26010 [M—H] 377.1448 377.1456  2.12 310.870 9, 219.027 3, 174.955 5, 96.959 0
20 9.84 THMWAEMEY CisHaoOw [M—H] 350.097 8 359.0988  2.78 197.045 2, 179.034 5, 72.991 9
21 9.99 FrfiE CisH2010 [M—H] 361.1135 361.1147  3.32 /
22 1073 EMEHR CigH2:012 [M—H] 431.1190 431.1193  0.70 385.098 1, 174.955 7, 137.023 6
23 10.74 MEF CisH24010 [M+FA—H] 409.134 6 409.1356  2.44 294.030 2, 201.076 6, 183.065 9, 89.023 3
24 11.16 2 CoHuNOs  [M—H] 218.102 8 218.1033  2.29 190.986 9, 146.081 5, 88.039 2
25 11.29 FHHR CsHsOs  [M—H] 167.034 4 167.0344  0.00 149.023 6, 139.039 2, 123.044 3
26 1131 1B % CoH100s  [M—H] 197.0450197.0451  0.51 179.034 5, 135.044 3, 123.044 2, 72.991 9
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27 11.31 WERR CoHsOs  [M—H] 179.0344 179.0344 000  152.916 9, 135.044 3, 96.959 0
28 1296 JR LK CiHsOs  [M—H] 153.0188 153.0186 -1.31  126.902 7, 110.031 8, 109.028 4, 96.958 9
29 1297 MR CiHsOs  [M—H] 153.0188 153.0185 -1.96  110.0318, 109.028 5
30 1331 INEmM-3-0-ZFH  CyHnOis [M—H] 5931506 593.1522  2.70 473.109 7, 430.091 0, 310.048 8
31 1401 WIRK-4-B-D-HE T CoH0w [M—H] 5771557 577.1570  2.25 457.114 9, 429.119 7, 294.593 8
32 1474 WHETF CauHas013 [M—H] 487.1452 487.1466  2.87  304.9157,179.034 5, 161.023 9, 135.044 3
33 1500 FM AT CasH32015 [M—H] 607.1663 607.1683  3.29  487.1259, 324.064 3
34 1553 L-famE M CuH1N202 [M—H]™ 203.0821 203.0824 148  176.897 6, 160.888 8, 116.049 5, 102.555 0
35 1556 MBI CiH2010 [M—H]” 373.1135 373.1148  3.48 211.0610, 174.955 6, 123.044 3
36 15.94 JKAF CasH:201s [M—H] 6231612 6231626  2.25  415.104 2, 295.061 6, 252.043 2
37 16.07 6-O-HIALHE CiHz010 [M—H] 3751291 3751303  3.20 326.143 0, 238.873 4, 191.946 7, 174.955 4
38 16.88 PRI CaH20w0 [M—H] 4310978 431.0987 209 3110567, 283.061 8
39 17.15 JE LA CiHeOs  [M—H] 137.0239 137.0236 -2.19  134.8646
40 1741 RIFE CisHuOs  [M—H] 289.0712 289.0723 381  271.095 3, 174.955 6, 158.978 0, 146.960 4, 130.983 0
41 17.75 3-MEIREAGR CuHsNO, [M—H]™ 186.0555 186.0556 054  158.9340, 142.0655
42 1776 BERER CiH180s  [M—H]™ 353.0873 353.0885  3.40  193.060 6, 192.059 2, 135.044 6
43 20.03 MRHEKLTR CeHeOs  [M—H] 151.0395 151.0394 -0.66 122.950 8, 109.028 5, 84.023 1
44 2022 EiRE CaHxOs  [M—H] 4151029 4151035 145  267.066 7, 295.061 5
45 20.63 4-FIEAHER CeHsOs  [M—H] 163.0395 163.0393 -1.23  138.9285, 136.931 4, 121.028 6, 96.959 0
46 20.93 ERE CasHsO1s [M—H] 547.1452 547.1461  1.64  325.072 4, 295.061 6, 267.066 8
47 2027 L EW-3-0O- M % BEH  CauHaoOu [M—H] 447.0027 447.0942  3.36 325.072 4,297.076 8, 174.955 8
48 2139 I-HEREERE CxHz0w [M—H]” 4451135 4451144 2.02 327.051 2, 326.075 9, 297.076 8, 174.955 7
49 2143 3-FEIE-S-FIERHEM- CoH2zO0w [M—H] 4451135 4451143  1.80 326.075 8, 297.077 3, 282.053 8
7-B-D-Hi & HE H
50 21.48 FE{HFLTERE A5 CoHsOw  [M—H] 517.1557 517.158 1 4.64  445.114 8, 398.996 1, 325.072 4
51 2164 %HEE CaoH2sNOs [M—H]™ 340.1549 3401559 294  325.1325,310.109 0, 267.066 4
52 2404 HIEERIH CxH»O0un [M—H] 461.1084 461.1094  2.17 415.104 3, 253.050 8
53 2404 4-O-FELEZE IR CiH20s  [M—H] 367.1029 367.1037 218  193.0503,173.0450
54 2409 KEH CaHxOs  [M—H] 4151029 4151042 313  296.0615, 254.053 4, 252.043 1
55 2431 3-O-f#EZE B CiH20s  [M—H] 367.1029 367.1039 272  191.0557,173.045 1, 93.033 4
56 2474 4P-HEEIELMGT  CsHaeOn [M—H] 479.1553 479.1564 230 327.1087, 165.055 1, 121,028 5
57 2538 Fritt CasHzs014 [M—H]™ 563.1401 563.1413  2.13 341.067 3, 311.056 7, 283.062 0
58 2595 X&iF CasHz01 [M—H]” 5911714 591.1729 254 |
59 2633 &LHkTF CaHxO01 [M—H] 463.0877 463.0893 346  327.8619, 301.035 6, 191.945 7, 174.955 6, 89.023 2
60 26.64 darendoside B CaH:01 [M—H] 4751816 4751828 253 341016 1,314.7738, 273.030 7, 205.071 1, 163.061 0
6L 27.08 WNHERR 7. B CuH1204  [M—H] 207.0657 207.0661  1.93 192.042 5, 135.044 4, 122.036 5
62 27.09 WH:RR CoHsO  [M—H] 147.0446 147.0444 -136  120.9539, 118.965 3, 90.970 3, 61.987 2
63 2710 HFEE CiwoHsOs  [M—H] 191.0344 191.0345 052  163.950 7, 135.044 4, 111.007 8, 61.987 2
64 2768 BT CoHx01 [M—H] 609.1456 609.1468  1.97  300.0281,178.998 1
65 27.81 HREER CuH2u01 [M—H] 4911190 4911200  2.04  283.061 6, 269.042 0
66 2853 T-REFTHR CsHeOs  [M—H] 161.0239 161.0238 —0.62  133.0287,130.982 8, 102.987 6
67 3011 Hsltr A CaHz01 [M—H] 4711503 4711513 212 383.384 2, 325.033 8, 269.046 1, 147.044 4
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68 30.37 EIEIEHET CagH3s015 [M—H] 6231976 6231992 257  579.1502,461.1680, 161.023 8

69 30.65 (S)-HH & CisHiz05 [M—H] 2710606 2710618 443  241.0507,201.0226,186.929 5

70 30.66 fAfREEH AKEE CasHaz011 [M—H] 5191866 519.1884 347 4452318 357.134 9, 248.900 8, 151.039 4
71 30.86 MR CoH32014 [M—H]” 5791714 5791729 259  417.156 1,402.132 7, 291.064 2, 181.050 1
72 30.88 REEEM A CasHuO12 [M—H]” 5151190 5151203 252 253.0506, 191.055 7, 174.955 6, 171.055 7
73 3114 #RIETC CasHagO10 [M—H]” 7832712 7832731 243 764.6448,461.1678,193.050 4, 175.039 6
74 31.36 ningposide A CigHz209 [M—H] 3811186 3811198 315  362.9336,193.050 3, 174.955 4, 149.060 1, 134.036 5
75 3149 MR F-7-O-H HHETT CaaHa2010 [M—H] 4331135 4331146 254  389.0858, 311.056 2, 269.041 1, 178.998 2
76 3159 AAHAET C CaoHagO15 [M—H] 637.2132 637.2151 298  553.4698,304.914 8, 223.061 3, 161.023 8
77 3163 FHRERE CasHa0016 [M—H] 7171456 717.1478 307  339.0515,321.0411, 2950618, 185.024 0
78 32.03 M CagHas013 [M—H] 5012078 591.2097 321  473.1254,304.914 6,174,955 6

79 32.03 scrophuloside A2 Ca2HaoO17 [M—H] 6952187 6952206 273  678.3589,599.312 1,419.135 7, 145.028 8
80 32.15 ningposide C CurH0s [M—H] 3511080 3511093 370  328.0622,163.040 0, 145.028 8, 119.049 3
81 3223 RiEFR CigHis0s [M—H]" 3500767 359.0778 306  197.0453,179.034 6, 161.023 8, 135.044 4
82 3239 JHHE A CosH22010 [M—H] 4931135 4931148 264  295.0617,197.045 1, 185.024 0, 109.028 5
83 3239 FHHER | CoHz2012 [M—H] 5371033 537.1047 261  295.0617,185.0240,109.028 5, 61.987 2
84 3248 T CoHis0s [M—H] 187.0970 187.0970 000  169.0865, 125.096 3, 97.064 8

85 33.00 —4f%k: CioHi20s [M—H] 1950657 1950665 410  182.0220,152.896 4, 128.034 6, 122.036 4
86 33.46 A% _HE CeHsQs  [M—H] 1650188 1650187 -0.61  136.9314,121.0286,96.959 0

87 3355 JI5MER B CasHao01s [M—H] 7171456 717.1469 181  339.0515,321.0411, 295.0616, 185.024 0
88 3360 KPFERK CuHgOs [M—H] 1750395 1750391 -229  160.016 1, 146.960 5, 118.965 3

89 34.03 3R CioHi0Os [M—H] 1930501 1930502 052  163.9507, 134.036 6, 111.007 8, 61.987 2
90 34.08 T CaaHigOu [M—H] 4450771 4450784 292  310.8711,269.046 2, 174.955 7

91 34.08 TEAR{ET CoHz09 [M+FA—H]" 4751240 4751250 210  267.0668

92 3625 AME CisHioOs [M—H] 2530501 2530508 277 209.0596,149.1445

93 3740 HE &R CisHi20s [M—H] 255.0657 2550666 353  186.9290,153.018 6, 135.007 9, 119.049 2
94 37.79 7,2- " FRHE-3 4T W - CosHosOr [M—H] 4631604 4631619 324 3011086, 287.088 8, 135.044 4,121,028 5

SH-T-0-p-D-F A b

95 38.40 MGEHRH CaaHa001 [M—H] 4931710 4931723 264  165.0552,147.044 4,89.023 3

96 38.97 M & CisHwOr [M—H] 3010348 301.0358 332  273.0408,178.998 1, 151.002 9, 121.028 5
97 3925 £EWME CisHi205 [M—H] 283.0606 2830615 318  268.0382

98 4154 fEMEIRE CuH0s [M—H] 257.0450 257.0457 272 221.8422,186.928 9, 163.003 1, 135.007 9
99 4270 FETTER CyH140s [M—H] 3130712 3130721 287 2980488, 283.025 6, 174.955 6, 146.960 2
100 45.42 FEET VI CarHr019 [M—H]” 9455059 9455070 116  /
101 4549 hareftoside E CarHrsO1s [M—H] 9274953 927.4983 323  777.4283,764.5847, 678.328 6,442.217 1
102 4549 \B 21 Ry CstHoO2 [M—H]™  110759511107.5975 247  961.5371,799.488 8, 637.434 1,475.379 6
103 45.62 MY Ca1HaoO15 [M—H] 651.2289 651.2314 384  562.2081,485.901 8, 329.235 4, 209.118 8
104 45,63 7-O-methylisomucronulatol CigHzoOs [M—H]™ 3151232 3151244 381  297.1141,285.1145,211.1345,180.912 2, 112.984 7
105 45.68 K& CisHiOs [M—H] 260.0450 269.0462 446 2251495, 165.978 6, 151.003 0, 119.049 2
106 45.69 wistariasaponin B2 CagHrsO10 [M—H] 9575059 957.5077  1.88  911.5009, 764.678 4, 749.446 4, 667.407 3, 497.122 7
107 45.80 5 T AEHHEE CuHuOz [M—H] 177.0916 177.0915 -056  150.0303, 135.044 5,123.018 8
108 45.83 TR H bR CurHis0s [M—H] 3150869 3150878 286  285.0827,161.0237,109.0285
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T i N . H 4 i 2:(m/2) -
W5 tr/min D% A BET wpE SNE HEXY FEER ()
109 4584 &% CisH100s [M—H] 285.0399 285.0408  3.16  268.038 0, 240.103 2, 147.044 5, 136.039 6
110 45.85 KT5HIkB CuaoHseNsOs [M—H]™ 777.4299 777.4315  2.06  759.4228,534.303 5, 203.082 3, 155.081 9
111 4595 3-%3£-910- —HEELE S CuHe0s  [M—H]™ 299.0919 299.0930  3.68  284.0331,269.082 4, 253.123 7
112 4596 %] CioH.0s [M—H] 2011127 2011129 099  157.101 4, 120.055 0, 71.049 0
113 4599 REEXR CiH1207  [M—H]” 315.0505 3150517  3.81  300.0280,161.0237,112.984 7
114 46.12 HFEH A CuH3015 [M—H] 523.166 3 523.1687 459  /
115 46.13 HEEH I CuHesO14 [M—H] 7834531 7834511 -255  765.397 2, 618.319 2, 529.316 2, 432.262 6
116 46.30 KTFSHIk A CaHstN7Os [M—H]™ 726.4190 726.4212  3.03  682.394 8,529.315 1, 325.225 6
117 46.32 HZT%B CH200s [M—H] 343.1182 3431192 291  301.0356, 255.139 3, 93.000 2
118 46.35 HEH & CaoH207 [M—H] 3711131 3711141 269  326.176 8, 283.134 4, 86.023 6
119 46.35 pseudostellarin G CaHseNaOs [M—H] 8154092 8154106  1.72  785.404 9, 682.394 5, 618.306 1, 317.162 2, 203.082 4
120 46.36 KHEEFBb CigH.e01s [M—H]” 9415110 9415123 138  764.668 9, 615.394 9, 457.370 1, 205.071 6
121 46.44 HEERFF NI CasHoO1s [M—H] 8254636 8254657 254  719.459 8, 617.406 7, 404.927 7
122 4647 HIERRAER CiH120s  [M—H]™ 267.0657 267.0665  3.00  252.043 1, 165.978 4, 96.958 9
123 4651 FKH CizH180s  [M—H]™ 209.1178 209.1180 096  191.1072,163.1123
124 4656 L& CiHuOs  [M—H] 2850763 2850772 3.6  267.197 3,179.034 2, 147.044 6, 136.039 6
125 46.56 KHE B I CaHi0r  [M—H]” 911.5004 911.5020  1.76  893.494 6, 764.700 6, 615.393 4
126 4658 WWZ5E NI CisHis0s  [M—H] 2431021 2431027 247  223.1343.137.060 0, 122.036 1
127 46.72 FEHER CuHsOs [M—H] 3751808 3751794 373 2849739, 253.134 2, 185.117 9, 93.000 3
128 46.73 KWLM % CigH10s  [M—H] 269.0814 269.0823  3.34  254.0589, 249.035 0, 223.113 0, 165.978 6
129 46.84 EX BT X CaHssOn  [M—H] 661.358 8 661.3604 242/
130 46.89 brachyoside B CaHeoOw [M—H]” 6514108 6514127  2.92  609.409 3, 395.520 1, 297.078 3, 131.034 5
131 4707 EHEH CisHr016 [M—H] 867.4742 8674760  2.07  779.463 8, 761.445 9, 617.406 9, 411.353 3
132 47.08 cyclounifolioside B CiHwoO1s [M—H] 8134636 8134653  2.09  767.4915,459.385 8, 313.144 9
133 47.15 WHFHC CiH207  [M—H] 3611287 3611300  3.60  343.1553, 327.237 1, 225.007 7, 93.000 2
134 4715 SE®ER CisH20s  [M—H] 299.0556 299.0566  3.34  284.0329, 210.955 3, 59.012 7
135 47.26 6-%M) CiHas0s  [M—H] 2931753 2931763 341 2361055, 221.154 4, 71.012 6
136 47.32 1l 5-6-Z CiH20s  [M—H] 2891440 289.1448 277 286.2116, 243.1755,59.012 6
137 47.32 fkE% CiHuO7  [M—H] 329.0661 329.0671  3.04  314.0439, 287.166 3, 59.012 6
138 4761 HMEG CiH20s [M—H] 3451338 3451349 319  315.160 5, 301.144 9, 229.160 1, 93.000 2
139 47.64 plaunol B CaoH0s [M—H] 3551182 3551189  1.97  267.1395, 241.160 0, 223.149 2, 171.102 1, 93.000 1
140 47.72 WHEV CiHxOs  [M—H] 287.1283 287.1291 279 2721058, 219.102 7, 211.148 9, 59.012 6
141 48.02 REMIIRE CoH20s [M—H] 359.1495 3591505  2.78  283.1345, 270.126 8, 157.011 3, 93.000 2
142 48.03 IZHE | CiH10s  [M—H] 283.0970 283.0980 353  251.107 8, 209.097 0, 87.007 6
143 4855 frfiE CisHaO  [M—H] 2211905 2211908  1.36  193.086 1, 177.091 5, 149.096 3, 134.036 2
144 49.08 MK R CaoHas02  [M—H]  299.2011 299.2018  2.34  282.994 7, 253.252 6, 227.107 4
145 49.68 & CaoH60s [M—H] 313.1804 3131813  2.87  298.1579, 243.196 6
146 50.07 spinosic acid A CaoHw0s [M—H] 4713474 4713483 191 4273069, 385.280 2
147 5021 HEZMEIE CisHis07  [M—H] 343.0818 343.0825  2.04  328.059 1,299.093 9, 259.061 3, 231.066 3
148 51.97 JIZH la CiHis0; [M—H] 2931178 293.1186 273  185.1176,157.011 2, 89.023 3
149 52.98 fESRMR CaoHw0; [M—H] 4553525 4553535 220  408.276 7, 389.251 3, 317.291 0
150 53.58 g CiHp0; [M—H] 279.2324 2792332  2.86  261.222 1, 251.107 3, 236.208 0, 201.059 1
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A1 210502 (25 h AR IR E], T 7k E 50
BURAG TIC M AR & 1 gtk fhva i, %R
“2.2.17 TR RS A ESERE 6 I, DL 11 g
NS QZEREE S B R, HABOKMER
O, T 25 ANEAG U PR A X LR B B 1] DL B AR X e
R, G5 EoR, &AW O/ B I [A] ) RSD )
/T 0.59%, FHXTIE AR RSD ¥)/hT 3.34%,
B NG 2 P R AT
232 WEEEEEE K5y 210501, 210502
A1 220502 ()2 55 R EIRE], %8 “2.1.27 TR 5
B TEANFER A, 2 25250 5 AT & 6
AR, S AHS TIC R, %R
“2.2.17 TUNRIEGEFAEERE, DL 11 SN S RIE
THE 25 AN U4 PR FH X CR B B 1) DA B AR X e T A
SRR, I WEFXREE Y RSD /8T
1.46%, FHXTIETE ALK RSD ¥/ T 4.89%, #BHi%
JiEH RS 2 R
233 EEMHES B “23.17 WAHRES TICH
A, M €2.0.27 TR L FATHI% 6 LKA
W FH “2.2.017 U &R E, DL 11
G Z IR, T 25 AN TLAT U (R AE R DR B IR ] DA
JAAKTUETHIRN . 25 RN, S WA X O B B 1]
(1] RSD #4/T 0.16%, FHXFIEHIFI RSD ¥/~ T
4.70%, FREFZATIN /715 E G M R AT
234 FoEtEEge W “2.3.17 WANAEA TIC H
K, &M “2.1.27 TUR M AR RIS, Hl%
JEFEE T 4 CUKHE. 2B FHl#4)5 0. 2. 4. 6.

10, 12 h, %M “2.2.17 Wik s b eem e, A
11 SIS IRIE, 5 25 A 0 AR SR B
] A R ARSI TR AR . S5 RN, S I A R B
IFIA] ) RSD #4)/NT 1.74%, AHXFUIEHIFIR) RSD 3
/NT 4.62%, 2B 12 h YA T IR RS e 1 R .
2.3.5 HPLCIRgUEHEMIRAE B 15 MAFEHE X
TIC, ki “2.1.27 TR J5i45 il #% 15 4t TIC it
WA, I 92217 TR A& RERE, 0
EigE. R 2 il ie sUEE A UE TP RS
(2012 WA ) X it 15 #URE & 10 i AT 24T,
DI S1 EHEMEASIRIE, RAZ ARIERE
TEZNULES (IFEE N 0.1 min), F P A8 ik
FeoUEE DL RO RS (B 2D,

2.3.6 ILHUEMIRIN RIERGIRES R, Hhie
25 Mg, BT SR ARG (B 3) AT HRT
SPAFRIN T 8 ANk, b 6 SR ELAER. 9
SUERFE LA 11 SN ERE 12 SIEENER
FTEMETLE. 13 SN 3-HFEIEERE. 15 51&
HNKGAF 18 FUENFHIRR B 25 W NS Ao
BT 11 SR K 4 B R AT HH ) (R E
HOE PRGNy 2 IR

2.3.7 MUELEHY (P2t is ok A LE
PN R 40 (2012 FieAO)) XJFrfS 15 it TIC Ff i iIfE
SR DA R O] B VS AT AR AL B AR, S5 R LR
2. 15 fLikFES (S1~S15) HFE a1 5 0t A it
(R A ALARE 7351 0.981. 0.985. 0.987. 0.992. 0.991.
0.990. 0.992. 0.989. 0.988. 0.984. 0.973. 0.982.

11
13 1820
L 9 PAE 10
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Prov ey vy A A R
Jetneshiiemiviogsdesodideaniif B i f Bavolososinng L d A AN ] e
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wn it Boanstopgientiongd® , [\ 4 i . PivaiMlia B L o
; aint V| Fet N w’w A X :%x_w_@:\m’?‘}é«.k.;#_._.; S7
- _dpa i1 ees é‘msww e o W A PPN PO Pinpamtis 2 2 o o P
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2 154k TIC MR AL (S1~S15) FxtREEE (R)
Fig. 2 Fingerprints of 15 batches of TIC samples (S1—S15) and reference (R)
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6-BLACIE  9-JR LAREE  11-EARE  12- ML SR
13-3-HABEENE 15-KGH 18-FHHIR B 257+ 5 lla
6-protocatechuic  acid 9-protocatechualdehyde 11-puerarin
15-daidzein

12-puerarin apigenoside  13-3’-methoxy puerarin

18-salvianolic acid B 25-tanshinone lla
B3 TIC (A) S5RAXBMAR (B) #Y HPLC [& (&N
K 280 nm)
Fig. 3 HPLC of TJC (A) and mixed reference substances
solution (B) (wavelength 280 nm)

0.990. 0.987. 0.979. #iR&E7x, 15 ik TIC SXHH
i E AL I E 0.97 DAL, iXFEH 15 Hitik TIC
Z A ZE RN, HR SRR YA — P R 4T
2.4 HPLCMZE TJC fh 8 MiEFRA SIS =

241 LMEXRZRFRE H— RINEER ISR
MR “2.2.17 BUR MG AR OGN, DUREIRE
AR (X, WERIBNARSR (YD, 132)% m85
BT FE I R PEVa R, S5 R W3R 3. HR¥ESE HAT
A, ERCTERI R EIREETEEN, AR Eh &R
P BT HIZR T (R2>0.999), 6l IR AN 52 & FR 2>
HI7E 0.287~1.001 pg/mL A1 0.869~3.034 ug/mL.
242 FEEPERLK H “2.3.17 WiFHRE S TIC K
A& BRI, X “2.2.17 TR A&
TR 6 IR, 19 8 FIBbR AT R LA . 5 LA
M. BARE. WARETRREE . 3-HAEERE.
KEF SHREE B S N 1008 B8 B 1) LR 5 &
5 H RSD 43514 0.46%. 0.61%. 0.39%. 0.33%.
0.32%. 0.25%. 0.07%. 0.02%7#1 1.09%. 0.24%.
0.31%. 0.43%. 1.48%. 0.85%. 0.36%. 0.70%. H
ZiRnlm, 8 MALAM IR E A RSD /M T
0.61%, & &M RSD ¥J/hT 1.48%, R ZI7iEE
FEXG % R R AT

243 WAFEEEEL  W“2.3.2"HRIRA TIC

F2 15k TIC HIEIENER
Table 2 Similarities of 15 batches of TJC

. HibLE
i S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12  S13  S14  S15  XfH
S1 1.000 0.977 0.969 0.964 0.960 0.977 0.979 0.974 0.964 0.974 0.949 0.963 0.962 0.954 0.959 0.981
S2 0.977 1.000 0.961 0.972 0.970 0.968 0.970 0.965 0.972 0.958 0.969 0.976 0.969 0.960 0.973 0.985
S3 0.969 0.961 1.000 0.990 0.990 0.977 0.987 0.990 0.985 0.990 0.933 0.953 0.972 0.964 0.956 0.987
S4 0.964 0.972 0.990 1.000 0.990 0.987 0.986 0.985 0.986 0.978 0.956 0.965 0.976 0.979 0.963 0.992
S5 0.960 0.970 0.990 0.990 1.000 0.978 0.981 0.983 0.986 0.977 0.954 0.966 0.984 0.977 0.967 0.991
S6 0.977 0.968 0.977 0.987 0.978 1.000 0.984 0.978 0.974 0.972 0.966 0.972 0.977 0.983 0.958 0.990
S7 0.979 0.970 0.987 0.986 0.981 0.984 1.000 0.995 0.987 0.991 0.949 0.961 0.978 0.971 0.961 0.992
S8 0.974 0.965 0.990 0.985 0.983 0.978 0.995 1.000 0.987 0.992 0.937 0.954 0.977 0.963 0.961 0.989
S9 0.964 0.972 0.985 0.986 0.986 0.974 0.987 0.987 1.000 0.982 0.944 0.953 0.975 0.963 0.961 0.988
S10 0974 0.958 0.990 0.978 0.977 0.972 0.991 0.992 0.982 1.000 0.926 0.947 0.970 0.956 0.953 0.984
S11 0949 0.969 0.933 0.956 0.954 0.966 0.949 0.937 0.944 0.926 1.000 0.987 0.965 0.980 0.957 0.973
S12 0963 0.976 0.953 0.965 0.966 0.972 0.961 0.954 0.953 0.947 0.987 1.000 0.971 0.976 0.963 0.982
S13 0962 0.969 0.972 0.976 0.984 0.977 0.978 0.977 0.975 0.970 0.965 0.971 1.000 0.984 0.979 0.990
S14 0.954 0.960 0.964 0.979 0.977 0.983 0.971 0.963 0.963 0.956 0.980 0.976 0.984 1.000 0.965 0.987
S15 0.959 0.973 0.956 0.963 0.967 0.958 0.961 0.961 0.961 0.953 0.957 0.963 0.979 0.965 1.000 0.979
XTHE 0.981 0.985 0.987 0.992 0.991 0.990 0.992 0.989 0.988 0.984 0.973 0.982 0.990 0.987 0.979 1.000
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#* 3 HPLCE TIC TEm 7T HIFRERZKFIEE
Table 3 Standard curves and ranges of main ingredients in TJC by HPLC determination

D%ix EYEp R? eMEYEE/(mgmL™)  AIIRR/(ugmL™)  EEFR/(ug-mL™?)
B JLAS TR Y=19147 X—1.4623  0.9990 0.010~0.080 0.892 2.704
Ji ) LAs s Y=60924 X—125.3 0.999 0 0.020~0.080 0.630 1.909
R Y=21375X—99.586  0.999 3 0.100~0.900 0.287 0.869
EIREAHET  Y=15083X—58.878  0.9991 0.040~0.400 1.001 3.034
I-HEIEERE  Y=21374X—26.105 0.999 6 0.030~0.240 0.910 2.757
KEH Y=23127 X—124.84  0.9995 0.015~~0.240 0.440 1.333
FImIEL B Y=15166 X—25.889  0.999 1 0.100~0.800 0.329 0.996
P20 Na Y=32880 X—79.7 0.999 3 0.020~0.080 0.572 1.733

MR, R “2.1.27 TN, fEAFER, h24
I N G243 APAT % 6 R VTR, A5 E
TIC B AW, T%IR “2.2.17 TR (i S5t
FE, 13 8 FRir i JFLATR . TR LZREE . BAREK .
PR, 3-HERERE. KRG,
2 B. FFSHR Na PRI A & & &, 15 RSD
543514 0.44%. 0.48%. 0.50%. 0.63%. 0.55%.
0.72%.0.86%.0.35%7#1 1.90%.3.99%. 3.43%. 2.37%.
3.93%. 2.95%. 2.86%. 1.28%. HiZhFnl%n, 8 fh
Tebr BRI T H RSD 21/h T 0.86%, &)
RSD #4/NT- 3.99%, FRIH1Z 7 AR % FE R i
244 FEEMEL <2317 HFHARES TIC K
KiGE, %M “2.1.27 TUF HEEPATHIS 6 itk
VAR, TR “2.2.17 TR AR AR OGERE, 13
8 MIEbR T FLAER . FULAEE . BIRE. BiR
FOTRMEE . 3-HAREERE. KEH . MR B.
FHZH Na IR BRI R DL 2 B &, TH 8 RSD {H 4
%15 0.07%. 0.05%. 0.07%-. 0.05%. 0.04%. 0.04%.
0.05%. 0.01%F# 2.28%. 2.47%. 2.38%. 4.50%.
2.39%. 2.31%. 2.43%. 1.57%. &R A%, 8 fh
Febr R EE I A RSD %1/ T 0.07%, SEK
RSD ¥/ T 4.50%, KX HIEELEMERLT.

245 FaEtEEE L “2.3.17 WATRIES TIC H
K, $ZHR “2.1.27 TR 7k s g T,
JEFERET 4 CUKFE. 7l THl& 5 0. 2. 4. 6.
10, 12 h, %8 “2.2.17 ik dike, 13 8 Fo
FRbr R R LARIR . JFLAEE . BIRE. SiREAT
SRR, 3-HEEERE. KEH. FHRR B.
R Na FIR B0 R S/, TR 3L RSD B4 7118
0.66%: 0.36%: 0.33%. 0.27%. 0.24%. 0.29%. 0.16%.
0.02%#1 4.46%. 0.51%. 0.17%. 4.50%. 1.97%.

0.54%. 0.60%. 0.35%. Z53WoR, 8 Fhfats i I/
BAINFIA] A RSD #J/8hF 0.66%, & &K RSD $/h T
4.50%, FH 12 h ARSI RS e T R 4T
246 fOFERENGEEL Y “23.17 DTRREG O
En& B (JE LA 0.560 mglg, J5JLZRES 0.474 mglg,
B 7.210 mglg, BIHRE A SEPETE 1.756 mg/g,
3-FAE LT Z 1.860 molg, K1 1.778 mglg,
FHEE B 4.582 mglg, FFZ:0 114 0.496 mg/g) ) TIC
WA, S FRE 9 4, B4 0.05 g, BENLSYER 3
Mo RAPERINEEAT IR EIORLS, FRHRE
H 43 NN 70% HR /K V3 TR B 1) PR A 22 s 2 o
8 Fh4EhR > & 1 80%- 100%. 12091 VR & %t
WAV L mL, BFEMGE iR . 50 CHEAEHRE 2 IR,
X 30 min, FH 70%FHBERNE IR IR E, RES,
7E 4 ‘CFLL 13 800X g &0 10 min, .03k, &
H FIER, I 92217 TR i SRR I,
1055 8 Pl bR o W T AR o AR A vt i 2R AT 2
B, RAREIREIELIETEEN . 4585 LARR .
JRILASHEE . B R BRI TREE . 3-HAES
WE. KEH. ST B FFSE Na 7B R
4y B A 96.44% . 98.39% . 95.30% . 102.15% -
101.30%. 103.56%. 97.28%. 96.19%, %} RSD
H3 5N 2.44%. 4.12%. 1.48%. 4.15%. 2.17%.
3.92%. 3.10%. 4.43%. 8 Fiifa b or 135 [l %
PJ7E 95.30%~103.56%, H. RSD /T 4.43%, i%
T B HER T KL

247 HENE M “21.27 TR iEH% 15
HEAFHEIR (S1~S15) ) TIC HHR A, %18
“2.2.17 TUN A% FAFEATRI, SR E SR 3
Ko 03K 8 FHFEFR B PIVET AR, HARYE AR vk it 25
THHESE, &R WK 4. 8 BRI RS, BIRE.
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F4 15HUR TIC H 8 MHEIRAL T R ENELER (n=3)
Table 4 Content determination results of eight components of 15 batches of TJC (n = 3)

Ji i H(mg-g )

s FULZER  FJLREE  BRE 3-HEENRE BRIl KGH MBS A
200803 0.371 0.464 5.374 1.392 1.327 1.531 4.726 0.560
200502 0.255 0.408 6.904 1.407 1.931 1.659 3.187 0.526
201002 0.204 0.442 5.902 1.608 1.663 1.542 3.570 0.519
210302 0.224 0.400 6.451 1.296 1.826 1.653 3.065 0.555
190301 0.233 0.415 7.037 1.692 1.876 1.577 3.523 0.594
210902 0.482 0.389 6.368 1.505 1.685 1.546 4.149 0.452
210502 0.325 0.488 6.154 1.516 1.715 1.892 4.168 0.482
210603 0.367 0.365 5.632 1.161 1.423 1.591 3.226 0.514
210401 0.267 0.345 5.720 1.148 1.671 1.540 3.507 0.548
210501 0.222 0.359 5.728 1.469 1.597 1.378 3.934 0.470
220502 0.381 0.451 8.119 1.556 2.102 1.978 3.971 0.466
220103 0.453 0.478 7.198 2.075 2.111 1.732 3.377 0.412
220701 0.322 0.492 7.148 1.439 1.915 1.603 3.462 0.531
220601 0.293 0.491 8.805 1.626 2.204 2.276 4918 0.558
220702 0.289 0.516 7.745 1.540 1.985 1.917 3.293 0.558
RSD/% 27.09 12.63 14.98 15.01 13.94 13.58 14.94 9.69

FHOER B 55 B E0m HASE, AFEfRES EE R
BN R )LARIRIN & ERIRHATE, AR
TEERBK.

3 Wtig

31 EIEFRHHNERRIERG AR

311 mikFERIiE % T Capcell Pak Cig (150
mmXx4.6 mm, 3 um). Capcell Pak ADME (150
mmX4.6 mm, 3 um). Agilent Poroshell 120 EC-Cys
(150 mm 3.0 mm, 2.7 pm)3 FiAS [5] A5 (o 14,
gE B IR, 2 Capcell Pak Cig (150 mm X< 4.6 mm, 3
pm) IEFE B S, & I S B RO R, 1
EREL, KRR, MUER Capcell Pak Cig (150
mmXx4.6 mm, 3 um) EiEAERET AL .

3.1.2 mAMHFMARMIE 2aERT 0.1%H K
IKIEW-L G 0.5% FIRAKIFTR- L 0.5%H /K
TET-0.5% FF R ZL G . 0.1% R /K ¥ -0.1% H
TR O E RN R, RAERER, A
0.5% R /K VA W -0.5% F R LISV LA iR sl AH I
Ve BOR Sty IS OL R, (kI 7 B AR
=, WOEEE 0.5% R /KA R-0.5% H IR L sV A
SIS e AR A .

3.1.3 HMHRAIILE 3 AFEE T 30, 35, 40 ChE
TN e o S, SR EIRTE 40 Co%

PE R LT, JEE PR, Medri, [Hik, &
40 CHmAFEHR.
3.1.4 REUFERML X TIC HEEL 29 FI$2EL
WAEATAL . B8 T AR EE. 50%H . 70% 9
P A2l K A E AR BRI, X TIC 32 EE Rl o 2 B
BRI . 25 BB 7R, 700 H A Ry B v 75 e
PEUR i, HIEZETHa. G | LR AR X e
ORI 70% F AR R BREUA T .
32 ZEES

A5 F) H HPLC-Q-Exactive MS %} TIC 4T
S JREMESHT, R Full MS/dd-MS? A6 45 &
BHEPE TR SRR TR N LT ik,
YE H TIC 1 150 P &4, AJESE TIC 25350 7t
PRAL T W A [, ARSI S T TIC 1 HPLC
RO, FERTH A 8 PR EFR bR sy (LS
WL FLARR. SRR, 3-FAEESHREK. SHE
FEREEE . KRS, FHBIR B FHES 1) HHTE
BT, GRER, BRPHEREULSHM
FPHEYIR B 12 AR X 4 i B38BT I S bm i
W/NBERY, WIEN TIC H i EAREY, N TICH
Z Fa bR EAE PRSP

(REHNH) Fidsk: “BR, HH. £, P
T, Eif: HE. B ek, gk, A,
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fRETE”, BREARIE. 5. WM.
fRiEiE MY Re ST e, HRHTIRR. SR
S REA R BRAR | DB R /)N BR 1) 25 I W A
IR DR W PR 7= 2B R o B R PR A 8], B R
ALER P pE . PRI, R . PrEAL R
R 9 A Js I PN 5 ik 5 R HRBU S ML 1) A By ¥ B PR
9, FHEH AT DASCERUIN A . KL A R G R
[ R A RO, PES- B Z 0 Re A RUEAK 1 B
W PRI A B0 25 B IR « I 7K T B B ThRE b,
AROE AN BERARR, 454 FIRBET S
FAVHERT TIC Y7 W8 R B 245 R0 F nT e 5 e 1
HIRER. FHRER B S22 min 5.

i AT, % E TIC H 150 Fik &4,
FEAFEAPERSE. EHZE. B IR R
PLEKERSE; 1E TIC fRAUEIE hIthnE 256 ML
W, B 15 e, RIS 0.97 BL Lk
AL HPLC € B AR E AT 5, X 8 Fi 3= B4y
LR FILRR. WilE. 3-HAEERE.
BRE M. KEH. FHREE B. SIS 1A
AT T '

g b, TIC FEEHNIRAE. THERETE MR
gy, FAEFTZRE, REWE. BRE. MR
B. 3-HHEESHRREUGY EERmHARE, 7T
YR TIC K F BB EY . FI, AR
A e B R T AR SRS S T VA ]
RN T SR R R RS % .
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